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INTRODUCTION

Research is the search for knowledge or a systematic investigation in order to establish
facts. The basic aim of research is to discover, interpret and develop methods and
systems to advance human knowledge on diverse scientific matters. Methodology of
research refers to the way research can be conducted. It is also known as the process
of collecting data for various research projects. Research methodology is thus the
science of studying how research is conducted scientifically. It helps to understand
both the products as well as the process of scientific enquiry. A research process
involves selection and formulation of a research problem, research design, sample
strategy or sample design, as well as the interpretation and preparation of research
report. Research can be undertaken in the form of descriptive/survey research, applied
or fundamental research, quantitative or qualitative research, conceptual or empirical
research, and also some other types of specific research.

One can also define research as a scientific and systematic pursuit of information
on a specific topic. Scientifically, research can also be termed as scientific investigation.
Thus, research and scientific enquiry can be considered synonymous. Consequently,
research is a more specialized form of scientific enquiry which in turn is the result of
gathering of data, information and facts for the specific purpose. There are several
types of research designs depending on the type of research study being conducted.
The quality of a good research design depends on the extent of its flexibility, efficiency
and economy.

Educational research is a systematic attempt to gain a better understanding of
educational process, which is generally meant for improving its efficiency. Research
in education is a systematic process for developing a theory by applying scientific
methods. It is an impartial, objective, empirical and logical analysis and recording of
controlled observation that will finally lead to the development of a theory, principles,
laws, etc., and will help us to predict about the phenomenon in future. A research is
said to begin with a question or a problem. The purpose of a research is to find out
solutions through the application of systematic and scientific methods. Thus, research
is a systematic approach to a purposeful investigation. A few important factors in
research methodology include the validity and reliability of research data and the
level of ethics. A job is considered half done if the data analysis is not conducted
properly.

This book, Research Methodology-I, has been designed keeping in mind the
self-instructional mode or SIM format, wherein  each unit begins with an ‘Introduction’
to the topic and is followed by an outline of the ‘Unit Objectives’. The detailed content
is then presented in a simple and structured from, interspersed with ‘Check Your
Progress’ questions to test the student’s understanding. A ‘Summary’ of the content,
along with a list of ‘Key Terms’ and a set of ‘Questions and Exercises’ is provided at
the end of each unit for effective recapitulation. Relevant examples/illustrations have
been included for better understanding of the topics.
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1.0 INTRODUCTION

In this unit, you will learn about the basic concepts and significance of research. Research
can be defined as a scientific and systematic search for pertinent information on a
specific topic. In fact, research is an art of scientific investigation. The basic principles
of research include a systematic process to identify a question or problem, set forth a
plan of action to answer the question or resolve the problem, and meticulously collect
and analyse data. In conducting any research it is crucial to choose the right method and
design for a specific research problem. The objective of any research is to find answers
to questions through the application of scientific procedures. The main aim of any research
is exploring the hidden or undiscovered truth. You will also learn about the various types
of research. The various types of research are descriptive research, analytical research,
basic research, applied research, quantitative research, qualitative research, conceptual
research, empirical research and social research. Moreover, you will learn about the
role of research in social sciences and business. Research plays a very significant role
in social sciences. This type of research is specifically conducted to measure, describe,
explain and predict the social phenomenon of human beings. Business research is a
systematic inquiry that provides information to guide managerial decisions. The aim of
business research is to conduct an inquiry into a managerial dilemma, an opportunity or
a problem that requires management decision. Finally, you will learn about the qualities
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of a good researcher. A good researcher should have many qualities, such as understanding
of scientific methods, high level of creative thinking and self motivation, sincerity, honesty,
self discipline and a high level of maturity, etc.

1.1 UNIT OBJECTIVES

After going through this unit, you will be able to:

 Describe the meaning, objectives and significance of research

 Explain the various types of research

 Define what social research is

 Understand the role of applied research in social sciences and businesses

 Discuss the significance of research in business decision-making

 Interpret the qualities of a good researcher

1.2 RESEARCH: MEANING, OBJECTIVES AND
SIGNIFICANCE

Research in common parlance refers to search for knowledge. One can also define
research as a scientific and systematic search for pertinent information on a specific
topic. In fact, research is an art of scientific investigation. According to the Advanced
Learner’s Dictionary of Current English, “Research is a careful investigation or
enquiry, especially a thorough search for new facts in any branch of knowledge.”
Redman and Mory (1923) defined research as a “Systematized effort to gain new
knowledge.” Some people consider research as a voyage of discovery that involves
movement from the known to the unknown.

Research in a technical sense is an academic activity. Clifford Woody defined
research as “An activity that comprises defining and redefining problems, formulating
a hypothesis; collecting, organizing and evaluating data; making deductions and
reaching conclusions; and carefully testing the conclusions to determine if they
support the formulated hypothesis”. D. Slesinger and M. Stephenson, in the
Encyclopaedia of Social Sciences, defined research as “The manipulation of things,
concepts or symbols for the purpose of generalizing, extending, correcting or
verifying the knowledge, whether that knowledge aids in the construction of theory
or in the practice of an art.”

1.2.1 Principles of Research

The basic principles of research include a systematic process to identify a question or
problem, set forth a plan of action to answer the question or resolve the problem, and
meticulously collect and analyse data. In conducting any research it is crucial to choose
the right method and design for a specific researchable problem. All research is
different. However, the following factors are common to all good pieces of research:

 It is based on empirical data.

 It involves precise observations and measurements.
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 It is aimed at developing theories, principles and generalizations.

 The systematic and logical procedures are involved.

 It is replicable.

 The findings of the research need to be reported.

1.2.2 Objectives of Research

The objective of any research is to find answers to questions through the application of
scientific procedures. The main aim of any research is exploring the hidden or undiscovered
truth. Even though each research study has a specific objective, the research objectives
in general can be categorized into the following broad categories:

 Exploratory or Formulative Research Studies: These are aimed at gaining
familiarity with a particular phenomenon or at gaining new insights into it.

 Descriptive Research Studies: These are aimed at accurately portraying the
characteristics of a particular event, phenomenon, individual or situation.

 Diagnostic Research Studies: These studies try to determine the frequency
with which something occurs.

 Hypothesis Testing Research Studies: These studies test a hypothesis and
determine a causal relationship between the variables.

1.2.3 Characteristics of Research

The process of research helps in increasing the creative ability of a decision-maker. The
various characteristics of research are as follows:

 Interdisciplinary Team Approach: This approach is based on the principle
of using the expertise and experience of different personnel working in different
disciplines within an organization. An individual cannot be an expert in all the
areas of operation. So, researchers take help from other experts, who are
specialists in their respective fields. Under interdisciplinary team approach, an
expert may use old solutions, which are used in the past as a research material
for finding the most appropriate solution to the problem.

 Methodological Process: Researchers use scientific methods and techniques
to provide an optimum solution to the problems. The scientific methods include
observing and defining a problem and formulating a hypothesis related to the
results of the scientific methods and techniques. If the hypothesis is accepted,
then its results should be executed in an organization, but if the hypothesis is
not accepted, then another hypothesis is formulated.

 Objectivistic Approach: The aim of an organization is to provide optimal
solutions to various problems. It is essential to measure the desirability of a
solution for achieving the organizational objective. This measured desirability
helps in comparing the alternative courses of action with respect to their
outcomes.

 Economical in Nature: In an uncertain and complex situation, research helps
in reducing the costs of inventory and thereby, improving the profits. For
example, in inventory control, research can provide scientific rules for reducing
acquisition costs and inventory-carrying costs.
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1.2.4 Research: Significance and Approach

Research involves developing a scientific temperament and logical thinking. The
significance of research-based answers can never be underestimated. The role of
research is specially important in the fields of Economics, Business, Governance, etc.
Here research helps in finding solutions to problems encountered in real life. Decision-
making is facilitated by applied research. Research is also of special significance in
the operational and planning processes of business and industry. Here logical and
analytical techniques are applied to business problems to maximize profits and
minimize costs. Motivational research is another key tool in understanding consumer
behaviour and health related issues. Responsible citizenship concerns can all be
addressed through good research findings. Social relationships involving issues like
attitudes, interpersonal helping behaviour, environmental concerns like crowding,
crime, fatigue, productivity and other practical issues are all capable of being addressed
well by scientific research.

Social science research is extremely significant in terms of providing practical
guidance in solving human problems of immediate nature.

Research is also important as a career for those in the field of academics. It
could be a career option for professionals who wish to undertake research to gain new
insights and idea generation. Research also fosters creative thinking and new theorizations.

Approaches to Research

Quantitative approach and qualitative approach are the two basic approaches to research.
These two paradigms are based on two different and competing ways of understanding
the world. These competing ways of comprehending the world are reflected in the way
the research data is collected (for example, words versus numbers), and the perspective
of the researcher (perspective versus objective). The perspectives of the participants
are very critical.

(i) Quantitative Approach: If there has been one overwhelming consensus among
academic psychologists on a single point over the past few decades, it is that
the best empirical research in the field is firmly grounded in quantitative methods.
In this approach, data is generated in quantitative form, and then that data is
subjected to rigorous quantitative analysis in a rigid and formal fashion.
Inferential, experimental and simulation approaches are the sub-classifications
of quantitative approach. Inferential approach to research focuses on survey
research where databases are built studying samples of population and then
these databases are used to infer characteristics or relationships in populations.
In experimental approach, greater control is exercised over the research
environment and often, some independent variables are controlled or
manipulated to record their effects on dependent variables. In simulation
approach, an artificial environment is constructed within which relevant data
and information is generated. This way, the dynamic behaviours of a system
are observed under controlled conditions.

(ii) Qualitative Approach: This approach to research is concerned with subjective
assessment of attitudes, opinions and behaviour. Research in such a situation is a
function of researcher’s insight and impressions. Such an approach to research
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generates results either in non-quantitative form or in the forms which are not
subjected to rigorous quantitative analysis.

Table 1.1 provides us with types of research, methods employed and techniques
used by these types of research.

Table 1.1 Types of Research

Type Methods Techniques

1. Library
Research

(i) Analysis of historical
records

(ii) Analysis of
documents

Recording of notes, content analysis,
tape and film listening and
manipulations, reference and abstract
guides, content analysis.

2.

3.

Field
Research

Laboratory
Research

(i) Non-participant direct
observation

(ii) Participant
observation

(iii) Mass observation

(iv) Mail questionnaire

(v) Opinionnaire

(vi) Personal interview

(vii) Focused interview

(viii) Group interview

(ix) Telephone survey

(x) Case study and life
history

Small group study of
random behaviour, play and
role analysis

Observational behavioural scales, use
of score cards, etc.
Interactional recording, possible use
of tape recorders, photographic
techniques.
Recording mass behaviour, interview
using independent observers in public
places.
Identification of social and economic
background of respondents.
Use of attitude scales, projective
techniques, use of goniometric scales.
Interviewer uses a detailed schedule
with open and closed questions.
Interviewer focuses attention upon a
given experience and its effects.
Small groups of respondents are
interviewed simultaneously.
Used as a survey technique for
information and for discerning
opinion; may also be used as followup
questionnaire.
Cross-sectional collection of data for
intensive analysis, longitudinal
collection of data of intensive
character.
Use of audio-visual recording devices,
use of observers, etc.

1.2.5 Motivations in Research

Motivation is considered as the driving force which helps us to achieve our goals.
Motivation is related to, but distinct from, emotion. The motivational research
techniques are the systematic analysis of the motives behind consumer decisions used
especially by advertisers and marketers to assess attitudes toward products and
services. It is also termed as motivation research. Studies are conducted to determine
the motivations behind consumer purchases. The research attempts to discover why
people behave as they do, why they make certain purchases and why they respond to
specific types of advertising appeals. The resulting information is then used by
advertisers and advertising agencies in planning new products, developing advertising
campaigns and in creating more effective advertising.
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Motivational research is a specific type of marketing research that tries to explain
why consumers behave as they do. It is used to discover and comprehend about the
nature and choice of consumers. Implicitly, motivational research presumes the existence
of unconscious motives that influence consumer behaviour. It also identifies forces and
influences that consumers may not be aware of, such as cultural factors, sociological
forces, etc. Motivational research separates the ambiguity of consumer behavior related
to a specific product or service through all of these influences and factors so that the
marketer can better comprehend the target audience and also how to influence that
audience.

Even benign or low-cost product categories can be benefited from the insights
provided by motivational research. Characteristically, in low-cost product categories,
perception variables and cultural influences are considered the most important factors.
The culture is a set system of rules and regulations that make things easier and optimize
our survival. Cultural rules govern how we behave about a specific product.
Considering how these cultural rules influence a particular product the marketer can
analyse extremely valuable information.

The Major Motivational Research Techniques

The three major motivational research techniques are observation, focus groups and
depth interviews. Observation technique is considered a productive method for deriving
hypotheses about human motives. This systematic observation can produce equally
insightful results about consumer behaviour. Various techniques are there to perform
observation. The consumers can be observed in buying situations than in their homes.
Here the observation can be in-person or by using video cameras. But, observation by
video or human eye cannot answer each question. Further, observation must be
supplemented by focus groups or depth interviews to understand what consumers are
doing and what they do.

The focus group is managed by a skilled moderator to get a valuable motivational
research technique. To achieve its complete motivational potential, the group interview
must be nondirective in approach and the group must also achieve spontaneous
interaction. The mutual reinforcement within the group produces the revelations and
behaviours to reveal underlying motives.

The depth interview is considered as the heart and soul of motivational research.
It is a lengthy process based on one-on-one personal interview conducted directly by
the motivational researcher. The power of the depth interview depends upon the insight,
sensitivity and skill of the motivational researcher. During the personal interview, the
motivational researcher attempts to create an empathic relationship with each
respondent by developing good rapport, mutual trust and understanding. The researcher
creates a healthy environment in which the respondent freely expresses his feelings
and thoughts without any fear of embarrassment or rejection. The researcher also
conveys a message that the respondent and his suggestions are important and
worthwhile no matter what those suggestions are. The motivational research techniques
are considered accepting, non-threatening and supportive. During the interview, the
motivational researcher makes notes about the respondent’s behaviour, mannerisms,
physical appearance, personality characteristics and non-verbal communication. These
notes are considered a road map as it helps the researcher to understand and interpret
the verbatim transcript of the interview.

The final analysis begins at the cultural level. Cultural values and influences are
the basis of successful interview. What we eat, how we eat, how we dress, what we
think, what we feel and the language we speak are dimensions of our culture. These are
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the basic building blocks that initiate the motivational researcher’s analysis. Every product
has cultural values and rules that influence its perception and its usage.

1.2.6 Methods versus Methodology

Research Methods: They refer to all the methods the researchers use while studying
the research problems and while conducting research operations. In general, the
research methods can be categorized into the following three groups:

(i) The first group includes the methods that are concerned with the data collection.

(ii) The second includes the statistical techniques needed for mapping relationships
between the unknowns and the data.

(iii) The third group contains the methods necessary to evaluate the accuracy of the
results obtained.

Research Methodology: It is the procedure that helps to systematically proceed in
steps to solve a research problem. Research methodology is a broader concept that
includes not the research methods; but also the logic behind the research methods in
the context of a particular research study; and it explains the reasons for using particular
research methods and statistical techniques. Research methodology also defines how
the data should be evaluated to get the appropriate results.

1.2.7 Applications of Research in Business Decisions

The role and significance of research in aiding business decisions is very significant. The
question one might ask here is about the critical importance of research in different
areas of management. Is it most relevant in marketing? Do financial and production
decisions really need research assistance? Does the method or process of research
change with the functional area? Figure 1.1 explains the complete research process.

The answer to all the above questions is NO. Business managers in each field—
whether human resources or production, marketing or finance—are constantly being
confronted by problem situations that require effective and actionable decision-making.
Most of these decisions require additional information or information evaluation, which
can be best addressed by research. While the nature of the decision problem might be
singularly unique to the manager, organization and situation, broadly for the sake of
understanding, it is possible to categorize them under different heads.

Marketing Function

This is one area of business where research is the lifeline and is carried out on a vast
array of topics and is conducted both in-house by the organization itself and outsourced
to external agencies. Broader industry- or product-category-specific studies are also
carried out by market research agencies and sold as reports for assisting in business
decisions. Studies like these could be:

 Market potential analysis; market segmentation analysis and demand estimation.

 Market structure analysis which includes market size, players and market share
of the key players.

 Sales and retail audits of product categories by players and regions as well as
national sales; consumer and business trend analysis—sometimes including short-
and long-term forecasting
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Fig. 1.1 The Process of Research

However, it is to be understood that the above mentioned areas need not always
be outsourced; sometimes they might be handled by a dedicated research or new
product development department in the organizations. Other than these, an organization
also carries out researches related to all four Ps of marketing, such as:
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 Product Research: This would include new product research; product testing
and development; product differentiation and positioning; testing and evaluating
new products and packaging research; brand research—including equity to
tracks and imaging studies.

 Pricing Research: This includes price determination research; evaluating
customer value; competitor pricing strategies; alternative pricing models and
implications.

 Promotional Research: This includes everything from designing of the
communication mix to design of advertisements, copy testing, measuring
the impact of alternative media vehicles, impact of competitors’ strategy.

 Place Research: This includes locational analysis, design and planning of
distribution channels and measuring the effectiveness of the distribution
network.

These days, with the onset of increased competition and the need to convert
customers into committed customers, Customer Relationship Management (CRM),
customer satisfaction, loyalty studies and lead user analysis are also areas in which
significant research is being carried out.

Personnel and Human Resource Management

Human Resources (HR) and organizational behaviour is an area which involves basic
or fundamental research as a lot of academic, macro level research may be adapted
and implemented by organizations into their policies and programmes. Applied HR
research by contrast is more predictive and solution oriented. Though there are a
number of academic and organizational areas in which research is conducted, yet
some key contemporary areas which seem to attract more research are as follows:

 Performance Management: This includes leadership analysis development and
evaluation; organizational climate and work environment studies; talent and aptitude
analysis and management; organizational change implementation, management
and effectiveness analysis.

 Employee Selection and Staffing: This includes pre- and on-the-job employee
assessment and analysis; staffing studies.

 Organizational Planning and Development: This includes culture
assessment—either organization specific or the study of individual and merged
culture analysis for mergers and acquisitions; manpower planning and development.

 Incentive and Benefit Studies: These include job analysis and performance
appraisal studies; recognition and reward studies, hierarchical compensation
analysis; employee benefits and reward analysis, both within the organization
and industry best practices.

 Training and Development: These include training need gap analysis; training
development modules; monitoring and assessing impact and effectiveness of
training.

 Other Areas: This includes employee relationship analysis; labour studies;
negotiation and wage settlement studies; absenteeism and accident analysis;
turnover and attrition studies and work-life balance analysis.

Critical success factor analysis and employer branding are some emerging areas in
which HR research is being carried out. The first is a participative form of management
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technique, developed by Rockart (1981) in which the employees of an organization
identify their critical success factors and help in customizing and incorporating them in
developing the mission and vision of their organization. The idea is that a synchronized
objective will benefit both the individual and the organization, and which will lead to a
commitment and ownership on the part of the employees. Employer branding is another
area which is being actively investigated as the customer perception (in this case it is the
internal customer, i.e., the employee) about the employer or the employing organization
has a strong and direct impact on his intentions to stay or leave. Thus, this is a subjective
qualitative construct which can have hazardous effect on organizational effectiveness
and efficiency.

Financial and Accounting Research

The area of financial and accounting research is so vast that it is difficult to provide a
pen sketch of the research areas. In this section, we are providing just a brief overview
of some research topics:

 Asset Pricing, Corporate Finance and Capital Markets: The focus here is
on stock market response to corporate actions (IPOs (Initial Public Offerings),
takeovers and mergers), financial reporting (earnings and firm specific
announcements) and the impact of factors on returns, e.g., liquidity and volume.

 Financial Derivatives and Interest Rate and Credit Risk Modeling: This
includes analysing interest rate derivatives, development and validation of
corporate credit rating models and associated derivatives; analysing corporate
decision-making and investment risk appraisal.

 Market Based Accounting Research: This includes analysis of corporate
financial reporting behaviour; accounting-based valuations; evaluation and usage
of accounting information by investors and evaluation of management compensation
schemes.

 Auditing and Accountability: This includes both private and public sector
accounting studies, analysis of audit regulations; analysis of different audit
methodologies; governance and accountability of audit committees.

 Financial Econometrics: This includes modelling and forecasting in volatility,
risk estimation and analysis.

Other related areas of investigation are in merchant banking and insurance sector
and business policy and economics areas.

Considering the nature of the decision required in this area, the research is a mix of
historical and empirical research. Behavioural finance is a new and contemporary
area in which, probably, for the first time subjective and perceptual variables are
being studied for their predictive value in determining consumer sentiments.

Production and Operation Management

This area of management is one in which quantifiable implementation of the research
results involve too much or enormous cost and process implications. Research in this
area is highly focused and problem specific. The decision areas in which research studies
are carried out are as follows:

 Operation planning which includes product/service design and development;
resource allocation and capacity planning.

 Demand forecasting and decision analysis.



Self-Instructional
Material 13

Introduction to Research

NOTES

 Process planning which includes scheduling and material requirement
management; work design planning and monitoring.

 Project management and maintenance management studies.

 Logistics and supply chain, and inventory management analysis.

 Quality estimation and assurance studies which include Total Quality Management
(TQM) and quality certification analysis.

This area of management also invites academic research which might be macro
and general but helps in developing technologies, such as JIT (Just-In-Time) technology
and EOQ (Economy Order Quantity)—an inventory management model which are
then adapted by organizations for optimizing operations.

Cross Functional Research

Business management being an integrated amalgamation of all these and other areas
sometimes requires a unified thought and approach to research. These studies require
an open orientation where experts from across the disciplines contribute to and gain
from the study. For example, an area such as new product development requires the
commitment of the marketing, production and consumer insights team to exploit new
opportunities. Other areas requiring cross functional efforts are as follows:

 Corporate governance and ethics—the role of social values and ethics and their
integration into a company’s working is an area that is of critical significance to
any organization.

 Technical support systems, enterprise resource planning systems, knowledge
management, and data mining and warehousing are integrated areas requiring
research on managing coordinated efforts across divisions.

 Ecological and environmental analysis; legal analysis of managerial actions;
human rights and discrimination studies.

1.3 TYPES OF RESEARCH

Research may be of various types. The basic types are as follows:

1.3.1 Descriptive Research versus Analytical Research

Descriptive research includes different kinds of fact finding inquiries and surveys. The
main objective of this research is describing the state of conditions as it exits at the
present moment. For descriptive research studies in the social sciences, we often use
the term ex post facto research method, the main characteristic of which is that the
researcher has no control over the variables; he can report only what has happened or
what is happening. Used often for descriptive studies, most ex-post-facto research projects
seek to measure phenomena such as preferences of people, frequency of shopping or
similar data. The methods used in descriptive research include all kinds of survey,
comparative and correlation methods. Descriptive research attempts to determine,
describe or identify what is. The descriptive research uses description, classification,
measurement and comparison to describe what phenomena are.

On the other hand, in analytical research, the researcher uses the information and
facts already available, and analyses them to make a critical evaluation. Analytical research
attempts to establish why it is that way or how it came to be. The analytical research
usually concerns itself with cause-effect relationships.

Check Your Progress

1. Define the term
research.

2. What do the basic
principles of
research include?

3. What are the factors
that are common to
all good pieces of
research?

4. What is the
objective of any
research?

5. Define the terms
quantitative
approach and
qualitative
approach.

6. Differentiate
between research
methods and
research
methodology.

7. What are the four
Ps of marketing?

8. What are the
decision areas in
which research
studies are carried
out?
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For example, examining the changes in the family structure in modern India is an
example of descriptive research; while explainingwhy andhow the nuclear family system
has become popular in the country over time is an example of analytical research.

1.3.2 Basic Research versus Applied Research

Research can be either fundamental (basic or pure) or action oriented (applied) research.
Fundamental research focuses on finding generalizations and formulating theories. It is
the research done for knowledge enhancement; the research which does not have
immediate commercial potential; and the research which is done for human welfare,
animal welfare and plant kingdom welfare.  For example, research on the institution of
marriage came into being is an example of basic or fundamental research. Here the
main motivation is to expand man’s knowledge and not to create or invent something.
Basic research lays down the foundation for the applied research.

Applied research is designed to solve practical problem of the modern world,
rather than to acquire knowledge for the sake of knowledge. Its goal is to improve the
human condition. It focuses on analysis and solving social and real life problems.
This research is usually conducted on large scale basis and is expensive. Thus, it
often conducted with the support of some financing agency like government, public
corporation, World Bank, UNICEF, UGC, etc. Examples of applied research topics
include persuasion, eyewitness memory, clinical treatments of psychological disorders,
behavioral interventions for children with autism, decision-making, etc.

1.3.3 Quantitative Research versus Qualitative Research

In social sciences, quantitative research is the systematic empirical investigation of
quantitative properties and phenomena and their relationships. The process of
measurement is vital to quantitative research since it establishes fundamental
connection between empirical observation and mathematical expression of quantitative
relationships. In quantitative research, statistics is the most widely used branch of
mathematics. Statistical methods are used extensively for social, economic and
commercial research. Quantitative research using statistical methods begins with the
collection of data, based on the hypothesis or theory. The study of the relationship
between dietary intake and measurable physiological effects, such as weight loss, is
an example of quantitative research.

Qualitative research is a non-qualitative type of analysis. It refers to the meanings,
definitions, characteristics, symbols, metaphors and description of things. It is much
more subjective and uses very different methods of collecting information, primarily
individual, in-depth interviews and focus groups. In this type of research, small numbers
of people are interviewed in depth and or a relatively small number of focus groups
are conducted. Qualitative research can be further classified into many sub-types.
Phenomenology is a type of qualitative research in which the researcher attempts to
understand how one or more individuals experience a phenomenon. For example, if
the researcher interviews 25 victims of the Bhopal Tragedy about their experience of
the tragedy, it is a case of phenomenological research. Ethnography is another form of
qualitative research, which focuses on describing the culture of a group of people.
For example, the researcher might decide to go and live with the tribal in the north-
east region of the country and study the culture and the educational practices prevalent
in the region. Case study is also a form of qualitative research that is focused on providing
a detailed account of one or more cases.
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1.3.4 Conceptual Research versus Empirical Research

Conceptual research is the specific type of research that is associated with some abstract
idea(s) or theory. It is generally used by philosophers and thinkers to develop new concepts
or to reinterpret existing ones. In a conceptual research, a concept is chosen for
examination, and the research involves quantifying and tallying its presence. The research
done by the United Nations University Institute for Environment and Human Security
(UNU-EHS) on the ‘Risk and Vulnerability Aspects of Human Security’ is an example
of conceptual research. The UNU-EHS has also done research and specified the
‘Natural/Health Hazards of Polio in Society’. As part of the Global Pulse initiative’s
design and development phase, the UNU-EHS conducted a series of research to help
the project gain a better understanding of how different communities of practice use the
term ‘vulnerability’. As part of the research, UNU-EHS analysed 76 definitions of
vulnerability used by UN agencies, NGOs, scientific organizations and academia. In
addition, the Institute’s researchers scanned through 68 reports to draw out key lessons
for the development of vulnerability indicator sets.

The development of psychoanalysis as a science and clinical practice is another
example of conceptual research. Research has clarified, formulated and reformulated
psychoanalytic concepts permitting to better shape the findings emerging in the clinical
setting. By enhancing clarity and explicitness in concept usage it has facilitated the
integration of existing psychoanalytic thinking as well as the development of new
ways of looking at clinical and extra-clinical data.

Empirical research, on the other hand, relies only on real experiences and
observations. It is data based research and its conclusions can be verified by observations
or experiments. It is also called experimental type of research. In empirical research, all
facts are obtained at first hand, at their source, and at times by stimulating the production
of desired information. To prove a given hypothesis, the evidence gathered through
empirical studies and experiments is considered to be the most powerful and accurate.
Research design varies by field and by the question being investigated. Many researchers
combine qualitative and quantitative forms of analysis to better answer questions which
cannot be studied in laboratory settings, particularly in the social sciences and in education.
In some fields, empirical research may begin with a research question. For example:
‘Does listening to vocal music during the learning of a word list have an effect on later
memory for these words?’ This question is tested through experimentation in a lab.
Usually, a researcher has a certain theory regarding the topic under investigation. Based
on this theory, some statements or hypotheses are proposed, for example, ‘Listening to
vocal music has a negative effect on learning a word list’. From these hypotheses,
predictions about specific events are derived, for example, ‘People who study a word
list while listening to vocal music will remember fewer words on a later memory test
than people who study a word list in silence’. These predictions are then tested with a
suitable experiment. Depending on the outcomes of the experiment, the theory on which
the hypotheses and predictions were based will be supported or not.

1.3.5 Some Other Types of Research

All other types of research are variants or combinations of the approaches just discussed.
Research can also be classified based on the conditions in which research is carried out,
for example, the purpose of research, the environment in which research is done, the
time required to accomplish research, etc. From the time point of view, research can be
regarded either as one-time or longitudinal research. If the research is confined to a
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single time period, it is called one-time research whereas the research carried over
several time periods is considered as longitudinal research. Depending upon the
environment in which research is to be carried out, it can be termed as laboratory research
or field-setting research or simulation research. Clinical or diagnostic research involves
case-study methods or in-depth approaches into the causes or events. Clinical or diagnostic
research methods also use very deep probing data gathering devices and very small
samples to obtain the necessary data. Historical Research method uses historical sources
like documents, archaeological remains, archives, old information, etc., to study past
events and ideas, including the ideas, thoughts, philosophy of persons and groups at
distant time periods. Conclusion-oriented and decision-oriented research are two other
classifications. In conclusion-oriented research, a researcher is free to pick up a problem,
redesign the enquiry as he proceeds and conceptualize. In decision-oriented research,
the researcher needs to take the decision-maker into confidence and take his/her
suggestions at every stage of his research. This has to be completely focused.

1.3.6 Social Research

Society is an amalgamation of individuals with different needs, aspirations and goals in
life. However, social individuals are also associated with each other through shared
interests, familial bonds and common objectives. Social research is basically the research
that is conducted by social scientists in order to analyse a vast breadth of social phenomena.
The methods used in social research find their roots in classical sociology and statistics.
Social research methods may be divided into two broad divisions. These are: Qualitative
and Quantitative methods. While the former approaches social phenomena through
quantifiable evidence, the latter approaches social phenomena through observation,
communication with partners and analysis of text. However, the choice of method depends
largely on what the scientist wishes to investigate. Prof. Bent Flyvbjerg of Oxford
University maintains that the divide between the quality and quantity oriented camps in
social research is clearly unfortunate as good research methods require a combination
of both.

Definitions

While C.A. Moser defines social research as: “Social research is a systematized
investigation to gain new knowledge about social phenomenon and problems”,
P.V. Young maintains: “Social research is a scientific undertaking which by means
of logical methods, aim to discover new facts or old facts and to analyse their
sequences, interrelationships, casual explanations and natural laws which govern
them.”

Objectivity in Social Research

Social scientists are often influenced by their biases, passions, likes and dislikes and
preconceived notions. These are seen to interfere with the scientific objectivity that
they would need while researching on social sciences. Objectivity is the capacity to
represent truthfully and without prejudice, the results of one’s research. A social
researcher needs to be aware of his personal biases and prejudices and take adequate
care that these do not affect the objectivity of the research. Max Weber, an exponent
in social research argued, that actually, the thoughts and beliefs of the researchers should
affect their topics of study. However, the social scientist needs to be value-neutral once
the research question has been framed. Objectivity can be attained by sharing the results
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of research with experts who then may be asked to critically examine them. In hisLogic
of Scientific Discovery (1959), Karl Popper maintained that confirmation and refutation
are the essence of scientific discovery. Social researchers publish their work so that
their work can be scrutinized by others. Journals have dedicated teams to decide whether
the research material lives up to the standard of the journal and should, therefore, be
published. Once a research material is published, other scholars look at it critically,
especially when they do not agree with the findings.

Some others may wish to replicate the study by changing the strategies and settings
to check if the conclusion would remain the same.

Types of Sociological Researches

Sociologists employ a variety of methods to learn about the social world. These methods
are not mutually exclusive. Since each research method has strengths and weaknesses,
a good research strategy may use several of them. Appelbaum and Chambliss (1997:40)
hold that the principal methods of social research include survey and fieldwork.

Characteristics of Social Research

Social research possesses certain unique characteristics which are as follows:

 It is directed towards finding solutions for social problems.

 It emphasizes the development of generalizations, theories and principles that
help in predicting future occurrences.

 It is primarily based on empirical/observable experience.

 It requires meticulous observation.

 Though it may appear to be unsystematic, social research most often involves
carefully designed procedure.

 It requires an expert researcher who is already acquainted with the previous
nuances of the problem.

 It is characterized by patient and unhurried activity.

1.4 APPLIED RESEARCH IN SOCIAL SCIENCES
AND BUSINESS

Research plays a very significant role in social sciences. In order to study the importance
and relationship between social science and research, social research is conducted or
undertaken. The research conducted to measure, describe, explain and predict the
social phenomena of human beings is known as social research. One of the main
objectives of conducting social research is to find out the information about the
behaviour of an individual and the solutions to the problems related to human relations.
The outcomes of social research provide the following benefits:

 It helps professionals earn their livelihood.

 It helps students in knowing how to write a report for various findings.

 It helps philosophers in new thinking.

 It helps develop new styles for creative work.
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In order to conduct a social research and examine the social life of human beings,
social scientists use different methods. Quantitative and qualitative are the two methods
of research that are generally used by social scientists to conduct a research. In
quantitative method, numerical data is collected and then analysed in order to measure
the social phenomena. Qualitative method is basically the study of data, such as words,
pictures and objects. However, the data collected with the help of this method is not very
effective and cannot be generalized very easily.

Social research is very helpful for a country as it helps the government to explore
the following:

 Social and economic structures.
 Social attitudes.
 Social values and behaviour.
 Factors motivating the individuals and groups of a society.

Researchers share a close relationship with government analysts, such as
economists, statisticians and operational researchers. The relationship between
researchers and government analysts is very much essential in order to find out high-
quality research data. Social research also informs about the development,
implementation and evaluation of a wide range of government policies.

Social research also helps examine the consequences of government policies
and economic changes in an organization, and the effects of globalization and its impact
on small scale and cottage industries.

Research plays a very important role in businesses as it helps the management in
taking important managerial decisions. The role played by research in business is so vital
that it has led to the creation of an altogether new form of business research, known as
marketing research.

Good business research is based on sound reasoning, such as finding premises
that are correct, testing the connections between their assumptions and facts, making
claims that are based on adequate evidence. In the reasoning process, induction and
deduction, observation and hypothesis testing can be combined in a systematic way
for producing scientific results. Scientific methods are practised in business research
to guide our approach to problem solving. Following are some of the essential tenets of
the scientific methods:

 Observation of phenomena.

 Clearly defined procedures, methods and variables.

 Empirically testable hypotheses.

 Ability to rule out rival hypotheses.

 Statistical justification of conclusions.

 The self-correcting process.

The researcher using this approach of ‘empiricism’ attempts to describe, explain
and make applications by relying on the information gained through observation.
Clearly, reasoning is pivotal to much of the researcher’s success, which can be conveyed
through one of the two types of discourse: exposition or argument. Exposition consists
of statements that describe without attempting to explain. Argument allows us to defend,
challenge, explain, interpret and explore meaning. The two types of argument that are of
great importance to research are: deduction and induction. Deduction is the form of
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argument that helps to be conclusive, i.e., the conclusion should necessarily follow from
the reasons given. In induction, however, the conclusion is drawn from one or more
pieces of evidence or particular facts. Scientific methods, and the research related to
them, are based on concepts, constructs, definitions, variables and propositions.

1.5 SIGNIFICANCE OF RESEARCH IN BUSINESS
DECISION-MAKING

Business research is a systematic inquiry that provides information to guide
managerial decisions. To be more specific, business research is a process of analysing,
planning, acquiring and disseminating relevant information, data and insights to the
decision-makers in such a way that the organization mobilizes appropriate actions to
maximize business performance. The aim of business research is to conduct an inquiry
into a managerial dilemma, an opportunity or a problem that requires management
decision. There are several factors responsible for conducting research for managerial
decision-making. Some of them are as follows:

 Globalization and more vigorous competition.

 More complex decisions.

 Greater influence demanded by stakeholders.

 Explosive growth and influence of information technology.

 Dynamic market and more government interventions.

 Greater acceptance of management as a discipline.

 New perspectives on established research methodologies.

 Greater computing power and speed.

To do well in such an environment, one should be able to identify quality
information and to recognize the scientific and reliable business research on which
high-risk managerial decisions can be taken. It is also important to know how to
conduct such research.

1.6 QUALITIES OF A GOOD RESEARCHER

Research, as such, is not a routine work.  It requires specialized knowledge and skill.
A good researcher should have the following qualities:

 Understanding of scientific methods.

 High level of creative thinking and self motivation.

 Sincerity, honesty, self discipline and a high level of maturity.

 Excellent communication skills, both written as well as oral.

 Good understanding of the research process and design.

 Good understanding of sample design.

 Familiarity with the concept of measurement and tools for measurement.

 Knowledge of qualitative and quantitative data analysis techniques.

 Good reading habits.
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 Capacity to listen to others with patience and to analyse before giving comments.

 Skill to put thoughts into practice.

 Eagerness to learn new things.

 Adventurous nature.

 Capacity to motivate others.

 Ability to make best use of available resources.

 Child-like simplicity with maturity.

This list is an idealistic one and it is very difficult to find all these qualities in a
single person. The first four qualities are, however, necessary and can lead to the
development of the rest of the qualities. As a researcher gets more and more involved
in his/her work he learns not to accept or reject anything easily without giving sufficient
thought to it. A good researcher is always ready to lay hands on anything that comes
his way.

A researcher, after collecting a huge amount of information should be able to
extract relevant information. He must adopt a logical approach to find the core
information and should be able to corelate it with the other information. He must question
himself and use the information gathered to get the answers. He must be able to
arrange information based on the context and meditate on all the possible answers in
that context so that research becomes relevant. While presenting facts, he must focus
on the main issues with a brief explanation, before going into greater details. An
abstract view of the problem and its findings paints a complete picture. Excess of
details detracts the user.

For this reason, a researcher should be able to convey or present the research in
a format such that the users can obtain what they require for their further work. Thus,
the research should be such that its results can be used with ease. There may be
certain detailing related to the problem but not necessary in the first instances. Such
detailed information should be attached as an annexure or appendix for reference as
and when needed. For example, if an ASCII code is being mentioned, it is always
better to tell in brief how an ASCII code is created. While carrying out a survey of
men and women regarding their average health conditions, there may be hundreds of
numbers related to the ages of women working in childcare, regions they live in, their
ethnic background, etc., all depending on the question being asked. It is always
advisable to give all such tabular figures as annexure explaining the findings in one
small paragraph.

A good researcher should not be in the habit of drawing hasty conclusions.
People normally do their best in what they like. So researchers should choose the area
in which they feel more comfortable and which is best suited to their aptitude. But
this may not be very practical as one does not always get what one likes. So, the
ability to lay hands on new things and to focus on them, as if they are his/her area of
choice, is a quality that a researcher must cultivate in him/her.

Persistence is another highly acclaimed quality of a researcher, because nothing
can be gained/done in the first attempt always. Research is basically academic in
nature and in academia you may face rejections. You submit a grant application and it
may be rejected. You may submit a publication, a paper, and it may be rejected. A
researcher has to bear in mind that rejection is part of the job. For this reason, a researcher
should be able to learn from such rejections and continue to persist. Persistence is a
major second step.
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A researcher should be well informed and see what is happening around him. He
must try to shape what he is getting into. Research is quite an interesting area of work
and is always challenging. A researcher must pose question to himself and really try to
compete with himself.

A researcher may face criticism and even complains with regard to his research.
He may criticize other researchers’ work too. But this should be an intellectual
endeavour to make the research work truly satisfying as well as creative.

Active ingredients in a successful research career are enthusiasm and genuine
interest. Although not enough, it is certainly a good starting point. You may not create
the most magnificent paper of your career in the first few experiments. There may be
slow movement first and then you can learn to walk and run.

Teaming up with people is a very important ingredient. You may not feel
comfortable with everyone, but there will be few people with whom you feel
comfortable. A researcher must be able to find such persons in his team. Sharing
views, ideas, opinions, etc., is something that improves the dynamics of working.
This provides an atmosphere that fosters intellectual stimulation.

1.7 SUMMARY

 Research in common parlance refers to search for knowledge. One can also
define research as a scientific and systematic search for pertinent information
on a specific topic. In fact, research is an art of scientific investigation.

 According to the Advanced Learner’s Dictionary of Current English, “Research
is a careful investigation or enquiry, especially a thorough search for new facts
in any branch of knowledge.”

 Redman and Mory (1923) defined research as a “Systematized effort to gain
new knowledge.”

 Research in a technical sense is an academic activity. Clifford Woody defined
research as “An activity that comprises defining and redefining problems,
formulating a hypothesis; collecting, organizing and evaluating data; making
deductions and reaching conclusions; and carefully testing the conclusions to
determine if they support the formulated hypothesis”.

 D. Slesinger and M. Stephenson, in the Encyclopaedia of Social Sciences, defined
research as “The manipulation of things, concepts or symbols for the purpose of
generalizing, extending, correcting or verifying the knowledge, whether that
knowledge aids in the construction of theory or in the practice of an art”.

 The basic principles of research include a systematic process to identify a question
or problem, set forth a plan of action to answer the question or resolve the problem,
and meticulously collect and analyse data. In conducting any research it is crucial
to choose the right method and design for a specific research problem.

 The objective of any research is to find answers to questions through the application
of scientific procedures. The main aim of any research is exploring the hidden or
undiscovered truth.

 Research involves developing a scientific temperament and logical thinking. The
significance of research-based answers can never be underestimated. The role
of research is specially important in the fields of Economics, Business, Governance,
etc.

Check Your Progress

 9. Define the term
descriptive
research.

10. What is analytical
research?

11. What is
fundamental
research?

12. In social sciences,
what is quantitative
research?

13. Define the term
conceptual
research.

14. What is empirical
research?

15. Define the term
social research.

16. List the unique
characteristics of
social research
possesses.

17. How is social
research
conducted?

18. Why the
relationship
between
researchers and
government
analysts is
important?

19. What is business
research?

20. What are the
qualities of a good
researcher?
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 Social science research is extremely significant in terms of providing practical
guidance in solving human problems of immediate nature.

 Research for its own sake and for the sake of knowledge and for solving different
problem is all require formal training in scientific methodology.

 Quantitative approach and qualitative approach are the two basic approaches
to research. These two paradigms are based on two different and competing
ways of understanding the world. These competing ways of comprehending
the world are reflected in the way the research data is collected (for example,
words versus numbers), and the perspective of the researcher (perspective
versus objective).

 Research methods refer to all the methods the researchers use while studying
the research problems and while conducting research operations.

 Research methodology is the procedure that helps to systematically proceed in
steps to solve a research problem. Research methodology is a broader concept
that includes not the research methods; but also the logic behind the research
methods in the context of a particular research study; and it explains the reasons
for using particular research methods and statistical techniques. Research
methodology also defines how the data should be evaluated to get the appropriate
results.

 Product research would include new product research; product testing and
development; product differentiation and positioning; testing and evaluating
new products and packaging research; brand research—including equity to
tracks and imaging studies.

 Pricing research includes price determination research; evaluating customer
value; competitor pricing strategies; alternative pricing models and implications.

 Promotional research includes everything from designing of the communication
mix to design of advertisements, copy testing, measuring the impact of
alternative media vehicles, impact of competitors’ strategy.

 Place research includes locational analysis, design and planning of distribution
channels and measuring the effectiveness of the distribution network.

 Human Resources (HR) and organizational behaviour is an area which involves
basic or fundamental research as a lot of academic, macro level research may
be adapted and implemented by organizations into their policies and
programmes. Applied HR research by contrast is more predictive and solution
oriented.

 Critical success factor analysis and employer branding are some emerging areas
in which HR research is being carried out. The first is a participative form of
management technique, developed by Rockart (1981) in which the employees of
an organization identify their critical success factors and help in customizing and
incorporating them in developing the mission and vision of their organization. The
idea is that a synchronized objective will benefit both the individual and the
organization, and which will lead to a commitment and ownership on the part of
the employees.

 This area of management is one in which quantifiable implementation of the
research results takes on huge cost and process implications. Research in this
area is highly focused and problem specific.
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 Descriptive research includes different kinds of fact finding inquiries and surveys.
The main objective of this research is describing the state of conditions as it exits
at the present moment.

 For descriptive research studies in the social sciences, we often use the term ex-
post-facto research method the main characteristic of which is that the researcher
has no control over the variables; he can report only what has happened or what
is happening. Used often for descriptive studies, most ex-post-facto research
projects, seek to measure phenomena such as, preferences of people, frequency
of shopping, or similar data.

 The methods used in descriptive research include all kinds of survey, comparative
and correlation methods. Descriptive research attempts to determine, describe or
identify what is. The descriptive research uses description, classification,
measurement, and comparison to describe what phenomena are.

 In analytical research, the researcher uses the information and facts already
available, and analyses them to make a critical evaluation. Analytical research
attempts to establish why it is that way or how it came to be. The analytical
research usually concerns itself with cause effect relationships.

 Fundamental research focuses on finding generalizations and formulating theories.
It is the research done for knowledge enhancement; the research which does not
have immediate commercial potential; and the research which is done for human
welfare, animal welfare and plant kingdom welfare.

 Applied research is designed to solve practical problem of the modern world,
rather than to acquire knowledge for the sake of knowledge. Its goal is to improve
the human condition. It focuses on analysis and solving social and real life
problems. This research is usually conducted on large scale basis and is
expensive.

 In social sciences, quantitative research is the systematic empirical investigation
of quantitative properties and phenomena and their relationships. The process
of measurement is vital to quantitative research since it establishes fundamental
connection between empirical observation and mathematical expression of
quantitative relationships.

 In quantitative research, statistics is the most widely used branch of mathematics.
Statistical methods are used extensively for social, economic and commercial
research.

 Quantitative research using statistical methods begins with the collection of
data, based on the hypothesis or theory. The study of the relationship between
dietary intake and measurable physiological effects, such as weight loss is an
example of quantitative research.

 Qualitative research is a non-qualitative type of analysis. It refers to the meanings,
definitions, characteristics, symbols, metaphors and description of things. It is
much more subjective and uses very different methods of collecting information,
primarily individual, in-depth interviews and focus groups. In this type of research,
small numbers of people are interviewed in depth and or a relatively small number
of focus groups are conducted.

 Qualitative research can be further classified into many sub-types. Phenomenology
is a type of qualitative research in which the researcher attempts to understand
how one or more individuals experience a phenomenon.
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 Conceptual research is the specific type of research that is associated with some
abstract idea(s) or theory. It is generally used by philosophers and thinkers to
develop new concepts or to reinterpret existing ones. In a conceptual research, a
concept is chosen for examination, and the research involves quantifying and
tallying its presence.

 The research done by the United Nations University Institute for Environment
and Human Security (UNU-EHS) on the 'Risk and Vulnerability Aspects of Human
Security' is an example of conceptual research. The UNU-EHS has also done
research and specified the 'Natural/Health Hazards of Polio in Society'.

 Empirical research relies only on real experiences and observations. It is data
based research and its conclusions can be verified by observations or experiments.
It is also called experimental type of research. In empirical research, all facts are
obtained at first hand, at their source, and at times by stimulating the production of
desired information.

 Research can also be classified based on the conditions in which research is
carried out, for example, the purpose of research, the environment in which
research is done, the time required to accomplish research, etc. From the time
point of view, research can be regarded either as one-time or longitudinal
research. If the research is confined to a single time period, it is called one-time
research whereas the research carried over several time-periods is considered
as longitudinal research.

 Social research is basically the research that is conducted by social scientists in
order to analyse a vast breadth of social phenomena. The methods used in social
research find their roots in classical sociology and statistics. Social research methods
may be divided into two broad divisions. These are: qualitative and quantitative
methods.

 Social scientists are often influenced by their biases, passions, likes and dislikes
and preconceived notions. These are seen to interfere with the scientific
objectivity that they would need while researching on social sciences. Objectivity
is the capacity to represent truthfully and without prejudice, the results of one’s
research. A social researcher needs to be aware of his personal biases and
prejudices and take adequate care that these do not affect the objectivity of the
research.

 Sociologists employ a variety of methods to learn about the social world. These
methods are not mutually exclusive. Since each research method has strengths
and weaknesses, a good research strategy may use several of them.

 Research plays a very significant role in social sciences. In order to study the
importance and relationship between social science and research, social research
is conducted or undertaken. The social research is conducted to measure, describe,
explain and predict the social phenomena of human beings is known as social
research.

 In order to conduct a social research and examine the social life of human beings,
social scientists use different methods. Quantitative and qualitative are the two
methods of research that are generally used by social scientists to conduct a
research. In quantitative method, numerical data is collected and then analysed in
order to measure the social phenomena. Qualitative method is basically the study
of data such as words, pictures and objects. However, the data collected with the
help of this method is not very effective and cannot be generalized very easily.
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 Business research is a systematic inquiry that provides information to guide
managerial decisions. To be more specific, business research is a process of
analysing, planning, acquiring and disseminating relevant information, data
and insights to the decision-makers in such a way that the organization mobilizes
appropriate actions to maximize business performance. The aim of business
research is to conduct an inquiry into a managerial dilemma, an opportunity or
a problem that requires management decision.

 Good research requires specialized knowledge and skill. A good researcher should
have understanding of scientific methods, high level of creative thinking and self
motivation, sincerity, honesty, self discipline and a high level of maturity, excellent
communication skills, both written as well as oral, good understanding of the
research process and design and good understanding of sample design.

 A researcher, after collecting a huge amount of information should be able to
extract relevant information. He must adopt a logical approach to find the core
information and should be able to corelate it with the other information. He
must question himself and use the information gathered to get the answers.

 A researcher should be able to convey or present the research in a format such
that the users can obtain what they require for their further work. Thus, the
research should be such that its results can be used with ease.

 A good researcher should not be in the habit of drawing hasty conclusions.
People normally do their best in what they like. So researchers should choose
the area in which they feel more comfortable and which is best suited to their
aptitude. But this may not be very practical as one does not always get what
one likes.

 A researcher should be well informed and see what is happening around him.
He must try to shape what he is getting into. Research is quite an interesting
area of work and is always challenging. A researcher must pose question to
himself and really try to compete with himself.

 A researcher may face criticism and even complains with regard to his research.
He may criticize other researchers’ work too. But this should be an intellectual
endeavour to make the research work truly satisfying as well as creative.

1.8 KEY TERMS

 Research: A systematic approach to a purposeful investigation

 Quantitative approach: The data is in the form of quantities which is then
subjected to mathematical and statistical approaches

 Qualitative approach: Deals with data that cannot be strictly quantified, for
example, opinions, tastes and attitudes

 Empirical research: Relies only on real experiences and observations

 Social research: Conducted by social scientists in order to analyse a vast breadth
of social phenomena

 Fundamental research: Focuses on finding generalizations and formulating
theories

 Applied research: Aims at finding a solution for an immediate problem facing a
society or a business/industrial organization

 Conceptual research: Concerned with some abstract theories and ideas
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1.9 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Research in common parlance refers to search for knowledge. One can also
define research as a scientific and systematic search for pertinent information
on a specific topic. In fact, research is an art of scientific investigation.

2. The basic principles of research include a systematic process to identify a
question or problem, set forth a plan of action to answer the question or resolve
the problem, and meticulously collect and analyse data. In conducting any
research it is crucial to choose the right method and design for a specific
researchable problem.

3. The following factors are common to all good pieces of research:
 It is based on empirical data.
 It involves precise observations and measurements.
 It is aimed at developing theories, principles and generalizations.
 The systematic and logical procedures are involved.
 It is replicable.
 The findings of the research need to be reported.

4. The objective of any research is to find answers to questions through the application
of scientific procedures. The main aim of any research is exploring the hidden or
undiscovered truth.

5. Quantitative approach and qualitative approach are the two basic approaches to
research. These two paradigms are based on two different and competing ways
of understanding the world. These competing ways of comprehending the world
are reflected in the way the research data is collected (for example, words versus
numbers), and the perspective of the researcher (perspective versus objective).

6. Research methods refer to all the methods the researchers use while studying the
research problems and while conducting research operations.

Research methodology is the procedure that helps to systematically proceed in
steps to solve a research problem. Research methodology is a broader concept
that includes not the research methods; but also the logic behind the research
methods in the context of a particular research study; and it explains the reasons
for using particular research methods and statistical techniques. Research
mythology also defines how the data should be evaluated to get the appropriate
results.

7. The following are all four Ps of marketing:
 Product Research: It would include new product research; product testing

and development; product differentiation and positioning; testing and
evaluating new products and packaging research; brand research—including
equity to tracks and imaging studies.

 Pricing Research: It includes price determination research; evaluating
customer value; competitor pricing strategies; alternative pricing models
and implications.

 Promotional Research: It includes everything from designing of the
communication mix to design of advertisements, copy testing, measuring
the impact of alternative media vehicles, impact of competitors’ strategy.
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 Place Research: It includes locational analysis, design and planning of
distribution channels and measuring the effectiveness of the distribution
network.

8. The decision areas in which research studies are carried out are as follows:
 Operation planning which includes product/service design and development;

resource allocation and capacity planning.
 Demand forecasting and decision analysis.
 Process planning which includes production scheduling and material

requirement management; work design planning and monitoring.
 Project management and maintenance management studies.
 Logistics and supply chain, and inventory management analysis.
 Quality estimation and assurance studies which includes Total Quality

Management (TQM) and quality certification analysis.

9. Descriptive research is a type of research which includes different kinds of fact
finding inquiries and surveys. The main objective of this research is describing the
state of conditions as it exits at the present moment. The methods used in descriptive
research include all kinds of survey, comparative and correlation methods.
Descriptive research attempts to determine, describe or identify what is. The
descriptive research uses description, classification, measurement and comparison
to describe what phenomena are.

10. In analytical research, the researcher uses the information and facts already
available, and analyses them to make a critical evaluation. Analytical research
attempts to establish why it is that way or how it came to be. The analytical
research usually concerns itself with cause effect relationships.

11. Fundamental research focuses on finding generalizations and formulating theories.
It is the research done for knowledge enhancement; the research which does not
have immediate commercial potential; and the research which is done for human
welfare, animal welfare and plant kingdom welfare.

12. In social sciences, quantitative research is the systematic empirical investigation
of quantitative properties and phenomena and their relationships. The process
of measurement is vital to quantitative research since it establishes fundamental
connection between empirical observation and mathematical expression of
quantitative relationships. In quantitative research, statistics is the most widely
used branch of mathematics. Statistical methods are used extensively for social,
economic and commercial research. Quantitative research using statistical methods
begins with the collection of data, based on the hypothesis or theory.

13. Conceptual research is the specific type of research that is associated with some
abstract idea(s) or theory. It is generally used by philosophers and thinkers to
develop new concepts or to reinterpret existing ones. In a conceptual research, a
concept is chosen for examination, and the research involves quantifying and
tallying its presence.

14. Empirical research is a type of research which relies only on real experiences
and observations. It is data based research and its conclusions can be verified by
observations or experiments. It is also called experimental type of research. In
empirical research, all facts are obtained at first hand, at their source, and at
times by stimulating the production of desired information.



Self-Instructional
28 Material

Introduction to Research

NOTES

15. Social research is basically the research that is conducted by social scientists in
order to analyse a vast breadth of social phenomena. The methods used in social
research find their roots in classical sociology and statistics. Social research methods
may be divided into two broad divisions. These are: qualitative and quantitative
methods.

16. Social research possesses certain unique characteristics which are as follows:
 It is directed towards finding solutions for social problems.
 It emphasizes the development of generalizations, theories and principles

that help in predicting future occurrences.
 It is primarily based on empirical/observable experience.
 It requires meticulous observation.
 Though it may appear to be unsystematic, social research most often

involves carefully designed procedure.
 It requires an expert researcher who is already acquainted with the previous

nuances of the problem.
 It is characterized by patient and unhurried activity.

17. In order to conduct a social research and examine the social life of human
beings, social scientists use different methods. Quantitative and qualitative are
the two methods of research that are generally used by social scientists to conduct
a research. In quantitative method, numerical data is collected and then analysed
in order to measure the social phenomena. Qualitative method is basically the
study of data such as words, pictures and objects. However, the data collected
with the help of this method is not very effective and cannot be generalized
very easily.

18. The relationship between researchers and government analysts is very much
essential in order to find out high-quality research data.

19. Business research is a systematic inquiry that provides information to guide
managerial decisions. To be more specific, business research is a process of
analysing, planning, acquiring and disseminating relevant information, data
and insights to the decision-makers in such a way that the organization mobilizes
appropriate actions to maximize business performance. The aim of business
research is to conduct an inquiry into a managerial dilemma, an opportunity or
a problem that requires management decision.

20. A good researcher should have the following qualities:
 Understanding of scientific methods.
 High level of creative thinking and self motivation.
 Sincerity, honesty, self discipline and a high level of maturity.
 Excellent communication skills, both written as well as oral.
 Good understanding of the research process and design.
 Good understanding of sample design.
 Familiarity with the concept of measurement and tools for measurement.
 Knowledge of qualitative and quantitative data analysis techniques.
 Good reading habits.
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1.10 QUESTIONS AND EXERCISES

Short-Answer Questions

1. Define the term research.

2. What are the objectives of any research?

3. List some characteristics of research.

4. What is the significance of research in Social Sciences and business?

5. List the decision areas where research studies are carried out.

6. Define the terms empiricism and exposition.

7. Define the term motivational research.

8. What are the different types of research?

9. What is the significance of social research?

10. How applied research helps in social sciences and business?

11. In what ways does research help in business decision-making?

12. Who is a good researcher?

Long-Answer Questions

1. Give the objectives and significance of research. Also explain the significance
of research in business decisions.

2. Explain the various approaches of research.

3. Explain the difference between research methods and research methodology
with the help of examples.

4. Discuss the significance of the term ‘statement of research problem’.
5. Write a detailed note on the research process.

6. Write a comparative note on the various types of research.

7. Differentiate the following terms with the help of examples:
(a) Descriptive Research versus Analytical Research
(b) Basic Research versus Applied Research
(c) Quantitative Research versus Qualitative Research
(d) Conceptual Research versus Empirical Research

8. Discuss the significance and application areas of social research.

9. Discuss the various application areas of research.

10. Discuss the role of applied research in social science and business.

11. Explain the significance of research in business decision-making.

12. Discuss the qualities of a good researcher.
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UNIT 2 DIMENSIONS OF RESEARCH IN
LANGUAGE AND LITERATURE
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2.6 Key Terms
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2.8 Questions and Exercises
2.9 Further Reading

2.0 INTRODUCTION

In this unit, you will learn about the dimensions of research in language and literature.
Researches in education are conducted for fulfilling the various purposes, such as
solving the immediate local problems in education, ascertain principles and develop
procedures for use in the field of education, determining the extent we should go to
for educating children and adults. Research is a systematic process for developing a
theory by applying scientific methods. It is an impartial, objective, empirical and
logical analysis and recording of controlled observation that will finally lead to the
development of a theory, principles, laws, etc., and will help us to predict about the
phenomenon in future. You will also learn about the research process in education.
Accomplishing or conducting any educational research is based on exploration,
description, explanation or prediction of educational phenomenon using systematic
data collection and analysis procedures. Finally, you will learn about the review of
related literature. Review of the related literature; besides, allowing the researcher to
acquaint himself/herself with current knowledge in the field or area in which he/she is
going to conduct his/her research.

2.1 UNIT OBJECTIVES

After going through this unit, you will be able to:

 Discuss the nature and scope of educational research

 Elaborate the objectives, the characteristics and types of educational research
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 Identify the purpose, process and scope of educational research

 Explain the significance of research process in education

 Formulate a research problem

 Know about the variables used in a research process

 Discuss the specific purposes served by the review of related literature

 Describe the procedure the researcher should adopt in organizing the related
literature in a systematic manner

2.2 EDUCATIONAL RESEARCH

Educational research refers to a systematic attempt to gain a better understanding of
educational process, generally for the purpose of improving its efficiency. It is actually
an application of scientific method to study educational problems. The main concerns
of educational researches are to understand, explain, predict and control human
behaviour in individuals and social situations so that events or situations can be further
improved.

2.2.1 Purpose of Educational Research

Researches in education are conducted for fulfilling the following purposes:

(i) To solve the immediate local problems in education.

(ii) To ascertain principles and develop procedures for use in the field of education.

(iii) To determine the extent we should go to for educating children and adults.

(iv) To answer the questions related to education through reflective thinking, to
determine what should be done in the future on the basis of what is as present,
and what was in the past.

(v) To discover new applications of principles and laws in the field of education.

2.2.2 Need and Importance of Research in Education

Research in education is needed because of the following reasons:

(i) Education has direct links with history, philosophy, sociology, psychology and
economics. It is through an intensive process of scientific enquiry about the
philosophical, sociological psychological, economic impact on various aspects
of education that scientific theories can be established.

(ii) Education is considered to be both science and arts. So, there is a need to add
scientific knowledge to it for enrichment and improvement. This helps in
adjusting educational programmes according to the situation. Research aids in
giving suggestions on what to do and what not to do.

(iii) Introduction of democratic principles into the field of education has given rise
to numerous problems like the problem of individual differences, expansion of
relations, discipline, etc. The solution to these problems needs systematic
research and experimentation so that defects of traditional methods may be
avoided.

(iv) Meaning and application of many concepts of education have changed today.
So the limits of educational research have to be extended from the formal and
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conventional modes of education to the non-formal and innovative system based
on ecological and cybernetic models.

(v) The 21st century has seen many new changes taking place in the field of
knowledge due to scientific and technological development. Education has to
play a convincing role here too so that we can accept these changes with pleasure
and adapt to them. Educational research will help us in this regard to construct
curriculums, to prepare new textbooks and to adopt new methods of teaching.

2.2.3 Steps in Educational Research

The following steps are followed for all educational research:

(i) Identification and Definition of the Problem: The problem to be researched
is selected either by surveying material available on the topic or through
experience when the researcher comes across a problem in an actual situation.
This problem is actually a question that can be answered using scientific enquiry
and procedure. After studying various concepts, the problem is defined in definite
and clear terms so that it becomes clears what data or evidence will be required
to solve this issue.

(ii) Formulating the Research Problem: The two types of research problems
are those that relate to states of nature, and those that study relationships between
variables. At the start, the researcher must identify the problem he/she will
focus on, i.e., he/she must decide the area of interest, or specific characteristic
of a subject that he/she would be probing. At the outset, the problem can be
generalized and then the ambiguities, if any, can be resolved. Thereafter, the
workability of an identified solution needs to be taken into account before a
working formulation of the problem can be finalized. As is apparent from this,
the starting point of any scientific enquiry process is to formulate the general
topic into a specific research problem.

There are two logical steps involved in the process of formulating the research
problem, viz., understanding the issue comprehensively, and rephrasing it into
relevant terms to prepare for the subsequent analysis. One of the effective
methods that may be used to understand the problem is to discuss it with
colleagues, associates or experts on the matter. In an academic environment,
the researcher can approach a guide or colleague who has successfully conducted
several research studies. Often, the guide will summarize the issue generally
and then leave it to the researcher to fine tune and rephrase the problem into
operational terms. On the other hand, in private businesses or public/government
institutions, the problem may be put forward by administrative agencies with
whom the researcher can discuss the origins of the problem and also take on
board the issues that need to be considered while determining possible solutions.

The researcher must simultaneously study relevant literature so that he/she
gets acquainted with the problem. In this matter, he/she can review two broad
types of literature—conceptual literature covering the relevant concepts and
theories, and empirical literature where the subject matter comprises similar
studies undertaken earlier. The purpose of this review is to obtain information
regarding the data and other materials that are available and will enable the
researcher to set out his/her  research problem meaningfully. Subsequently, the
researcher will rephrase the problem in as specific terms as possible. This
activity—formulating or defining a research problem—is one of the most
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important steps in the entire research process. By defining the problem clearly,
it will be possible to distinguish relevant data from irrelevant data. There,
however, needs to be focus on determining the objectivity and validity of the
background data.

Professor W.A. Neiswanger correctly states that the statement of the objective
is of basic importance because it determines the data which are to be collected,
the characteristics of the data which are relevant, relations which are to be
explored, the choice of techniques to be used in these explorations and the
form of the final report. If the researcher identifies certain pertinent terms, he/
she should clearly define these while formulating the problem. We note that the
final formulation of a problem is often done in several steps; wherein a number
of interim formulations are arrived such that each one is more specific, analytical
and realistic than the preceding one.

(iii) Development of Working Hypotheses: After concluding a comprehensive
study of the available literature, the researcher should state the working
hypothesis or hypotheses clearly. A working hypothesis is an assumption which
is made in order to establish and test its logical or empirical consequences. The
development of appropriate research hypotheses is particularly important as
these hypotheses provide the focal point and a direction for the research activity.
They also have a bearing on which tests are to be conducted to analyse the data
and, indirectly, on the quality of data which is to be used for the analysis. The
hypotheses must be specific to the piece of research which is to be tested. A
hypothesis provides guidance to the researcher by ring-fencing, or clearly
identifying, the area of research and thereby ensuring that he/she remains on
the right track. It sharpens his/her focus onto the key aspects problem. The
hypothesis also determines the type of data required and the methods which
are to be followed for the data analysis. The following approach can be useful
for developing working hypotheses:
 Discussing the problem with colleagues, associates and experts in order to

understand its origin as well as the key objectives in seeking a solution.
 Examining the data and other available information, in order to identify

trends, peculiarities and other nuances.
 Reviewing studies that have been conducted on similar problems.
 Personally conducting exploratory investigation, such as field surveys, or

sample surveys with interested parties so as to obtain insight into the practical
side of the problem.

Hence, good working hypotheses can be developed through forward thinking,
discussions with colleagues or experts, and a study of the available information
(including data as well as similar studies). Working hypotheses are effective
when they are precisely and clearly defined. It should be noted that there are
occasions where the nature of the problem is such that working hypotheses are
not required. This could be in the case of exploratory or formative researches,
i.e., which do not seek to test the hypothesis. As a general practice, however,
specification of working hypotheses is a basic step in the research process.

(iv) Clarification of Research Procedure: The procedure and method of research
are clarified here. This refers to the general strategy to be followed for collecting
and analysing data. The research method depends on the nature of the problem
under study and the type of data required.
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(v) Collection of Data: The method or technique to be used for collecting data is
specified at this stage. First, the sample is chosen and then research tools, such
as questionnaires, tests, interviews, etc., are used on the sample.

(vi) Analysis and Interpretation of Data: In this step, data are first arranged in
systematic form, and then they are analysed and interpreted in the context of
the hypothesis. Appropriate quantitative as well as qualitative techniques are
used for processing the data. This step helps in testing the hypothesis.

(vii) Drawing Conclusions and Development of Theory and Principles: This is
the final step where conclusions are drawn on the basis of results and laws or
principles (generalizations) are developed for general use.

(viii) Preparation of the Report or the Thesis: Finally, the researcher prepares a
report of his/her work. This report must be written very diligently, keeping
certain guidelines in mind. The layout should have the following format:

(a) The preliminary pages or introduction
(b) The main body of text
(c) The conclusion

The preliminary pages of the report should comprise its title and the date,
followed by acknowledgements and the foreword. This should be followed by
the contents and then the lists of tables, graphs and charts that are present in the
report. The main text of the report should carry the following:

(a) Introduction: The introduction should clearly mention the objective of
the research and explain the methodology that has been employed in the
report. It should also touch upon the scope of the study and its limitations,
if any.

(b) Summary of Findings: Following the introduction, the report should
state the findings and recommendations in simple language. If there are
many findings, they should just be summarized here.

(c) Main Report: The main body of the report should be arranged logically
and should comprise clearly distinguished sections.

(d) Conclusion: At the end of the main text of the report, the researcher
should again summarize the key findings. This should be done clearly
and precisely in the manner of final summing up.

The appendices must be provided at the end of the report and should enlist all
technical data. Also, the bibliography listing all the books, journals, reports,
etc., that have been consulted, should be provided at the end of the report.
Finally, the report must provide an index, particularly in the case of a published
research report.

2.2.4 Scope of Educational Research

The field of educational research can be classified into the following categories:

(i) Educational Psychology: Researchers in this field help the teacher to
understand the child in the classroom in order to improve the teaching–learning
process. This research provides the following information:
 Relative effectiveness of socio-cultural forces on the development of

children.

 Usefulness of learning theories in various educational settings.

 Relative effectiveness of various learning theories via field experiments.
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 Identification of factors conducive to learning.

 Role of physical/intellectual inefficiencies and defects in learning.

 Understanding the personality of children in the class.

 Effects of parental and teacher’s attitude toward children on learning.
 Understanding the problems of physically and socially handicapped children

in the school system.

 Role of teachers and textbooks in removing delinquency in adults.

(ii) Philosophy of Education: Research in this field can provide us the following
information:
 Role of logic in various areas of education from concept information to

theory development.
 Role of knowledge, beliefs and values in developing educational theories.
 Role of ideologies and religion for improving educational practices.
 Development of a practical philosophy in the Indian context.
 Discovering new implications of ancient Indian philosophies in the present

scenario.
 Determining the contributions of various Indian philosophers and their

implications at present.
 Reorganization of the social structure and educational system in India.

(iii) Sociology of Education: Various dimensions of research in this field are given
below:
 Effects of changes in the demographic structure on education.
 Effects of the New Education Policy (1986, 1992) on expansion of education

and employment.
 Role of educational institutions in bringing about social change and vice

versa.
 Role of social and cultural factors in bringing about social and educational

equity.
 Role of teachers as agents of social change, modernization and social equity.
 Education in disadvantaged sections of the society.
 Minorities and their problems.
 Reservation policy and its impact on the social system.

(iv) Educational Management and Administration: Research in this field can
help us understand the following aspects:
 Problems of educational administration in India and its impact on

performance of students.
 Impact of educational planning and legislations on performance of students.
 Development of management theories and their implications on educational

institutions.
 Role of teachers and principal in enhancing the performance of students.
 Impact of recruitment policies on output.
 Supervision and performance.
 Contribution of NGOs to education.
 Effects of liberalization and privatization of higher education in India.
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(v) Comparative Education: Research in this field helps us understand the
following aspects of education:
 Administrative and educational policies of different countries and their

impact on society as a whole.
 Impact of various systems of education in the world on each other.
 Comparison of educational progress in various countries of the world.
 Impact of economic progress on education.
 Allocation of budget on education in different countries and its impact on

educational progress.

(vi) Curriculum Development: Nature and scope of research in this field can be
understood by the following topics:
 Structure of the curriculum in India from the primary to higher level.
 Analysis of psychological demands of learners at different stages of

education.
 Analysis and organization of curriculum in various subjects.
 Curriculum in relation to needs of the learner and the society.
 Analysis of textbooks at different stages of learning.
 Modernization of curriculum in relation to changing needs.
 Inculcation of national values through curriculum development.

(vii) Guidance and Counselling: Research in this field helps us to understand the
following aspects of education:
 Role of the family and neighbourhood in teaching children to adjust to society.
 Construction of tools for diagnosing adjustment problems of students.
 Methodology of vocational guidance for children belonging to different strata

of society.
 Identification of factors contributive to success in the life of students.
 Adaptation of foreign tests and inventories to Indian situations.

(viii) Educational Technology: Research in this field contributes in the:
 Development of new teaching strategies by action researches.
 Role of technology in teaching-learning process.
 Application of psychology in solving teaching problems.
 Application of technological equipment and laws in education.
 Development of new audio-visual aids.

(ix) Problems of Indian Education: This research covers:
 Pre-primary education
 Primary education
 Secondary education
 Higher education
 Vocational and technical education
 Non-formal education
 Distance education
 Recommendations of commissions and committees on education
 Continuous and comprehensive evaluation
 Value education



Self-Instructional
38 Material

Dimensions of Research
in Language
and Literature

NOTES

 Women’s education
 Inclusive education
 Teacher education

(x) Inclusive Education: Physical handicaps can be genetic or acquired. From
diagnosis to their rehabilitation, we come across a number of problems that are
to be investigated scientifically to arrive at a definite solution.

2.2.5 Principles of Educational Research

Research is a systematic process for developing a theory by applying scientific methods.
It is an impartial, objective, empirical and logical analysis and recording of controlled
observation that will finally lead to the development of a theory, principles, laws, etc.,
and will help us to predict about the phenomenon in future.

A research is said to begin with a question or a problem. The purpose of a research is
to find out solutions through the application of systematic and scientific methods.
Thus, research is a systematic approach to a purposeful investigation. Several authors
and management gurus have defined research in different ways. Some of the proposed
definitions of research are as follows:

 Redman and Mory have defined research as a systematized effort to gain new
knowledge.

 In the words of the renowned researcher Clifford Woody, research comprises
defining and redefining problems, formulating hypothesis or suggested solutions,
collecting, organizing and evaluating data, making deductions and reaching
conclusions, and carefully testing the conclusions to determine whether they fit
the formulating hypothesis or not.

 D. Slesinger and M. Stephenson in the Encyclopaedia of Social Sciences define
research as manipulation of things, concepts or symbols for the purpose of
generalizing to extend, correct or verify knowledge, whether that knowledge
aids in construction of theory or in practice of an art.

The main aim of research is to uncover answers to questions by applying scientific
procedures. Research aims to discover hidden truths. While each research initiative
has a particular purpose, the objectives of research can be broadly characterized as
follows:

(i) Exploratory/Formulative Research: It attempts to get familiar with a concept
or to develop new insights into it.

(ii) Descriptive Research: It seeks to accurately portray the key characteristics of
an individual, a situation or a group.

(iii) Diagnostic Research: It establishes the frequency with which an event occurs,
or the frequency with which it is associated with something else.

(iv) Hypothesis-Testing Research: This type of research tests the hypotheses of a
causal relationship between variables.

2.2.6 Characteristics of Good Research

The process of research helps increase the creative ability of a decision-maker. The
various characteristics of research are as follows:

 Interdisciplinary Team Approach: This approach is based on the principle
of using expertise and experience of different personnel working in different
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disciplines within an organization. An individual cannot be an expert in all the
areas of operation. So, researchers take help from other experts, who are
specialists in their respective fields. Under interdisciplinary team approach, an
expert may use old solutions, which were used in the past as research material
for finding the most appropriate solution to a problem.

 Methodological Process: The researcher uses scientific methods and
techniques to provide optimum solution to problems. The scientific methods
include observing and defining a problem and formulating hypothesis related
to the results of the scientific methods and techniques. If the hypothesis is
accepted, its results should be executed in an organization; but if the hypothesis
is not accepted, another hypothesis is formulated.

 Objectivistic Approach: The aim of an organization is to have optimal solutions
to various problems. It is essential to measure the desirability of a solution for
achieving the organizational objective. This measured desirability helps in
comparing the alternative courses of action with respect to their outcomes.

 Economical in Nature: In an uncertain and complex situation, research helps
in reducing the costs of inventory, thereby improving profits. For example, in
inventory control, research can provide scientific rules for reducing acquisition
costs and inventory-carrying costs.

The qualities of good research are as follows:

(i) Good Research is Systematic: This means that the research lays out clear
steps in a specified sequence in compliance with well defined rules. Being
systematic does not mean that the research cannot be based on creative thinking.
On the other hand, it dramatically reduces guesswork-based and intuitive
conclusions.

(ii) Good Research is Logical: This implies that the use of sound logic provides
a foundation for reasoning, induction and deduction, which are of great
significance for carrying out high quality research. Induction entails reasoning
from a part to the whole, while deduction is the process of reasoning, wherein
a premise is driven to a conclusion which is based on that very premise. In fact,
logical reasoning leads to more meaningful research and better eventual decision-
making.

(iii) Good Research is Empirical: This means that research is related to one or
several aspects of a real situation and uses concrete data which provides a
basis for external validity to the research results.

(iv) Good Research is Replicable: Good research allows for research results to
be verified by replicating the study, thereby building a sound basis for decisions.

Further, Best and Kahn (1992) have summarized the main characteristics of research
as follows:

 Research seeks to find the solution to a problem. In this objective, it could
answer a question or even determine the relationship between several variables.

 Research creates generalizations, principles and theories that enable the
prediction or anticipation of future occurrences. Research studies specific
objects, groups or situations and then applies these characteristics observed to
a larger population than the sample observed. Research goes far beyond simply
retrieving or gathering information. There are many schools where the research
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teams gather and tabulate statistical information. This information can be used
for decision-making, but it is not necessary to do so.

 Research is based on observations or empirical evidence. There are many
questions which are interesting or relevant but, since they cannot be observed,
do not become research procedures. Research does not accept revelation or
dogma as a basis for establishing knowledge. Research only accepts that which
can be verified by observation.

 Research requires accuracy of observation and description. A researcher relies
on quantitative or numerical measuring devices which are accepted as precise
means of description. He/She identifies or creates appropriate data gathering
instruments or procedures and employs effective mechanical, electronic, or
psychometric techniques to improve human observation, recording, computation
and analysis of data.

 Research entails obtaining new data from first-hand sources, or uses existing
data towards a new purpose. Teachers often make their students undertake a
project which requires them to write a paper detailing the life of a prominent
person. The students go about this project by reading encyclopedias, books, or
periodicals and summarize the information in writing. This is not research, the
information is not new. Simply rewriting or representing what is already known
may be a valuable learning experience, but it is not research. It does not provide
any new information.

 Research may sometimes appear to be random or unsystematic, however it is
actually always based on carefully designed procedures, and by applying
rigorous analysis. Although researchers may sometimes employ trial and error
methodologies, research is not a blind, random investigation—where the
researcher is just experimenting to see what happens.

 A good researcher requires significant expertise. He/She is already aware of
what is known about the problem including the investigations carried out by
others. The researcher has familiarized himself/herself with the related literature
and also fully grasps the terminology, concepts and technical skills necessary
to thoroughly assess the data that he/she has gathered.

 The researcher must apply objectivity and logic and must also remove all his/
her personal biases. He/She must employ all possible tests in order to
comprehensively validate the procedure followed, the data sourced, and the
results or conclusions that have been arrived at. The researcher should not
make any effort to be additionally persuasive in order to prove an emotionally
held conviction of his/her. His/Her focus must be on testing, and not on proving
the hypothesis. Total objectivity is just as rare as absolute righteousness, and
therefore the researcher must not allow bias or emotion to affect his/her analysis.

 Research involves the quest for answers to unsolved problems. Pushing back
the frontiers of ignorance is its goal, and originality is frequently the quality of
a good research project. However, previous important studies are deliberately
repeated, using identical or similar procedures, with different subjects, different
settings, and at different times. This process is replication, a fusion of the words
repetition and duplication. Replication is always desirable to confirm or to raise
questions about the conclusions of a previous study.



Self-Instructional
Material 41

Dimensions of Research
in Language

and Literature

NOTES

 Research must be carried out patiently and not in a rushed manner. Its outcomes
and results are mundane rather than spectacular, and the research team must
be prepared to face disappointment in the pursuit of answers to hitherto
unanswered questions.

 The process and outcomes of research are meticulously recorded. Every key
term is defined, restrictive factors are acknowledged, procedures are carefully
described, all references are recorded, results are objectively documented, and
the final outcomes are presented with caution and restraint. The final research
reports and supporting data are made available for associates and other scholars
to study, analyse, evaluate and even replicate.

2.2.7 Research Approaches

Almost all types of research primarily follow the two basic approaches depending on
the need of quality and the amount of data available. These two approaches are:
(a) Quantitative Approach and (b) Qualitative Approach.

(a) Quantitative Approach

This approach involves creation of data in quantitative terms. It can be further classified
into the following approaches:

 Inferential Approach: It is used to form a database to infer features or
relationships of population. This usually means survey research in which a
model of population is studied.

 Experimental Approach: This approach attempts to establish a cause–effect
relationship among the groups of subjects that make up the research study. It is
characterized by a greater control over the research environment where some
variables are operated to scrutinize their effect on other variables.

 Simulation Approach: This entails the creation of an artificial environment
within which relevant information and data can be produced. It is useful in
building models for understanding future conditions.

(b) Qualitative Approach

This approach is concerned with the subjective assessment of human attitude, opinions
and behaviour. It generates results either in non-quantitative form or in non-numerical
data. This technique focuses on group interviews and in-depth interviews in its
approach. It can be further classified into the following approaches:

 Ethnographic Approach: This is concerned with studying an entire culture.
The researcher studies an integral cultural group in a natural setting over a
specific period of time. By a cultural group, we mean any group of individuals,
who share a common social identity, location or any other characteristics of
interest. For example, an ethnographic study of hurricane victims in crisis, a
group of children in kindergarten, or a cultural group in tribal India.

 Phenomenological Approach: This focuses on the subjective experiences of
people over a long period of time. It aims at understanding the ‘lived experience’
of the individuals being studied.

 Field Research: This is a broad approach to qualitative research that facilitates
collection of data. The basic idea involved in this research is that the researcher
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goes into the field to observe the phenomenon in its natural state. He/She takes
extensive field notes, which are then coded and analysed in various ways.

2.3 RESEARCH PROCESS IN EDUCATION

Educational research or research in education refers to a range of methods which helps
individuals to evaluate different aspects of education. Educational researchers have
accredited that the educational research must be performed in a rigorous and systematic
way.

As per Creswell (2002), “Educational research is a cyclical process of steps
that typically begins with identifying a research problem or issue of study. It then
involves reviewing the literature, specifying a purpose for the study, collecting and
analysing data, and forming an interpretation of information. This process culminates
in a report, disseminated to audiences such that it is evaluated and used in the
educational community.”

2.3.1 General Steps

Accomplishing or conducting any educational research is based on exploration, description,
explanation or prediction of educational phenomenon using systematic data collection
and analysis procedures. All the educational research methodology follows a planning,
data collection and analysis, and report writing process and consists of the following nine
significant steps:

Planning: The planning process includes the following five steps, Steps 1 to 5.

Step 1: Identify the Problem or Topic: The review literature facilitates to achieve an
understanding of the present state of knowledge pertaining to the research design.  It
helps in recognizing if the research problem or topic has already been investigated
and if a revision or replication is required, how to design the research process and
what data collection methods to be used.  

Step 2: Review Prior Research: Researchers use the literature review to identify
the underlying principle required for the research process. Specifically, literature review
can be utilized at the beginning of the research process to elucidate about the topic of
research and to provide a rationale for the research process that one has planned. In
addition, the literature review can also be used to facilitate the research design by
providing assistance regarding appropriate sample size or identifying proper data
collection methods or mechanisms that can be used in the research process.

Step 3: Determine the Purpose, Research Questions or Hypotheses: Determining
the purpose of research helps in recognizing and determining how the research should
be accomplished or conducted, what research design should be used, and what the
research question(s) or hypothesis(es) should be formulated for the research study.
Four significant and universally used purposes to conduct any educational research
are to explore, describe, predict or explain.   

Step 4: Consider Research Inferences: Inferences are the realistic methods that
may affect the conducted research for education field. These include the underlying
goals and principles formulated for research process and the significance of research
study.  Inferences can be further linked to the research problem or topic, research
purpose and research question(s) or hypothesis(es).
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Step 5: Construct a Research Proposal: Typically, the research proposal refers to a
detailed description as how the research study will be conducted. It includes the title
of research and the researchers employed in the research study, statement of the
research problem and research purpose, review of relevant literature, research
question(s) or hypothesis(es), what information or variables are to be collected, the
participants of the research study and possible benefits or risks of research under
study, the design and procedure for collecting data, what data collection method(s)
will be used, and how the collected data will be analysed.

Data Collection: The data collection process includes the following step, Step 6.

Step 6: Collect Data: Data collection process focuses on information accomplishment
which in turn will answer the research questions and will also support the research
hypotheses. Data collection process illustrates what variables will be investigated
during the research process, the unit of analysis or participants of the research study
(such as, population and sample), participant or subject safeguards, procedures used
to select participants, the methods and procedures used for data collection, and any
reliability or validity of collection methods.

Report Writing Process: The report writing process includes the following three
steps, Steps 7 to 9.

Step 7: Analyse Data: Data or statistical analysis depends on the type of data collected,
i.e., whether the collected is quantitative data, qualitative data, or both. For quantitative
data analysis, there are a range of statistical analysis tools that can be used to categorize
statistical relationships between variables.  For qualitative data analysis, the data
analysis methods usually involve holistically recognizing patterns, categories and
themes. 

Step 8: Determine Research Findings: The research findings can be determined by
analysing the data that is collected for the research. From quantitative data, the statistical
information and general findings can be determined.  From qualitative data, the primary
details and specific findings can be determined.   

Step 9: Report Conclusions, Implications and Limitations: Conclusions are
statements that can be used to interpret and evaluate the results established from the
research study.  Ensure that the result interpretation must relate to the hypotheses or
research questions of the study. 

2.3.2 Objectives of Research Process

Research objectives can be defined as the systematic method of collecting data from
selected sample or on the phenomenon under study and analysing the information in
order to achieve the end result and to check the validity of the hypothesis that was
formulated before the research was started. The research objectives are defined on
the basis of either general or specific goals and by formulating the research hypothesis.

The following are some significant characteristics that provide quality in research
process:

 Firmness of research process.

 Trustworthiness of research process.

 Reliability/Validity of research process.
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 Usefulness of research process, i.e., implications of research methodology.
for policy making and practice in educational research.

 Originality of research process.

Probable Aims and Objectives of Research Process

The following are the probable aims and objectives of a research process:

 Identify research aims/questions of the research problem, i.e., questions to answer
- what, when, where and who.

 Categorize nature/type of the research problem, i.e., scholarly review, empirical
work, new or secondary analysis.

 Recognize ontological position, epistemological and methodological assumptions
of the research problem.

 Explain the research problem, i.e., why did it happen.

 Declare prediction of the research problem, i.e., what is to be expected.

 Understand the research problem, i.e., how is it clutched with human experience.

 Interpret the research problem, i.e., analyse the aim of research.

 Identify location of the research area, date of research, sample selection and
methods used in the research.

 Support the conclusions appropriately by evidence.

 Recommendation, i.e., proposal to the research problem to explain how ought it
be.

 Change and emancipation, i.e., how can it be transformed for the enhancement.

 Critique and disruption, i.e., defining that what are the limitations and hidden
assumptions and how can these assumptions be challenged/interrupted.

2.3.3 Formulation of Research Problem

A ‘Research Problem’ is considered as the initial step and the most significant prerequisite
in the research process. It provides the groundwork or foundation of a research study
because if the research problem is well prepared then the anticipated fine research
study will pursue. To solve a research problem, it is required to identify what the problem
is. Basically, you have to identify the type of problem and then decide what must be done
to achieve desired result.

Typically, identifying a research problem and the methodology adopted to formulate
it will determine approximately every step of research that is required in the research
study.

Formulation of the research problem is considered as the input into the research
study while the output is referred as the quality of the contents of the research report.

The following are some significant steps that formulate a ‘Research Problem’
in education:

1. Identify a wide area of significance for the academic/professional field of
research.

2. Analyse the wide area into sub-areas logically or by having discussion with
other research colleagues, if any.



Self-Instructional
Material 45

Dimensions of Research
in Language

and Literature

NOTES

3. Select the sub-area where the research study is to be conducted following the
process of elimination of other sub-areas.

4. Reverse the research questions that are to be answered through the research
study. This also helps in the formulation of the hypothesis based on the
research objectives.

5. Evaluate all the formulated objectives to establish the feasibility of
accomplishing them precisely considering the time factor and other problem
factors, such as economic factor and human resource expertise.

2.3.4 Variables in Research Problem

An important step in designing all quantitative research projects is defining or
identifying the variables that will be manipulated, measured, described, or controlled.
A variable is a label or name that represents a concept or characteristic that varies
(e.g., gender, weight, achievement, attitudes toward inclusion, etc.).

Conceptual and Operational Definitions of Variables

Conceptual (i.e., constitutive) definition uses words or concepts to define a variable,
i.e., Achievement: What one has learned from formal instruction and Aptitude: One’s
capability for performing a particular task or skill.

Operational definition is an indication of the meaning of a variable through the
specification of the manner by which it is measured, categorized, or controlled, for
example, Weschler IQ score, Income levels below and above $45,000 per year and
Use of holistic or phonetic language instruction.

Types of Variables

Three variable labels defined by the context within which the variable is discussed
are:

 Independent and Dependent Variables

 Extraneous and Confounding Variables

 Continuous and Categorical Variables

Independent and Dependent (i.e., Cause and Effect)

‘Independent’ variables act as the ‘cause’ in that they precede influence, and predict the
dependent variable whereas ‘Dependent’ variables act as the ‘effect’ in that they change
as a result of being influenced by an independent variable. For example:

 The effect of two instructional approaches (independent variable) on student
achievement (dependent variable).

 The use of SAT (Scholastic Aptitude Assessment Test) scores (independent
variable) to predict freshman grade point averages (dependent variable).

Some situations do not lend themselves to the use of the terms independent or
dependent because it is difficult to discuss them in causal terms. For instance, the
relationship between attitude and achievement, that is, do positive attitudes cause
high achievement or does high achievement cause positive attitudes?

The relationship between creativity and critical thinking, that is, do high levels
of creativity cause higher levels of critical thinking or do higher levels of critical
thinking cause greater creativity?
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Extraneous and Confounding Variables

Extraneous variables are those that affect the dependent variable but are not controlled
adequately by the researcher.

 Not controlling for the socio-economic status of students involved in a study of
the effects of instructional technologies.

 Not controlling for the key-boarding skills of students in a study of computer-
assisted instruction.

Confounding variables are those that vary systematically with the independent variable
and exert influence on the dependent variable.

 Not using counselors with similar levels of experience in a study comparing
the effectiveness of two counseling approaches.

 Not using the same test to measure the effectiveness of two instructional
approaches.

Continuous and Categorical

Continuous variables are measured on a scale that theoretically can take on an infinite
number of values. For example:

 Test scores range from a low of 0 to a high of 100.

 Attitude scales that range from very negative at 0 to very positive at 5.

 Students’ ages.
Categorical variables are measured and assigned to groups on the basis of specific
characteristics. For example:

 Gender: Gender has two levels - male and female.

 Grade level: K-12.

 Socio-Economic Status: Socio-economic status has three levels - low, middle, and
high.

Here, the term level is used to discuss the groups or categories.

Continuous variables can be converted to categorical variables, but categorical
variables cannot be converted to continuous variables. For instance, IQ is a continuous
variable, but the researcher can choose to group students into three levels based on
IQ scores - low is below a score of 84, middle is between 85 and 115 and high is
above 116. Test scores are continuous, but teachers typically assign letter grades on a
ten point scale, i.e., at or below 59 is an F, 60 to 69 is a D, 70 to 79 is a C, 80-89 is a B,
and 90 to 100 is an A.

2.4 REVIEW OF RELATED LITERATURE

Review of the related literature; besides, allowing the researcher to acquaint himself/
herself with current knowledge in the field or area in which he/she is going to conduct
his/her research, serves the following specific purposes:

1. The review of related literature enables the researcher to define the limits of
his/her field. It helps the researcher to delimit and define his/her problem. To
use an analogy given by D Ary et al., (1972, p. 56) a researcher might say:
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The work of A, B and C has discovered this much about my question; the
investigations of D have added this much to our knowledge. I propose to go
beyond D’s work in the following manner.
The knowledge of related literature, brings the researcher up-to-date on the
work which others have done, and thus to state the objective clearly and
concisely.

2. By reviewing the related literature, the researcher can avoid unfruitful and
useless problem areas. He/She can select those areas in which positive findings
are very likely to result and his/her endeavours would be likely to add to the
knowledge in a meaningful way.

3. Through the review of related literature, the researcher can avoid unintentional
duplication of well established findings. It is no use to replicate a study when
the stability and validity of its results have been clearly established.

4. The review of related literature gives the researcher an understanding of the
research methodology which refers to the way the study is to be conducted. It
helps the researcher to know about the tools and instruments which proved to
be useful and promising in the previous studies. The advantage of the related
literature is also to provide insight into the statistical methods through which
validity of results is to be established.

5. The final and important specific reason for reviewing the related literature is to
know about the recommendations of previous researchers listed in their studies
for further research.

Identifying the Related Literature

The first step in reviewing the related literature is identifying the material that is to be
read and evaluated. The identification can be made through the use of primary and
secondary sources available in the library.

In the primary sources of information, the author reports his/her own work
directly in the form of research articles, books, monographs, dissertations or theses.
Such sources provide more information about a study than can be found elsewhere.
Primary sources give the researcher a basis on which to make his/her own judgment
of the study. Though consulting such sources is a time consuming process for a
researcher, yet they provide a good source of information on the research methods
used.

In secondary sources of information, the author compiles and summarizes the
findings of the work done by others and gives interpretation of these findings. In
them, the author usually attempts to cover all of the important studies in an area
reported in encyclopedia of education, education indexes, abstracts, bibliographies,
bibliographical references and quotation sources. Working with secondary sources is
not time-consuming because of the amount of reading required. The disadvantage of
the secondary sources, however, is that the reader is depending upon someone else’s
judgments on the importance of the study.

The decision concerning the use of primary or secondary sources depends largely
on the nature of the research study proposed by the researcher. If it is a study in an
area in which much research has been reported, a review of the primary sources
would be a logical first step. On the other hand, if the study is in an area in which little
or no research has been conducted, a check of the secondary sources is more logical.
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Sources of information, whether primary or secondary, are found in a library. The
researcher must, therefore, develop the expertise to use resources without much loss
of time and energy. To aid the researcher in locating, selecting and utilizing the
resources, a study guide is provided in relation to their use in educational research.

A researcher should be familiar with the library, its facilities and services. He/
She  should also be acquainted with the regulations governing the use and circulation
of materials. Many libraries use a printed guide that contains helpful information. The
guide uses a diagram to indicate the location of the stacks, the periodicals section,
reference section, reading rooms, and special collections of books, microfilm or
microcard equipment, manuscripts, or pamphlets. The guide lists the periodicals to
which the library subscribes and the names of special indexes, abstracts and other
reference materials.

The regulations concerning the use of stacks, the use of reserve books, the
procedures for securing reference materials held by the library or those that may be
borrowed from another library are also included in the guide.

Research scholars and other readers are usually issued a library card giving
them access to the stacks. They may take the help of library staff or may carry on the
independent searching for the books and other reference materials. After using the
books, it is desirable for the readers to leave them on the tables so that the library staff
will return them to their proper position on the shelves.

Sometimes a reference is not available in the library. In such a situation, the reader
must consult the ‘union’ catalog, which lists references found in other libraries. Such
references may be obtained in the following ways:

(i) By Inter-Library Loan System: The reader requests the librarian to borrow
the desired reference from other library where it is available.

(ii) By Requesting a Pholostatic Copy: The reader may request the librarian to
obtain the photostat of a page or a number of pages of a desired reference from
the source.

(iii) By Requesting an Abstract or Translation of the Portion of a Desired
Reference: Some large libraries have abstracting and translating service that
provides abstracts, or copied or translated portions of needed materials at an
established fee.

(iv) By Requesting Microfilm or Microfiche: The reader may purchase a
microfilm that can be projected on library microfilm equipment. A microfiche
is a sheet of film that contains microimages of a printed manuscript or book. Its
development has been one of the most significant contributions to library and
information services by providing economy and convenience of storing and
distribution of long runs of scholarly materials.

An even more significant development is the ultra-fiche. It has the capacity of
3,200 pages per fiche (Mittal, 1979, p. 10).

Various types of cameras are used to record microimage on roll film. Some of
which are described below.

Planetary Camera is either 35 mm or 16 mm still camera which is mounted on
a vertical column that can be moved up and down as per the requirement. At a time,
it can be loaded with 100 feet of roll film. It does not cost much.



Self-Instructional
Material 49

Dimensions of Research
in Language

and Literature

NOTES

Step-And-Repeat Camera is a costly camera which is specifically used to
automatically record microimages on microfiche one-by-one.

Rotary Camera, like the planetary camera, records microimages on roll film
and has the capacity to change the reduction ratio as desired.

Flow Camera costs less than half of a planetary camera. Its reduction ratio is
fixed unlike previously mentioned types of camera.

All these cameras make use of silver, diazo or vesicular film for recording
microimages.

Generally, six types of Readers are used for reading microfilms or microfiche
(Mittal, 1979, p. 13).

(i) Cuddly Microfiche Reader is a portable reader and can be used by keeping
it in one’s lap. It is very cheap and can be lent to library members for
home use.

(ii) Microfilm and Microfiche Readers is a reader/printer machine that can
make copies from both microfilm and microfiche.

(iii) Universal Machines essentially archieve by reading the description, storing
it and printing it. The example is Universal Tuning Machine (UTM) or
computer.

(iv) Reader/Printer is a push-button machine which not only helps in reading
a microfilm/microfiche but is capable of producing a full-sized paper
copy of the frame on the screen.

(v) Production Printer/Enlarge Printer is an automatic machine and can print
the requisite number of copies of a microfilm or selected portions of a
microfilm. It is used for mass production of full-sized copies of microfilms.

(vi) Xerox Copyflow Machine is a costly machine, and therefore, is beyond
the reach of ordinary libraries. In can print out a microfilm into a readable
size, and as such, a single copy of any requisite document can be had at
low cost and in less time.

The card catalog is the index to the entire library collection. It lists the details of
publications found in the library with the exception of serially published periodicals.

Generally, the card catalog contains author, title, and subject cards arranged
alphabetically. A great deal of information about a book can be found on the cards.
Besides the title of the book and the name of the author, the reader will find the date
of birth of the author, the edition, the publication date, the number of pages, and the
name and location of the publisher. Other items listed on the cards are bibliographies,
maps, portraits, illustrations, tables, series (if any) in which a book appears, a brief
description of the book—whether the book is a translation and who did the translation.

Library classification systems provide ingenious ways of systematizing the
placement and location of books. Every system is based upon a methodology that is
logical and orderly to the smallest detail. The two principal systems of library
classification in the US are the ‘Dewey Decimal’ system and the ‘Library of Congress’
system.

The ‘Dewey Decimal’ system is a decimal plan with the numbers running from
001 to 999.99. The ‘Library of Congress’ system is particularly used in large libraries.
It provides for 20 main classes instead of the 10 of the ‘Dewey Decimal’ system. The
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system uses letters of alphabet for the principal headings and numerals for further sub-
grouping.

In a library, all books have a call number or letter that appears in the upper left-
hand corner of the author, subject or title card and on the back of the book. These call
numbers or letters are used to arrange the books serially on the library shelves and
within each classification, the books are arranged alphabetically by author’s last name.
Identifying the best available sources pertaining to a problem and extracting the
essential information from them is of much importance to a researcher. For this, he/
she must develop some library searching techniques so as to save his/her time and
effort. Van Dalen (1973, p. 88) has suggested the following valuable guidelines for a
researcher:

1. Before using a library, familiarize yourself with its layout, facilities, services
and regulations.

2. Learn how to use the microform (microfilm and microfitche) readers,
photocopies and other mechanical aids.

3. Look in the stacks and in the periodical, reference, reserved book and rare
book rooms, the materials that you will use frequently are placed.

4. Schedule your work session in a library when you will encounter the least
competition for resources and services.

5. Make out call slips for all or most of the books needed in one session.

6. Copy all information that the librarian needs to obtain each reference for you,
and before closing the periodical index or card catalog, recheck and rectify any
errors or omissions.

7. Arrange to spend a block of time in the library that is sufficient to accomplish
a specific task.

8. When little time is available, clear up questions that can be answered quickly
through the help of reference books that are readily available.

9. Before initiating search for materials in a library, write down questions that
cover precisely the information you wish to locate and group the questions in
accordance with the areas in the library where the answers may be found.

10. Compile a list of the present and any previous names of periodicals,
organizations, government agencies, research agencies, collectors of statistics,
libraries and museums with special collections, and outstanding authorities in
your field.

11. Keep a list of the best reference books, indexes, handbooks, historical studies,
and legal references in your area of specialization.

12. Obtain copies of the best bibliographies and reprints of significant research
studies for your files.

13. Note which periodicals regularly or occasionally print bibliographies, reviews
of literature or such other reference material and the issues in which they appear.

There are a number of references that may be useful to a researcher in the field
of education. To facilitate the search for such material, a researcher may consult the
following carefully compiled volumes:

Constance M. Winchell, ed., A Guide to Reference Books, 8th edn. (Chicago:
American Library Association, 1967). This comprehensive work has biennial
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supplements to bring the up-to-date information in a number of languages. It describes
and evaluates about 7,500 references and a section is devoted to education.

Albert J. Walford, Guide to Reference Material. This is a two-volume work
which covers (1) Science and Technology (1966) and (2) Philosophy and Psychology,
Religion, Social Sciences, Geography, and History (1968).

Mary N. Barton and Marion V. Bell (1962), Reference Books: A Brief Guide
for Students and Other Users of the Library. This guide is helpful but considerably
shorter.

International Guide to Educational Documentation (1955-1960), (UNESCO,
1963). This is a one-volume international guide to educational books, pamphlets,
periodicals, occasional papers, films and sound recordings.

Arvid Burke and Mary Burke, Documentation in Education. This guide
provides an excellent introduction to literature in the field of education.

The Standard Periodicals Directory, (New York: Oxbridge Publishing Co.,
1964-date). This is a directory of over 30,000 entries and covers every type of
periodical, with the exception of local newspapers. It is published every year and
covers about 200 classifications which are arranged by subject. An alphabetical index
is provided.

Christine L. Wyner, Guide to Reference Books for School Media Centres,
(Littleton, Colo: Libraries Unlimited, 1973). This guide includes 2575 entries with
evaluative comments on reference books and selection tools for use in educational
institutions. It is indexed by author, subject and title.

Encylopedias. These serve as a store house of information and usually contain
well-rounded discussion and selected bibliographies that are prepared by specialists.
Encyclopedias are arranged alphabetically by subject and for each field of research,
they present a critical evaluation and summary of the work that has been done. In
addition, these suggest the research needed in the field and also provide a selective
bibliography.

The following list provides a sample of encyclopedias that researchers in the
field of education might use:

A Cyclopedia of Education, Paul Monroe, ed., 5 vol., (New York: Macmillan,
1911-13). It is edited by Paul Monroe with the assistance of departmental editors and
more than 1,000 individual contributors. It provides excellent bibliographies and is
extremely useful for historical and biographical purposes.

The Encyclopedia of Education, ed., Lee C. Deighton, (New York: The
Macmillan Company and The Free Press, 1971). The encyclopedia includes more
than 1,000 articles. It offers a view of the institutions and people, of the processes and
products, found in educational practice. The articles deal with history, theory, research,
philosophy, as well as with the structure and fabric of education.

Encyclopedia of Modern Education, Henry D. Rivlin and H. Schueller, ed.,
(New York: Philosphical Library, 1943). This comprehensive work of about 200
authorities has been edited by Henry D. Rivlin and H. Schueller. It stresses present
day problems, trends, theories, and practices. The articles are accompanied by brief
bibliographies and there is a system of cross references.

Encyclopedia of Educational Research, Walter Scott Monroe, ed., rev. edn.,
(New York: Macmillan, 1950). Monroe’s Encyclopedia of Educational Research was
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prepared under the auspices of the American Educational Research Association. It aims
to present a critical evaluation, synthesis and interpretation of research studies in the
field of education. All the articles, arranged alphabetically, are provided with bibliographies.

Encyclopedia of Educational Research, Chester Harris, ed., 3rd edn., (New
York: Macmillan, 1960). Harri’s Encyclopedia of Educational Research is also prepared
under the auspices of the American Educational Research Association. It is not merely
a revision of earlier editions, but it is completely a rewritten volume that has attempted
to put into a new perspective.

Encyclopedia of Educational Research, Robert L. Ebel, ed., 4th edn., (New
York: Macmillan, 1969). Ebel’s Encyclopedia of Educational Research provides
concise summaries of research and many references for further research. The articles
deal with persistent educational problems and continual educational concerns.

Encyclopedia of Educational Research, Harold E. Mitzel, ed., 5th edn., (New
York: The Free Press: A Division of Macmillan Publishing Co., Inc., 1982). The
contents of encyclopedia have been classified under 18 broad headings alphabetically
ranging from ‘Agencies and Institutions Related to Education, Counselling, Medical,
and Psychological Services; Curriculum Areas, etc., to Teachers and Teaching’. The
new concepts and topics, viz., ‘Computer-Based Education’, ‘Drug Abuse Education’,
‘Equity Issues in Education’, ‘Ethnography’ and ‘Neurosciences’ are also included in
this volume. These additions reflect recent events and developments in the world to
which education must attend.

The International Encyclopedia of Education, Torsten Husen and T. Neville
Postlethwaite, ed., (New York: Pergamon Press, 1985). This publication is the first
major attempt to present an up-to-date overview on educational problems, practices
and institutions all over the world. The information available in this volume provides
answers to three basic questions: What is the state of the art in the various fields of
education?, What scientifically sound and valid information is available? and What
further research is needed in various aspects of education?

The Encyclopedia of Comparative Education and National Systems of
Education, T. Neville Postlethwaite, ed., (New York: Oxford Press, 1988). This
encyclopedia is in two parts: the first part presents a series of articles about comparative
education; the second part provides description of 159 different systems of education
in various countries.

International Encyclopedia of the Social Sciences, (New York: Macmillan
Co., 1968). It was prepared under the direction of 10 learned societies. This reference
work covers topics in all of the social sciences.

Encyclopedia of Child Care and Guidance, (Garden City, New York: Doubleday
and Co., 1968). It is a comprehensive treatment of the nature of the problems of
childhood. It also suggests the methods of dealing with such problems.

Encyclopedia of Social Work, (New York: National Association of Social
Workers, 1965). This reference work presents extensive articles on all aspects of
social work.

Encyclopedia of Philosophy, (New York: McGraw-Hill Book Co. 1971). This
encyclopedia contains more than 7,000 articles written by more than 2,000 contributors
in all areas of science and engineering.

Encyclopedia of Philosophy, (New York: Macmillan, Free Press 1967). It is an
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authoritative and comprehensive reference work covering both Western and Eastern
thought—ancient, medieval and modern.

Encyclopedia of Indian Education, (New Delhi: NCERT, 2004). It provides a
comprehensive description of various concepts, themes and systems pertaining to
Indian education in ancient, medieval, pre-independence and post-independence
periods.

Dictionaries. They serve as constant guides to the researcher. A few known
dictionaries are detailed below:

Dictionary of Education, (New York: McGraw-Hill Book Co., 1973). This
dictionary covers 33,000 technical and professional terms. It also includes educational
terms used in various countries.

Comprehensive Dictionary of Psychological and Psycho-Analytical Terms,
(New York: David McKay Company). It contains more than 13,000 terms. All these
are defined in non-technical terms.

Dictionary of Sociology, Totowa, N.J., (Littlefield, Adams and Co.). In this
dictionary, sociological terms are defined in non-technical language.

Roget’s International Thesaurus of Words and Phrases, (New York: Crowell,
Collier and Macmillan). A Thesaurus is the opposite of a dictionary. One turns to the
Thesaurus when one has an idea, but does not yet have appropriate word to convey it.
Thesaurus lists together the synonyms and antonyms of words. A researcher should
use this reference in conjunction with a good dictionary to ensure precision of
expression.

Yearbooks, Almanacs and Handbooks, A large amount of current information
on educational problems, thought and practices may be found in yearbooks, almanacs
and handbooks. Some yearbooks cover a new topic of current interest each year and
some others give more general reviews of events. A list of some yearbooks, almanacs
and handbooks is given as under:

The Handbook of Research on Teaching, N. L. Gage (ed.), (Chicago: Rand
McNally & Co., 1963). This handbook presents a comprehensive research information
on teaching with extensive bibliographies.

The Rand McNally Handbook of Education, Arthur W. Foshay (ed.), (Chicago:
Rand McNally & Co, 1963). It is a convenient source compilation of the most important
facts about education in the United States. This handbook provides a quick-reference
comparison of education in England, France and Russia.

Education Yearbook, (New York: Macmillan Co., 1972-date). This is an annual
publication. It includes statistical data on major educational issues and movements
with a comprehensive bibliography and reference guide.

Mental Measurement Yearbook, (Highland Park, New Jersey: Grayphon Press,
1938-date). It is compiled by Oscar K. Buros and provides a comprehensive summary
on psychological measurement and standardized tests and inventories. It is published
every four years and includes reviews on all significant books on measurement and
excerpts from book reviews appearing in professional journals.

Indian Mental Measurement Hand Book: Intelligence and Aptitude Tests, (New
Delhi: National Council of Educational Research and Training (NCERT), 1991). The
Handbook is one of major efforts of National Library of Educational and Psychological
Tests (NLEPTs) published by NCERT to present before the researchers, a review of
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the standardized tests, particularly in the areas of ‘Intelligence’ and ‘Aptitude’. It makes
available the organized information on tests developed in  India and the Indian adaptations
or standardizations of foreign tests. The information covers not only tests which are
commercially available to test users, and those available for restricted use, but also tests
for which only specimen sets are available. Test reviews have been included in this
Handbook in order to help the readers to evaluate the tests more critically.

The Student Psychologist’s Handbook: A Guide to Sources, (Cambridge, Mass:
Schenkman Publishing Co., 1969). This handbook describes the major content areas
of psychology with sources of information, methods of data collection, and the use of
reference materials.

Data Processing Yearbook, (Detroit: Frank H. Gille, 1952-date). This yearbook
is published irregularly and includes articles on equipment, techniques, and
developments in data processing. It also provides information about institutions offering
data processing and computer courses.

United Nations Statistical Yearbook, (New York: United Nations, 1949-date).
This is an annual publication. It presents statistical data on population, trade, finance,
communication, health and education.

World Almanac-Book of Facts, (New York: Newspaper Enterprise Association,
1968-date). This reference guide is published annually. It provides up-to-date statistics
and data concerning events, progress and conditions in social, educational, political,
religious, geographical, commercial, financial and economic fields.

The Standard Education Almanac. It provides a record of facts and statistics
on virtually every aspect of education.

Directories and Bibliographies. Directories are used by a researcher to locate
the names and addresses of persons, periodicals, publishers or organizations when
he/she wants to obtain information, about financial assistance or research material
and equipments. Directories may help a researcher to find people or organizations
who have similar professional interests or who can answer his/her queries or help to
solve his/her problems.

A few important directories in the US and the UK are as follows:

 Guide to American Educational Directories. It lists in one volume over 12,000
educational and allied directories. The directories are listed alphabetically and
are arranged under subject headings.

 The Education Directory, (Washington: US Office of Education, Superintendent
of Documents, 1912-date). This directory is published annually in five parts. It
deals with names, educational agencies, officials, institutions and other relevant
data.

 NEA Handbook for Local, State and National Associations, (Washington, DC:
National Education Association, 1945-date). This is an annual publication and
contains listings and comprehensive reports of state and national officers of
affiliated associations and departments.

 Educator’s World, (Englewood, Colo.: Fisher Publishing Co., 1972-date). This
is an annual guide to more than 1,600 education associations, publications,
research and foundations.

 National Faculty Directory, (Detroit: Gale Research Co., 1964-date). This annual
publication lists alphabetically the names and addresses of more than 300,000
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full-time and part-time faculty members and administrative officials of colleges
and universities in the US.

 Encyclopedia of Associations, (Detroit: Gale Research Co., 1964-date). This
directory lists alphabetically more than 14,000 national associations of the US.
It includes information on membership, addresses, names of executive
secretaries and statement of purpose of these associations.

 Directory of Exceptional Children, (Boston: Porter Sargent Publishing Co.,
1962-date). This directory provides a description of schools, camps, homes,
clinics, hospitals and services for the socially mal-adjusted, mentally retarded
or physically handicapped in the US.

 Mental Health Directory, (Washington, D.C.: National Institute of Mental
Health, Government Printing Office, 1964-date). This annual publication lists
national, state and local mental health agencies in the US.

 American Library Directory, (New York: R.R. Bowker Co., 1923-date). This
directory provides a binnaual guide to private, state, municipal, institutional
and collegiate libraries in the US and Canada. It includes information on special
collections, number of holdings, staff salaries, budgets and affiliations.

Kelley, Thomas (ed.) Select Bibliographies of Adult Education in Great Britain,
(London: National Institute of Education, 1952). Blackwell, A.M.A List of Researches
in Educational Psychology Presented for Higher Degrees in the Universities of the
United Kingdom and the Irish Republic from 1918. (London: Newnes Educational
Publishing Co., 1950).

In India, a very few bibliographical guides to educational research on a national
basis have appeared. Bibliography of Doctorate Theses in Science and Arts accepted
by the Indian Universities for 1946–48 and 1948–50 was published by the Inter-
University Board of India. These are listed under the respective universities with
subject sub-headings including education.

The Index. A periodical index serves the same purpose as the index of a book
or the card file of a library. It identifies the source of the article or of the book cited by
listing the titles alphabetically, under author and the readers should read all such
directions before trying to locate the references.

A list of some important educational indexes is given below:

Education Index, (New York: H.W. Wilson Co., 1929-date). One valuable and
work saving guide created for educators is Education Index. It is published monthly
(September through June), cumulated annually and again every three years. It indexes
more than 250 educational periodicals and many yearbooks, bulletins, and monographs
published in the US, Canada and Great Britain. The material on adult education, business
education, curriculum, educational administration, educational psychology, educational
research, exceptional children, higher education, guidance, health and physical education,
international education, religious education, secondary education and teacher education
are included in this index.

Canadian Education Index, (Ottawa, Ontario: Canadian Council for Educational
Research, 1965-date). This index is issued quarterly and indexes periodicals, books,
pamphlets, and reports published in Canada.

Current Index to Journals in Education, (New York: Macmillan Information,
1969-date). This index is published monthly and cumulated six monthly and annually. It
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indexes about 20,000 articles each year from more than 700 education and education-
related journals under author and subject headings.

ERIC Educational Documents Index, (Washington, D.C.: National Institute of
Education, Government Printing Office, 1966-date). This index is published annually.
It is a guide to all research documents in the ‘Educational Resources Information Centre’
or ERIC collection.

Index of Doctoral Dissertations International, (Ann Arbor, Mich.: Xerox
University Microfilms, 1956-date). Published as the issue 13 ofDissertation Abstracts
International each year, it consolidates into one list all dissertations accepted by
American, Canadian and some European universities during the academic year, as well
as those available in microfilm.

International Guide to Educational Documentation, (Paris: UNESCO). This
guide is published every five years. It indexes annotated bibliographies covering major
publications, bibliographies and national directories written in English, French and
Spanish.

British Education Index. This index is compiled by the Librarians of Institutes
of Education and it includes references to articles of educational interest published during
the period of four years. The index covers more than 50 periodicals.

Index to Selected British Educational Periodicals, (Leeds: Librarians of
Institutes of Education, 1945-date). This index is issued thrice per year and it covers
41 educational periodicals excluding those on fundamental and adult education.

Information about new ideas and developments often appear in periodicals
long before it appears in books. There are many periodicals in education and in other
closely-related areas that are the best sources for reports on recent research studies.
Such periodicals give much more up-to-date treatment to current questions in education
than books possibly can. They also publish articles of temporary, local or limited
interest that never appear in book form. The periodicals of proper dates are the best
sources for determining contemporary opinion and status, present or past.

It has been estimated that there are about 2,100 journals that are specifically
related to the field of education. In all such journals, one may also find articles of
interest devoted to psychology, philosophy, sociology and other subjects.

All those engaged in educational research should become acquainted with certain
educational periodicals, and they should also learn to use the indexes to them.
Knowledge about the editor of a periodical, the names of its contributors and the
associations or institutions publishing it may serve as clues in judging the merit of the
periodicals.

Ulrich’s Periodicals Directory; A Classified Guide to a Selected List of Current
Periodicals, Foreign and Domestic, (New York: Bowker), provides a comprehensive
list of periodicals relating to education. In this directory, periodicals are grouped in a
subject classification and are alphabetically arranged. Each entry includes title, sub-
title, date of origin, frequency of publication, annual index, cumulative indexes and item
characteristics of each periodical.

In India, many periodicals are published by some associations or institutions. They
provide a medium for dissemination of educational research and exchange of experience
among research workers, teachers, scholars and others interested in educational research
and related fields and professions.
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Abstracts include brief summaries of the contents of the research study or article.
They serve as one of the most useful reference guides to the researcher and keep him/
her abreast of the work being done in his own field and also in the related fields.

In America, the most useful of these references are the following:

The Review of Educational Research. It gives an excellent overview of the
work that has been done in the field and about the recent developments. This
publication, between 1931 and 1969, reviewed about every three years each of the
given 11 major areas of education: (i) Administration; (ii) Curriculum; (iii) Educational
Measurement; (iv) Educational Psychology; (v) Educational Sociology; (vi) Guidance
and Counselling; (vii) Language Arts, Fine Arts, Natural Sciences and Mathematics;
(viii) Research Methods; (ix) Special Programmes; (x) Mental and Physical
Development; and (xi) Teaching Personnel.

Since June 1970, the Review of Educational Research has pursued a policy of
publishing unsolicited reviews of research topics of the contributor’s choice. The role
played by this publication in the past has been assumed by the Annual Review of
Educational Research.

Research In Education (RIE): This represents the most comprehensive
publication of research materials in education today. RIE is published monthly since
1966 by the Educational Resources Information Centre (ERIC) and indexed annually.
Each monthly issue  of RIE is divided into three sections: (1) Document Section;
(2) Project Section; and (3) Accession Numbers Section.

Psychological Abstracts: This useful reference is published by the American
Psychological Association since 1927. It is published bimonthly and contains abstracts
of articles appearing in over 530 journals, mostly educational periodicals. The biannual
issues (January–June, July–December) contain both author and subject index.

Education Abstracts: This is a publication of UNESCO, which began in 1949
and has been published monthly except in July and August. Each introductory essay
devoted to a particular aspect of education is followed by abstract of books and
documents selected from various countries dealing with the topic under consideration.

In addition to the above periodicals, a researcher may also consult the following
publications:

1. Annual Review of Psychology (1950-date)

2. Child Development Abstracts and Bibliography (1927-date)

3. Psychological Bulletin (1904-date)

4. Sociological Abstracts (1952-date)

5. Educational Administration Abstracts (1966-date)

6. Sociology of Education Abstracts (1965-date)

7. Mental Retardation Abstracts (1964-date)

8. Dissertation Abstracts International (1952-date)

In India, National Council of Educational Research and Training (NCERT) has
been publishing Indian Educational Abstracts to serve the cause of educational
research through disseminating information about educational researches available in
public domain. The information contains abstracts of the researches carried out in India
and abroad relevant to Indian educational scene with bibliographic information. This
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biannual periodical also includes abstracts of doctoral theses, research projects, published
researches in the form of books and articles in the reputed journals.

Many professional periodicals and year books, in India and abroad, include some
reviews of research and technical discussions of educational problems in one or all the
issues of their series. A list of some of the publications are as follows:

USA: Journal of Educational Research, NEA Research Bulletin, Educational
and Psychological Measurement, Journal of Experimental Education, Research
Quarterly, Journal of Research in Music Education, American Educational Research
Journal, Reading Research Quarterly, Journal of Educational Psychology, Journal
of Psychology, Journal of Social Psychology, Journal of Applied Psychology,
Sociology of Education, American Journal of Sociology, American Sociological
Review, Sociology and Social Research, Harvard Educational Review, Journal of
Teacher Education, Elementary School Journal, History of Education Quarterly,
and Educational Forum.

UK: British Journal of Educational Psychology.

India: Indian Educational Review, Journal of Psychological Researches,
Indian Journal of Applied Psychology, Indian Journal of Experimental Psychology,
Journal of Education and Psychology, The Education Quarterly, Perspectives in
Education, Journal of Educational Planning and Administration, University News,
Journal of Higher Education, Indian Journal of Education.

Theses and dissertations are usually preserved by the universities that award
the authors their doctoral and masters degrees. Sometimes these studies are published
in whole or in part in various educational periodicals or journals. Because the reports
of many research studies are never published, a check of the annual list of theses and
dissertations issued by various agencies is necessary for a thorough coverage of the
research literature.

In the US, references of doctoral dissertations in all fields, including education,
can be found in sources compiled by various agencies. For the period 1912–1938, the
Library of Congress issued the annual List of American Doctoral Dissertations for
published studies. The Association of Research Libraries published the list ofDoctoral
Dissertations Accepted by American Universities from 1933–1934 to 1954–1955.
This service was continued by the Index to American Doctoral Dissertations 1956–
1963, which became the American Doctoral Dissertations, 1963–64 to date. It lists
all doctoral dissertations accepted by the American and Canadian universities and
other educational institutions.

Dissertation Abstracts International, May 1970, abstracts dissertations in the
humanities, social sciences, physical sciences and engineering. It is published monthly.
For each dissertation, there is a 600 word abstract that provides the researcher enough
information to satisfy his/her needs. If a researcher wants to read a complete copy of
a dissertation that is presented in Dissertation Abstracts International, he/she can
purchase a microfilm or xerox copy from the University Microfilms. The reference
number for placing an order and price are provided in the abstract.

In India, only a few universities publish abstracts of dissertations and theses
that have been completed at the institution.

Kurukshetra University, Kurukshetra (Haryana) published Abstracts of M.Ed.
Dissertations, Vol. I, 1966; Abstracts of M.Ed. Dissertations, Vol. II, 1967; Abstracts
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of M.Ed. Dissertations, Vol. III, 1968; Abstracts of M.Ed Dissertations, Vol. IV,
1969; Abstracts of M.Ed. Dissertations, Vol. V, 1970; Abstracts of M.Ed. Dissertations
and Ph.D. Theses, Vol. VI, 1973.

M.B. Buch (ed.) A Survey of Research in Education, (Centre of Advanced
Study in Education, Baroda: M.S. University, 1973). This publication contains all the
research studies in education completed in Indian universities up to 1972. The break
up of the studies in the said volume is 462 Ph.D. studies and 269 project research.
The abstracts of all the studies have been classified into 17 meaningful areas of
education. They are (i) Philosophy of Education, (ii) History of Education,
(iii) Sociology of Education, (iv) Economics of Education (v) Comparative Education,
(vi) Personality, Learning and Motivation, (vii) Guidance and Counselling, (viii) Tests
and Measurement, (ix) Curriculum, Methods, and Textbooks, (x) Educational
Technology, (xi) Correlates of Achievement, (xii) Educational Evaluation and
Examination, (xiii) Teaching and Teaching Behaviour, (xiv) Teacher Education,
(xv) Educational Administration, (xvi) Higher Education and (xvii) Non-Formal
Education.

M.B. Buch, ed., Second Survey of Research in Education (1972–1978) (Baroda:
Society for Educational Research and Development, 1979). This publication
incorporates 839 research studies completed during the period 1972–1978 and follows
the same pattern of organization of 17 research areas as A Survey of Research in
Education (1973). The first chapter gives a broad perspective of the place and function
of research for educational development including historical account of the development
of educational research in India. Each subsequent chapter includes a report based on
the abstracts of research studies giving the trend of research in the area, including the
gaps and high-lighting the research priorities as perceived by the author. The abstracts
are arranged alphabetically for each area and continuously numbered throughout the
volume. Each abstract contains the title of the study, the objective and/or hypotheses
examined, methodology including the sample, tools of research, the statistical
techniques used, and the findings. A special feature of this publication is the
incorporation of a large number of studies on educational problems completed in the
university departments of social sciences and humanities other than the departments
of education. The trend reports are based not on the research completed during the
period 1972–1978, but on the total research activities during the period 1940–1978.

M.B. Buch, ed., Third Survey of Research in Education (1978–1983), New
Delhi: National Council of Educational Research and Training, 1987. The publication
comprises 20 chapters beginning with a comprehensive review for the general trend
of research in education in India based on a quantitative and qualitative analysis of the
studies. The trend reports in different areas of education have been developed by
eminent educationists on the basis of studies conducted during the period of four
decades, from 1943 to 1983. In all, 1481 research abstracts have been presented after
being classified under the 17 areas. Each research abstract reports in brief the problem,
objectives of the study, research techniques adopted, and the findings and conclusions
of the study. A special feature of the volume is the chapter on ‘Research on Indian
Education Abroad’, which presents a review of 192 doctoral dissertations submitted
to American and British universities, covering a period of around two decades. Another
significant inclusion in the volume is the chapter on ‘Priorities in Educational Research’.
The volume also makes available at one place a complete list of all researches in education
conducted in India till 1983.
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M.B. Buch, ed., Fourth Survey of Research in Education (1983–1988), New
Delhi: National Council of Educational Research and Training, 1991.

This publication, available in two volumes, covers researches in education till
1988. It comprises 31 chapters beginning with a comprehensive review of the general
trend of research followed by trend reports in different areas of education developed
by eminent educationists on the basis of studies conducted during the period of about
four-and-a-half decades—1943 to 1988. In all, 1,652 research abstracts have been
presented after classification in 29 areas. The volume makes available a complete list
of all the 4,703 educational researches conducted in India since 1943. The Fourth
Survey has a new dimension. There is a chapter on review of researches at the M.Phil
level in Indian Universities.

Fifth Survey of Educational Research (1988–1992), New Delhi: National
Council of Educational Research and Training, 1997. This publication is also available
in two volumes and covers researches in education conducted during 1989–1992. It
has dealt with all the areas of research which were covered in the Fourth Survey with
the addition of a chapter on researches in “Distance Education and Open Learning”.

Sixth Survey of Educational Research (1993–2000), New Delhi: National
Council of Educational Research and Training, 2006. The first volume of this
publication was released in 2006 and the second volume is still awaited. The researches
in the areas of philosophy of education, teacher education, vocational education, science
education, distance education and open learning, women education, guidance and
counselling, physical education, health education and sports, language teaching,
inclusive education, educational technology and population  education conducted in
India during the period 1993–2000 have been reported in the first volume.

Many articles of particular interest to a researcher may be located through
pamphlets and newspapers. Current newspapers provide up-to-date information on
speeches, seminars, conferences, new trends, and a number of other topics. Old
newspapers, which preserve a record of past events, movements and ideas are
particularly useful in historical inquiries. Some libraries catalog pamphlets and
newspapers in their reference sections.

Government documents are a rich source of information. They include statistical
data, research studies, official reports, laws and other material that are not always
available elsewhere. These are available in national, regional, state as well as local
level government offices.

Monographs are also major sources of information on ongoing research. In the
US, universities and teachers’ colleges publish many research studies in education in
the form of monographs. A few examples of these are Supplementary Educational
Monographs, Educational Research Monographs, and Lincoln School Monographs.
In England too, various institutes of education publish monographs from time to time.
In India, only a limited number of monographs are published by some universities
and research organizations.

School Research Information Service (SRIS), Direct Access to Reference
Information (DATRIX), and Psychological Abstract Search and Retrieval Service
(PASAR) in the United States provide a number of computer-generated reference
sources that may save a great deal of time and effort of the researcher. SRIS operated
by Phi Delta Kappa (Bloomington, Indiana) provides a computer printout of abstracts
for a moderate fee. DATRIX, a development of the University Microfilms (Ann Arbor,
Michigan) provides computerized retrieval for Dissertation Abstracts, from 1928 to
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date. The researcher can procure information on Microfiche or Xerographic copy of the
complete dissertation which he needs, from University Microfilms, on payment. The
PASAR furnishes printouts of abstracts of psychological journal articles, monographs,
reports, and parts of books for a moderate fee.

Organizing the Related Literature

After making the comprehensive survey of the related literature, the next step for the
researcher is to organize the pertinent information in a systematic manner. It should
be done in such a way as to justify carrying out the study by showing what is known
and what remains to be investigated in the topic of concern. According to Ary et al.
(1972, p. 67):

The hypotheses provide a framework for organizing the related literature.
Like an explorer proposing an expedition, one maps out the known territory and
points the way to the unknown territory he proposes to explore. If the study has
several aspects, or is investigating more than a single hypothesis, this is done
separately for each facet of the study.

One should avoid the temptation to present the literature as a series of abstracts.
Rather, it should be presented in such a way as to lay a systematic foundation for the
study.

The organization of the related literature involves recording the essential
reference material and arranging it according to the proposed outline of the study.

Once pertinent information has been identified, the researcher should record
certain essential information for locating the material on 3 × 5 inch index card to
serve as a bibliography card. To make writing of the final report simpler, it is desirable
that the information recorded in the bibliography card should appear, in content and
style, exactly as it will appear in the final report.

The basic information in the bibliography card should include name of the
author with last name first; title of the book or article; name of the publication (for
articles); name of the publisher; date of publication; volume number, page numbers
and library call number (for books). If some of this information is not available, the
specified space should be left blank so that the missing information can be included
immediately upon locating the references.

After recording the essential information on the bibliography cards, it is necessary
to arrange the cards according to the location of the material in the library. For example,
the researcher may list together all cards pertaining to the material located in the
periodical section. Similarly, all the material located in the reserve section may constitute
another list, and so on. Then the researcher should make a systematic review of the
material located in a specific section of the library and after reviewing each reference
on the list, he/she should proceed to another list.

All the information likely to be used in the final report should be recorded on
4 × 6 inch card to serve as content card. The information to be recorded on the
content cards will depend on the source from which it is taken. If it is from a primary
source, it may include brief bibliographic information comprising author’s last name,
brief title of the report, specific page numbers on which information is located; sentence
statement of the problem; brief description of the study; statements of findings or
conclusions, or both; a card code as to the aspect of the research to which the material
most closely relates.
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The information to be recorded from the secondary source is somewhat different from
the primary source. Turney and Robb (1971, p. 55) have given the following suggestions
for recording information from a secondary source:

1. Provide brief bibliographic information (as with a primary source).

2. Record on a single card only those statements that are related to the same topic
(if all the information cannot be placed on one card, continue statements on
another card and staple to the first card).

3. Paraphrase, in complete statements, the most relevant ideas. Record direct
quotations only if they are stated concisely and effectively, and if paraphrasing
might change the meaning.

4. Place a page number and a paragraph number after each separate statement
indicating its location in the reference in case you need to review it again.

5. Code the cards (probably in the upper-right hand corner) according to topic(s)
to which it most closely relates.

For the preparation of the report of the related literature, the researcher should
arrange the bibliographic and content cards according to the proposed outline of the
problem. This can be done with the help of card code.

The report of the related literature should begin with an introductory paragraph
describing the organization of the report. After the introduction, the researcher should
present the studies most relevant to each aspect of the proposed problem outline.
Studies with similar and contradictory results should be reported side-by-side without
using excessive space.

Test

1. What is the importance of survey of related literature in educational research?
Illustrate by taking a specific research problem as to how the survey of the
related literature can be helpful at various stages.

2. Describe the procedure which the researcher should adopt in identifying related
literature, and in locating, selecting and utilizing the primary and secondary
sources of information available in the library.

3. What library skills are required for a thorough survey of literature related to a
research topic in education?

4. Name some important reference books with author’s names and some important
educational journals you would like to consult in connection with the problem
you have selected for research.

5. Describe the procedure which the researcher should adopt in organizing the
related literature in a systematic manner.

2.5 SUMMARY

 Educational research refers to a systematic attempt to gain a better understanding
of educational process, generally for the purpose of improving its efficiency. It
is actually an application of scientific method to study educational problems.

 The main concerns of educational researches are to understand, explain, predict
and control human behaviour in individuals and social situations so that events or
situations can be further improved.

Check Your Progress

1. What is the first
step in reviewing
the related
literature?

2. What is a
microfiche? What
are its significant
contributions to
library and
information
services?

3. Why card catalog is
used?

4. What are
Encyclopedias?

5. What all abstracts
include?

6. What does
organization of the
related literature
involve?
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 Education has direct links with history, philosophy, sociology, psychology and
economics. It is through an intensive process of scientific enquiry about the
philosophical, sociological psychological, economic impact on various aspects
of education that scientific theories can be established.

 The problem to be researched is selected either by surveying material available
on the topic or through experience when the researcher comes across a problem
in an actual situation. This problem is actually a question that can be answered
using scientific enquiry and procedure.

 The two types of research problems are those that relate to states of nature, and
those that study relationships between variables. At the start, the researcher
must identify the problem he/she will focus on, i.e., he/she must decide the
area of interest, or specific characteristic of a subject that he/she would be
probing.

 There are two logical steps involved in the process of formulating the research
problem, viz., understanding the issue comprehensively, and rephrasing it into
relevant terms to prepare for the subsequent analysis.

 Professor W.A. Neiswanger correctly states that the statement of the objective
is of basic importance because it determines the data which are to be collected,
the characteristics of the data which are relevant, relations which are to be
explored, the choice of techniques to be used in these explorations and the
form of the final report.

 The appendices must be provided at the end of the report and should enlist all
technical data. Also, the bibliography listing all the books, journals, reports,
etc., that have been consulted, should be provided at the end of the report.
Finally, the report must provide an index, particularly in the case of a published
research report.

 Research is a systematic process for developing a theory by applying scientific
methods. It is an impartial, objective, empirical and logical analysis and recording
of controlled observation that will finally lead to the development of a theory,
principles, laws, etc., and will help us to predict about the phenomenon in
future.

 Almost all types of research primarily follow the two basic approaches
depending on the need of quality and the amount of data available. These two
approaches are: (a) Quantitative Approach and (b) Qualitative Approach.

 Educational research or research in education refers to a range of methods which
helps individuals to evaluate different aspects of education.

 Educational researchers have accredited that the educational research must be
performed in a rigorous and systematic way.

 Accomplishing or conducting any educational research is based on exploration,
description, explanation or prediction of educational phenomenon using
systematic data collection and analysis procedures.

 Research objectives can be defined as the systematic method of collecting data
from selected sample or on the phenomenon under study and analysing the
information in order to achieve the end result and to check the validity of the
hypothesis that was formulated before the research was started.
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 A ‘Research Problem’ is considered as the initial step and the most significant
prerequisite in the research process. It provides the groundwork or foundation of
a research study because if the research problem is well prepared then the
anticipated fine research study will pursue.

 Review of the related literature; besides, allowing the researcher to acquaint
himself/herself with current knowledge in the field or area in which he/she is
going to conduct his/her research.

 The review of related literature gives the researcher an understanding of the
research methodology which refers to the way the study is to be conducted. It
helps the researcher to know about the tools and instruments which proved to
be useful and promising in the previous studies.

 The first step in reviewing the related literature is identifying the material that
is to be read and evaluated. The identification can be made through the use of
primary and secondary sources available in the library.

 For the preparation of the report of the related literature, the researcher should
arrange the bibliographic and content cards according to the proposed outline
of the problem. This can be done with the help of card code.

 The report of the related literature should begin with an introductory paragraph
describing the organization of the report. After the introduction, the researcher
should present the studies most relevant to each aspect of the proposed problem
outline.

2.6 KEY TERMS

 Review of related literature: It enables the researcher to define the limits of
his/her field and also helps the researcher to delimit and define his/her problem

 Card catalog: It is the index to the entire library collection and lists the details
of publications found in the library, with the exception of serially published
periodicals; generally it contains author, title and subject cards arranged
alphabetically

 Encyclopedias: These serve as a store house of information and usually contain
well-rounded discussion and selected bibliographies that are prepared by
specialists; the Encyclopedias are arranged alphabetically by subject and for
each field of research, they present a critical evaluation and summary of the
work that has been done

2.7 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. The first step in reviewing the related literature is identifying the material that
is to be read and evaluated. The identification can be made through the use of
primary and secondary sources available in the library. In the primary sources
of information, the author reports his/her own work directly in the form of
research articles, books, monographs, dissertations or theses. In secondary
sources of information, the author compiles and summarizes the findings of the
work done by others and gives interpretation of these findings.
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2. A microfiche is a sheet of film that contains microimages of a printed manuscript
or book. Its development has been one of the most significant contributions to
library and information services by providing economy and convenience of
storing and distribution of long runs of scholarly materials.

3. The card catalog is the index to the entire library collection. It lists the details of
publications found in the library, with the exception of serially published
periodicals. Generally, the card catalog contains author, title and subject cards
arranged alphabetically.

4. Encyclopedias serve as a store house of information, and usually contain well
rounded discussion and selected bibliographies that are prepared by specialists.
Encyclopedias are arranged alphabetically by subject and for each field of
research, they present a critical evaluation and summary of the work that has
been done.

5. Abstracts include brief summaries of the contents of the research study or
article. They serve as one of the most useful reference guides to the researcher
and keep him/her abreast of the work being done in his own field and also in
the related fields.

6. The organization of the related literature involves recording the essential
reference material and arranging it according to the proposed outline of the
study.

2.8 QUESTIONS AND EXERCISES

Short-Answer Questions

1. What is the importance of reviewing the related literature?

2. What are the six types of ‘Readers’ that are used for reading microfilms or
microfiche?

3. What does library classification system provide?

4. Which periodicals a researcher must consult?

5. What basic information is included in the bibliography card?

Long-Answer Questions

1. Discuss the Various perspectives of ‘Educational Research with help of examples.
2. Explain the Van Dalen’s valuable guidelines for a researcher.
3. Explain the various references that are useful to a researcher in the field of

education research.

4. Discuss the significance of review of related literature in research specifying the
purposes it serves.

5. Discuss the objectives and significance of ‘Research Process in Education’.
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UNIT 3 DIFFERENT METHODS OF
RESEARCH IN LANGUAGE AND
LITERATURE

Structure
3.0 Introduction
3.1 Unit Objectives
3.2 Types of Educational Research

3.2.1 Pure/Fundamental Research
3.2.2 Applied Research
3.2.3 Action Research

3.3 Qualitative Technique
3.4 Quantitative Technique
3.5 Historical Research

3.5.1 Nature and Value of Historical Research
3.5.2 Types of Historical Research
3.5.3 Advantages and Disadvantages of Historical Research
3.5.4 Process of Historical Research
3.5.5 Sources of Data in Historical Research
3.5.6 Evaluation of Data
3.5.7 Purpose of Historical Research
3.5.8 Problems in Historical Research

3.6 Descriptive Survey Research
3.6.1 Characteristics of Descriptive Survey
3.6.2 Steps of Descriptive Survey
3.6.3 Values of Descriptive Research in Education
3.6.4 Types of Surveys

3.7 Experimental Research
3.7.1 Characteristics of Experimental Research
3.7.2 Steps in Experimental Research
3.7.3 Variables
3.7.4 Experimental Designs
3.7.5 Internal and External Validity in Experimental Research

3.8 Qualitative Research
3.8.1 Phenomenological Research
3.8.2 Ethnographic Research

3.9 Causal-Comparative Research
3.10 Summary
3.11 Key Terms
3.12 Answers to ‘Check Your Progress’
3.13 Questions and Exercises
3.14 Further Reading

3.0 INTRODUCTION

In this unit, you will learn about the different methods of research that specify language
and literature. There are several types of research designs depending on the type of
research study being conducted. Educational research is a systematic attempt to gain
a better understanding of educational process, which is generally meant for improving
its efficiency. A research design is a predefined part of a research study. It is a statement
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that clearly defines the problem for which the research is being done. You will learn
about the various types of educational research.  You will also learn about the qualitative
and quantitative techniques. Qualitative technique seeks to describe or explain psycho-
social events from the point of view of people involved. In quantitative technique, the
data are studied from a variety of angles to explore the new facts. Analysis requires
an observant, flexible and open-mind.  The various techniques of educational research
are discussed in detail. Each technique has its advantages and limitations, and it is up
to the researcher to ascertain which technique would be best suited for a specific
situation. Finally, you will learn about the causal-comparative research. Causal-
comparative research refers to a specific research design that investigates to discover
relationships between independent and dependent variables after an action or event
has already happened/occurred.

3.1 UNIT OBJECTIVES

After going through this unit, you will be able to:

 Elaborate the types of educational research

 Define qualitative and quantitative research

 Elaborate on the methods of educational research

 Identify the steps of research

 Discuss the design of experimental methods

 Explain the significance of  causal-comparative research

3.2 TYPES OF EDUCATIONAL RESEARCH

The types of research depend on the field in which the specific research study is
performed. The different types of research are as follows:

1. Experimental Research

Experimental research involves conducting tests in a simulated or real space and
time. The emphasis of most experimental research is on establishing cause and effect
relationships, acquiring sensitivity of the dependent factor on an independent factor,
keeping other independent factors under control and finding the conditions under
which reactions take place.

The main features of experimental research are: (i) Isolation of factors into
dependent, independent and catalystic, (ii) Replication of the experiment to ensure
the reliability of the results and (iii) Measurement of the result, i.e., inputs, conditioning
environment and output. The hallmark of experimental research is precision and
accuracy. Everything is structured, controlled, monitored, measured and reported.

There are different types of experimental research. These are: (i) Natural or
uncontrolled as in the case of natural phenomena where only observation of the
phenomena is done, results analysed and conclusions drawn; (ii) The laboratory-
situation research where a simulated environment is created with the input and
conditioning variables manipulated to find the output behaviour and (iii) Field
experiment where research is conducted in a social setting, with the researcher having
a low manipulative power as far as the input variables and the conditioning factors
are concerned.
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The first type of research is used in the case of totally uncontrollable phenomena
like gravitational force, weather, astronomical or celestial events. The second type is
used in physical, biological and psychological sciences. The third one is based on
management, business and social sciences.

There are several experimental designs like: completely randomized design,
completely randomized block design, Latin square design, cross-sectional design,
longitudinal design, etc.

Experimental research is considered as most scientifically valid. The purpose
of experimental research is to establish ‘cause and effect’ relationships from observed
findings. The effects of specific variables in a process can be understood by keeping
other variables constant or using controlled experimental research. This is practised
till the design and execution of the experimental hypothesis provides results. Research
and marketing managers need to be confident about the conclusions drawn from the
research.

Experiments call for selecting matched groups of subjects, subjecting them to
different treatments by controlling extraneous variables and checking whether observed
response differences are statistically significant. To the extent that extraneous factors
are eliminated or controlled, the observed effects can be related to variations in the
treatment. For instance, Indian airlines might introduce in-flight Internet service on
one of its regular flights from Delhi to New York. It might charge 1,200  rupees one
week and only 700 rupees the next week. If the plane carried approximately the same
number of first class passengers each week and the particular weeks made no
difference, any significant difference in the number of calls made could be related to
the difference in price charged. Trying other prices and including other air routes
could elaborate the experimental design.

Experimentation is not easy to define. In most circumstances, experiments must
create artificial situations so that they can obtain the particular data needed and can
measure it accurately. Artificiality, in general, is the essence of an experimental research.
Experimental research is commonly used in sciences, such as sociology, psychology,
physics, chemistry, biology, medicine, etc.

2. Ex-Post Facto Research

Ex-post facto is a term used to define an action taken to change the effect given to a
set of circumstances. This action relates to a past endeavour and bases the new effect
on the same set of circumstances existing at that time. Ex-post facto research is similar
to experimental research, which is conducted to deal with situations that occur in or
around an organization. Studies that investigate possible cause and effect relationships
by observing an existing condition or state of affairs and searching back in time for
probable causal factors are collectively known as ‘ex-post facto research’.
The characteristics of an ex-post facto research are as follows:

(i) Exploration of possible causes and effects.

(ii) No manipulation of independent variables as it has already been applied.

(iii) A control or comparison group.

(iv) Intact groups are used.

(v) Researcher takes the effect-dependent variable and examines it retrospectively.

(vi) Flexible by nature.
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This research is used in one or more of the following cases:

 Where more powerful experimental designs are not possible to apply.

 When one is unable to select, control and manipulate the factors necessary
to study the cause and effect relationships directly.

 When control variables except a single independent variable may be unrealistic
and artificial.

Advantages of ex-post facto research are as follows:

 Shows a correlation where more rigorous experimentation is not possible.

 It is an exploratory tool.

 Useful to avoid artificiality in the research.

 Shows cause and effect relationships.

Disadvantages of ex-post facto research are as follows:

 Lack of control for independent variable and randomizing subjects.

 Never certain if causative factor has been included or identified.

 Relationship between two factors does not estimate cause and effect.

 May be regarded as too flexible.

3.  Survey Research

Survey is a fact-finding study. It is a method of research involving the collection
of data directly from a population or a sample at a particular point of time. The
purpose of survey is to provide information, explain phenomena, make comparisons,
etc. It is concerned with cause and effect relationships that can be useful for
making predictions, knowing about customers knowledge, beliefs, preferences and
satisfaction, and measuring all these magnitudes for general population.

A company, such as Air India might prepare its own survey to collect the
information it needs or it might add questions to an anthology survey that carries the
questions that are common to several companies. It can then provide services at  a
much lower cost. It can also put questions across to an ongoing consumer panel run
by itself or another company. A mall intercept study may also be carried out by having
the researcher approach people in a shopping mall and asking them questions. The
survey methodology is popular among students for two reasons. Firstly, it seems
familiar and easy to do. Most students have taken part in either an interview or
questionnaire survey and many have conducted a survey in their secondary school
days. Secondly, people are often interested and the survey is a useful tool for gathering
a wide range of information.

A survey collects information from a sample of the population or sometimes,
the organizations that are interested in participating in it. This may involve gathering
information either at one point in time, that is, cross-sectional studies or following a
group of people over a period of time, that is, longitudinal studies. Most of the non-
academic surveys, such as surveys in market research, are of the first type. The type
of information that can be gathered from people includes factual information, their
level of knowledge, attitude, personalities, beliefs and preferences.

Steps in Conducting a Survey

(i) Clarify the purpose

(ii) Define the study population
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(iii) Sample selection and estimating the sample size

(iv) Decide what information to collect

(v) Decide how to measure the information

(vi) Collect the data

(vii) Record, analyse and interpret the data

The following are the two significant steps in conducting a research:

Clarifying the Purposes

It is important to be absolutely clear and explicit about the purposes right at the
beginning. Surveys can be used for following two purposes:

(i) To know how common a characteristic is, that is, a descriptive survey.

(ii) To learn something about the causes for these characteristics, that is, analytic
survey.

Defining the Study of Population

The next step is to define the exact subject of the study. It is vital to ensure that the
subject of study relates to the purpose of the survey. This usually includes specific
personal criteria, time and place.

4. Historical Research

Historical research turns history or the past to study the patterns there, their impact on
the present, evolutionary process and so on. In a sense most of the researches are
historical in nature because it uses data and information pertaining to the past. Hence
research depends heavily on the past. How deep should research go into the past?
This is a relevant question right now. Perhaps historical research concentrates on the
deep distant past.

Enquiry into the trade, commerce, business and economy of Ancient India
(5000–3500 BC), the administrative system during the reign of Asoka, etc., are truly
historical research. Historical research requires extraordinary skills on the part of the
researcher to live the distant past, to visualize the environment, then to analyse and
synthesize the undercurrents and overtones of the past. Everything must be brought
before the mind’s eye.

We can also say that historical research studies the bygone social effects that
may have given rise to current situations. The study of the current state of Indian
labour based on the past labour union movements to formulate the Indian labour
policy is an example of historical research.

5. Formulative/Exploratory Research

It helps examine a problem with suitable hypothesis. This research on social science
is mainly significant for clarifying concepts and innovations for further research. The
researchers are mainly concerned with the principles of developing hypothesis and
testing the hypothesis with statistical tools.

6. Case Study

This research undertakes intensive research that requires a thorough study of a
particular unit, such as industrial or banking for data collection.

Besides these, there are several other types of research, such as evaluation
research, assessment research and comparative research.
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It is difficult to categorize a particular research under any major head.
Irrespective of the nature and method of research, the research problem is essentially
treated in an interdisciplinary manner. Interdisciplinary treatment means borrowing
of an idea from related disciplines connected with the research topic for more
authenticity. For example, management is not an individual discipline in its own right;
rather, it requires an integral approach of various disciplines like finance and human
resources.

3.2.1 Pure/Fundamental Research

This research is mainly concerned with identifying certain important principles in a
specific field. It intends to find out information that has a broad base of application.
The purpose of this kind of research is to develop theories, laws or principles by
observing broad generalizations or phenomena. These theories or laws were previously
unknown to anybody, e.g., discovery of the Law of Gravity by Newton, Law of Operant
Conditioning by Skinner, and so on. Other examples of fundamental research are
John Robinson’s imperfect competition theory in economics and Maslow’s hierarchy
of needs theory in motivation, etc.

The researcher selects the problem from any source, which generally is not
traditional. When the researcher finds the solution to the problem through his/her
research, he/she comes to know that he/she has done something useful economically
or socially.

3.2.2 Applied Research

This research aims at finding a solution to an immediate problem faced by a society
or an industrial organization. It is supposed to discover a solution to some basic practical
problems. It suggests corrective methods to minimize a social or business problem.
Applied research is an application of pure research and its new interpretation in a
different situation. Sometimes two pure laws are compared and third new law emerges.
This is called ‘applied research’.

Both the above researches use the scientific method of reflective thinking but
their objectives are different. Problems involved in applied research have definite
relevance to human aspirations; but pure research is not directly related to specific
human needs, at least in the beginning.

Steps involved in applied research are as follows:

(a) A growing concern is studied and points of weaknesses in the system are isolated.

(b) Some of these weaknesses are selected for investigation.

(c) Investigations followed by solution either in the laboratory or in the field.

(d) Solution is modified and installed so that it may work in practice.

(e) Solution must be maintained by planning it in the organization so that it may
become a permanent part of the system.

3.2.3 Action Research

It is ‘research during action’, such as observation of students in a classroom. Its
findings are to be related in terms of local applicability. It means action research is
generally used to solve local problems. As a result, its findings cannot be generalized
beyond a particular setting. Its purpose is to improve school practices and educational
outputs.
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Action research, thus, is a research initiated to resolve an immediate problem
or a reflective process of progressive problem. There are two types of action research:
participatory action research and practical action research.

As per Reason & Bradbury (2002), “Action research is an interactive inquiry
process that balances problem solving actions implemented in a collaborative context
with data driven collaborative analysis or research to understand underlying causes
enabling future predictions about personal and organizational change.”

The action research development includes various scientific methods that
regulate the actions taken on the research those results from the reflective perceptive
of the actions. It exists between the following:

 Those who are more driven by the researcher’s agenda and those more driven
by participants.

 Those who are motivated primarily by influential goal attainment and those
motivated primarily by the aim of personal, organizational or societal
transformation.

Action research consequently has two aspects. The first aspect is to sort out a
problem or issue in practice by an action researcher to obtain a solution. The second
approach refers to the traditional research approach that includes hypothesis formulation
and prediction, experimentation and analysis of collected evidences to prove the theory.
What is most significant in both approaches is that the action researcher must be
unbiased, honest and rigorous.

3.3 QUALITATIVE TECHNIQUE

Qualitative technique seeks to describe or explain psycho-social events from the point
of view of people involved. It is not easy to provide explanations if there are no
defined thoughts or ideas to start with. The researcher takes this into consideration
and has an open mind while undertaking collection and analysis of data. In the
qualitative technique, the data that is collected is usually derived from interviews that
are conducted individually or in groups, participant or non-participant observations,
notes in diaries and other documented studies or analysis.

The qualitative technique provides depth and detailed information for a research.
Depth and detail emerge through direct questioning and careful descriptions. The
extent of depth and detail will vary depending upon the nature and purpose of a
particular study. The responses to open-ended questions in a questionnaire are detailed
and comprehensive. These responses are neither systematic nor standardized. However,
they permit the researcher to understand situations as seen and felt by him. Since the
responses to open-ended questions are longer and detailed, they help the researcher
to understand in depth the points of view of other people, their level of emotions, their
characteristics, their attitudes and values, and their experiences.

The data gathered through participant observation or interviews are also
descriptive in nature. These strategies are most comprehensive for understanding
fully the complexities of a particular situation. Participant observation provides detailed
first hand information to the researcher about a social event. Data gathered through
participant observation generally includes: (i) Description of the setting of the social
situation; (ii) Activities that take place in the setting; and (iii) Description about people
who participated in the activities and their extrinsic behaviour during the activities.
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The descriptions may be in the form of field notes, specifying some basic information
pertaining to the place where the observation takes place, the persons present during
the observation, nature of the settings, type and nature of various types of interactions
and activities during the observation. The field notes taken during observation contain
direct quotations from the people who participated in the observation as well as the
observer’s own feelings and reactions.

It is not possible to find out what is in other individuals’ minds while observing
their extrinsic behaviour. Through participant observation, it is difficult for an observer
to know the feelings, thoughts and intentions of others and also about the behaviours
that took place in earlier situations. However, through open-ended/unstructured
interviews, it is possible to find out what had happened earlier or what could not be
observed during the participant observation. It provides a framework within which
the researcher should be able to gather information from people conveniently and
accurately. The information mostly pertains to a programme, the reaction of participants
about the programme and the type of change the participants perceive in them after
their involvement in the programme. The data are mostly in the form of responses to
structured and unstructured questions put to the respondents by the researcher during
an informal conversation. The responses are generally direct quotations from
respondents in their own words and provide details about situations, events, people,
experience, behaviours, values, customs, etc. The information gathered during or
after an interview includes notes taken by an interviewer along with his detailed
comments about what people say about their experiences, what they think and feel
about the phenomena under study, and what they know about the phenomena.

Social sciences researchers use several qualitative methods by which they
explore diverse issues. These are:

 Phenomenology: This is a philosophy or a method of inquiry that is used in
education. Phenomenology entails the researcher trying to access individuals’
‘life worlds’—their world of experiences. It is where consciousness exists.

 Ethnography: This is derived from anthropology and usually involves
observation of participants and obtaining information through natural inquiry.
It reveals a very comprehensive understanding of behaviours and interactions,
which are set within specific social and cultural contexts.

 Narrative Analysis: This is a method that is deployed to study the structure
and the content of the stories that people narrate about the important events in
their lives. It helps us to understand the ways people arrive at meaning in their
lives.

 Grounded Theory: This method was created to be used in sociology. It is
based largely on interviews but may also rely on observation and documentary
sources in order to develop new theoretical accounts of social situations and
interactions. It provides a well defined approach for data analysis.

Organization of Qualitative Data

The amount of qualitative data gathered by using an open-ended questionnaire, participant
observation and in-depth interviews is huge. It needs to be structured and categorized
into specific patterns, types, and descriptive units to avoid any confusion. However,
before any such classification, it is advisable to make some copies of all the data. Patton
(1982) suggests that one should make four copies and store one complete copy in a
safety deposit box as this data is priceless and unique. In case of loss of any data, it is
impossible to recapture what was actually observed during participant observation or
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what exact conversation took place during an open-ended in-depth interview. The second
copy should be used for further treatment of the data throughout. It is essential to ensure
that the field notes taken during participant observation or open-ended interview are
complete. The third copy may be used to fill the missing gaps, if any, identified during
their scrutiny by the researcher. Additional notes can also be recorded in this copy. The
organization of qualitative data involves a lot of cutting and pasting for which the fourth
copy may be used.

Actual classification or organization can begin only after the copies are made.
There are no formal or universal rules which a researcher may follow in organizing
the data in various units, patterns, or categories. It requires a creative approach and a
lot of perseverance to give a meaningful look to the data. The contents of field notes
about the interview or observation may be read carefully by the researcher and he
may note down his comments in the margins or attach small pieces of paper with his
written notes using staples or tags. The next step is to arrange the data in topics for
which the researcher may use abbreviations. The abbreviated topics are written either
in the margins of the relevant data or on a slip of paper which may be attached with
the relevant page. However, it may be noted that the researcher should read the
information or data several times before it is indexed. The process of classifying or
labelling various kinds of data and preparing a data index is the essential step in the
organization of qualitative data. Sometimes, there are large amounts of data and it is
not possible to develop a simple classification system. In such situations, the data is
organized with the help of computers. Computers help in developing systematic and
comprehensive classification schemes using code numbers for different categories
and sub-categories. The computerized classification system permits the use of
organized data by several groups of people over a long period of time. It permits easy
cross-classification and cross comparison of descriptive narrations for complex
analysis.

Analysis and Interpretation

Analysis of qualitative data means studying the organized material in order to discover
inherent facts. These data are studied from as many angles as possible either to explore
the new facts or to reinterpret already known existing facts. Content analysis, inductive
analysis and logical analysis are mostly used in analysis of qualitative material.

Content Analysis

Content analysis is concerned with the classification, organization and comparison of
the content of a document or communication. In the context of communication research,
Berelson (1952) remarked that content analysis is a research technique for the
objective, systematic, and quantitative description of the manifest content of
communication.

Cartwright (1970) used the terms ‘content analysis’ and ‘coding’ interchangeably
as both the processes involve objective, systematic, and quantitative description of
any symbolic behaviour. Since content analysis is concerned with the classification,
evaluation and comparison of the content of communication or document, it is
sometimes referred to as ‘documentary activity’ or ‘information analysis’. The
communication may be in the form of responses to open-ended questionnaire,
conversation as a result of interview, or description of an observed activity. It may
also be in the form of official records (census, birth, accident, crime, school, institutional
and personal records), judicial decisions, laws, budget and financial records, cumulative
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records, courses of study, content of textbooks, reference words, newspapers
periodicals or journals, prospectus of various educational institutions or universities,
etc., direct quotations, and notes from an interview.

Steps in Content Analysis

The steps involved in the process along with some issues related to this operation are:

(i) Defining the Unit of Analysis: The material may be confined to single words,
phrases, complete sentences, paragraphs, or to even larger amounts of materials,
such as articles or complete books. Either of these can be considered an entity whose
specified characteristics can be determined and analysed. Hayman (1968) suggested
that the unit should be comprehensive enough to provide meaning through some content
at least, but small enough not to allow subjectivity in its use.

(ii) Specifying Variables and Categories: After the unit of analysis is defined, the
researcher then analyses it with the purpose of creating data which is objective and
can be reproduced. This can be deployed for scientific treatment as well as
generalization beyond merely the actual set of symbolic material analysed. For
converting this symbolic material into objective data, the ‘variables’ need to be explicit
in terms of which descriptions are to be made. The variables are sometimes referred
to as ‘dimensions’ or ‘types of attributes’. A few examples of such variables are:
number of words, percentages of personal pronouns, attitude towards privatization,
attractive traits of teachers, degree of confidence in a friend, etc.

After the selection of a variable, viz., degree of confidence in a friend, there are many
ways in which this variable may be broken down into categories as:
(a) Unqualified confidence, (b) Qualified confidence, (c) Confidence and mistrust
equally balanced, (d) Qualified mistrust, (e) Unqualified mistrust, (f) Question not
asked by interviewer, (g) Question asked, but answer not classifiable in above
categories. A second classification of categories of the same variable may be:
(a) High, (b) Low, (c) Not classifiable in either. It may be pointed out that if two
independent persons were to code the same material, one using the first set of categories
and the other using the second, they would come out with different descriptions of the
same material. Hence, explicit specification of the system of categories to be used
with each variable is necessary for reproducible analysis.

(iii) Frequency, Direction and Intensity: Once the unit of analysis is defined, and
the variables and their categories specified, the analysts will then classify units as
well as well as the material to be analysed, according to their frequency, direction and
intensity.

For frequency, the analyst merely counts the number of units which fall into
each of his categories. Cartwright (1970) refers to it as an ‘unit of enumeration’. The
‘unit of enumeration’ and ‘recording unit’ are not necessarily the same. But when the
analyst merely counts the number of recording units which get a certain categorization,
the recording unit is exactly the same as the enumeration unit. For example, in the
analysis of public speech by an economist, it can be the number of times ‘privatizations
of higher education’ may be employed as an ‘argument’ for a certain policy of
government. In this case, an ‘argument’ is taken both as the recording unit and the
enumeration unit. Another example would be of an analyst analysing an editorial on
‘privatization of higher education’ for its favourableness or unfavourableness. For
purposes of quantification, he counts the number of column inches of the whole
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editorial. In this case, a column inch would be the unit of enumeration, whereas the
editorial as a whole would be the recording unit, and hence the two units are not
identical.

In certain situations, it is useful to further classify the units according to direction
and intensity. Direction refers to whether the reference was favourable, unfavourable,
or neutral. It might be pleasant/unpleasant, interesting/uninteresting, and threatening/
non-threatening. Intensity indicates the emotional impact of the unit analysed. Is it
large or small, and in what direction? Judging direction and intensity is more subjective
than merely counting for frequency.

(iv) ContingencyAnalysis: The contingency analysis takes into account the content
within which the unit exists. A researcher should assess the unit in light of the entire
communication so that its actual meaning is not lost.

(v) Sampling: One of the major and practical problems in content analysis is sampling.
For the results to be generalized, the analysed unit must be representative of the total
material with which the researcher is concerned. Invariably, a researcher undertakes
the analysis of a specific content in order to reveal something about the universe of
data than just those symbolic materials with which he deals.

(vi) Preparation of Content Analysis Outline: The following are six steps for
arriving at a satisfactory content analysis outline:

Step 1: Specify Needed Data

In laying out a satisfactory analysis outline, a researcher should clearly specify the
data that are required by him in the total research design so that he may face fewer
difficulties in the long run. The specification of needed data is helpful in planning the
final tables which the researcher may use at later stages of content analysis.

Step 2: Map out Plans for Tabulation

A researcher can avoid a number of problems if he makes clear plans for the tabulation
of coded data. He should decide well in advance whether the coded data are to be
tabulated by hand or computers.

Step 3: Lay Out the Outline

The researcher should list the variables in terms of which the content is to be coded.
For example, if the study pertains to analysing interviews, these variables will be
used to classify not only various features of the answers to questions about the
psychological make-up of the respondent but also matters, such as his age, qualification,
income, marital status, and other demographic and behavioural characteristics. In
listing the variables to be included in the outline, the researcher should ensure that all
the information needed has been entered in the computer via a Microsoft Excel
spreadsheet. The outline should contain provision for coding the name of the study,
the number of each enumeration unit (interview, issue of journal or newspaper, etc.),
the name of coder, and any other relevant information.

Step 4: Fill in Categories for Each Variable

A researcher should use a classification which is thorough with mutually exclusive
categories. Its categories are mutually exclusive if there is one and only one place to
put an item within that system of categories. After defining all the categories in a
structure, a manual of instructions should be prepared with operational definitions of
the categories.
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Step 5: Establish Procedure for Unitizing Material

It is essential for a researcher to establish a procedure for unitizing material. Specific
working definitions to be used in the content analysis should be formulated in such a
way that various coders can all use the same material in the same way. These definitions
should be written down as part of the coding instructions.

Step 6: Try Out the Analysis Outline and Unitizing Procedure

The analysis outline and unitizing procedure on a sample of material should be given
a tryout in order to discover what modifications are needed. This trying out of the
coding procedures is also used as training for those who are to be involved in the final
coding. Coding procedures may include:

 The coder must be a sensitive person, well differentiated with respect to symbolic
materials. He must be able to detect slight differences of meaning but also to
neglect differences that do not have an effect on the specific purpose. In other
words, he must be able to make use of the genotypic categories required by the
analysis outline. In most psycho-social research, this means that the coder must
be acquainted with the concepts of social psychology. If the analysis outline
requires only phenotypic categories or categories defined in  terms of everyday
usage, the coder may well be an intelligent layman. A reasonably good level of
intelligence is the minimal requirement of any content analysis.

 The successful and meaningful use of a well-developed outline depends upon
the selection of efficient coders and their effective training in the outline being
used under good supervision so that the proper procedures of coding are
followed. If the content is large, the process of coding involves the repetitive
application of the analysis outline to the material. It demands the same operational
definition of categories, the same frame of reference, the same degrees of
differentiation, etc. throughout the entire coding operation. In such cases, a
person who is easily satisfied with repetitive work should not be selected as a
coder.

 After the selection of efficient coders, it is necessary to train them in the use of
analysis outline so that they have a full understanding of the objectives of the
project.

 At the stage of final coding, the coder can add new categories to some of the
variables of the outline if he comes across a recording unit for which there is no
category. However, the merit of adding a new category should be assessed by
determining whether a new category would be meaningful within the rationale
of the system of categories. It is also desirable to hold periodic discussions
among the coders to ensure that the same frame of reference and operational
definitions of categories are maintained throughout the coding period.

Validation of Qualitative Analysis

This section is concerned with the major strategies that are helpful for validating and
verifying the result of qualitative analysis.

(i) Rival Explanations

Once the researcher has described the patterns and their explanations, it is important
to look for rival or competing themes and explanations both inductively and logically.
Inductively means looking for other ways of organizing the data that might lead to a
different result. Logically, it involves searching for other logical possibilities and then
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finding if those possibilities can be supported by the data. However, it may be noted
that when considering rival hypotheses and competing explanations, the strategy to
be employed by the researcher is not one of attempting to disprove the alternatives,
but to look for data that supports alternative explanations. In this strategy, the researcher
should give due weightage to supporting evidence and look for the best ‘fit’ between
data and analysis.

(ii) Negative Cases

The search for negative cases and instances that do not fit within the identified pattern
and their understanding is also important in the verification and validation of the
result.

(iii) Triangulation: Comparing Multiple Qualitative Data Sources

This type of triangulation involves comparing and cross-checking consistency of data
derived by different means at different times using qualitative methods. It means:
(a) Comparing observational data with interview data (b) Comparing observational
data with questionnaire data (c) Comparing what participants of a programme say in
public with what they say in private (d) Checking for the consistency the opinion of
the participants abut a programme over a period of time, and (e) Comparing the
opinions of the participants of a programme with others who were associated with the
programme in one capacity or the other. The triangulation of data sources within
qualitative methods will seldom lead to a single totally consistent picture. But such
triangulations are helpful to study and understand when and why there are differences.

(a) Reconciling Qualitative and Quantitative Data

This type of triangulation aims at comparing data collected through some kind
of quantitative methods with data collected through same kind of qualitative
methods. It is highly likely that qualitative methods and quantitative methods
will eventually lead to different findings and not to a single and well integrated
picture of the situation. It is because qualitative data are commonly used for
‘generating hypotheses’ or ‘describing hypotheses’ and quantitative data are
used to ‘analyse outcomes’, or ‘verify hypotheses’. However, in endorsing the
notion of triangulation, Trend (1978), quoted by Patton (1980), maintains that
it is useful to bring a variety of data and methods to bear on the same problem
in order to reduce system basis in interpreting results of study. The findings of
some studies could be strengthened by supplementing a qualitative approach
with quantitative analysis.

(b) Multiple Perspectives from Multiple Observers

The aim of this kind of triangulation is to involve triangulating observers using
several interviewers so as to reduce the potential bias or subjectivity as a result
of observation by a single observer.

(iv) Design

The nature of research design and methodology also contribute to distortion in results.
Sampling gives rise to three types of errors. These are: (a) Distortion in the situations
that were sampled for observation, (b) Distortion introduced by the time periods during
which observations took place, and (c) Distortion because of selectivity in the people
who were sampled either for observation or interviews. Thus, the researcher must be
careful to limit results of his study to those situations, time periods, people, and contents
for which the data are applicable.
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(v) Evaluator Effects

The presence of the researcher during the observation or interview can distort the
results of the study. The distortion may be due to: (a) Reactions of programme
participants and others associated with it to the presence of researcher, (b) Changes
in the researcher during the process of observation or interview, (c) Biases of researcher,
and (d) Incompetence of the researcher. The presence of a researcher during an
observation or interview may create a halo effect, and consequently the participants
of the programme are motivated to ‘show off’. Their deviation from normal behaviour
will lead to distorted findings. It is desirable to undertake long-term observations for
minimizing the halo effect. Researchers sometimes become personally involved with
programme participants and therefore lose their sensitivity to the full range of events
occurring during the process of observation of interview. A record of the changes in
the researcher, field notes and conversation with the people associated with the
programme are helpful to overcome evaluator effects.

The basic objective of qualitative analysis is to provide useful, meaningful and
objective answers to the research questions of researchers, decision-makers and
information users. To be useful, answers provided must relate directly to the questions
that have been asked; to be meaningful the answers must be understandable and
clearly presented; to be objective the researcher must demonstrate that answers
(findings) will stand the test of careful scrutiny.

3.4 QUANTITATIVE TECHNIQUE

In this technique, the data are studied from a variety of angles to explore the new
facts. Analysis requires an observant, flexible and open-mind. It is worthwhile to
prepare a plan of analysis before the actual collection of data. Good, Barr and Scates
(1941) suggest four helpful modes to get started on analysing the gathered data:

(i) To think in terms of significant tables that the data permits.

(ii) To examine carefully the statement of the problem and earlier analysis and to
study the original records of the data.

(iii) To get away from the data and to think about the problem in layman’s terms, or
to actually discuss that problem with others.

(iv) To attack the data by making various statistical calculations.

The exploratory modes may prove very helpful in the analysis of data of any
research study and no seminaries, differences, trends and significant factors would
go unnoticed by the researcher.

Statistical techniques have contributed greatly in gathering, organizing, analysing
and interpreting numerical data. The processing of numerical data through statistics
calls for competence in the use of statistical methods and for understanding of concepts
that underline their development and their application. The researcher must know the
strengths and the weaknesses of the statistical methods which he uses so that he may
not mislead or be misled by such methods.

A discussion of two major areas of statistics, descriptive statistics and inferential
statistics, is presented in some detail. The main purpose of such discussion is to help
the researcher develop an understanding of statistical terminology, and the concepts
necessary to study with understanding the literature dealing with educational research.
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It also serves to help the student develop competence and know-how to conduct
investigations using simple types of statistical analysis.

Organization of Quantitative Data

Organization of data includes editing, classifying and tabulating quantitative
information. Editing implies checking of the gathered raw data for accuracy, usefulness
and completeness. Classification refers to dividing of the data into different categories,
classes, groups or heads. For this, the researcher is guided by the nature of the problem,
the hypotheses to be verified, or by the responses or characteristics of the samples he
has selected. If the problem or hypotheses, for example, involved the difference between
attitudes of men and women teachers towards co-education at the secondary school
stage, the categories male and female serving in government and private aided schools
would be clearly indicated. In some situations when the group is sufficiently
homogeneous, no breakdown into categories or subgroups is necessary and it is
desirable to describe the group as a whole. However, in the situations where the
group is sufficiently heterogeneous, it is desirable to divide the group into homogeneous
sub-groups or categories that have in common some distinctive attributes significant
for the purpose of analysis.

(i) Tabulation is the process of transferring classified data from data gathering
tools to the tabular form in which they may be systematically examined. This
process may be performed in a number of ways. In simple and less sophisticated
types of research, hand-sorting and tabulating procedures are usually employed.
More extensive and sophisticated investigations make use of the card-tabulating
process.

 Hand-Sorting and Hand-Tabulation: Hand-sorting and hand-tabulation
require careful planning. It includes the method of hand-sorting and
recording on tabulation sheets in accurate mathematical terms by marking
and counting frequency tallies for different items on which information is
sought. The sorting of response sheets in case of psychological tests or
scales in various categories must be done before the tabulation of
responses. At times without proper planning, a researcher may waste his
time and energy by tabulating the responses first before it occurs to him
that it would be interesting to compare the responses of the various sub-
groups comprising the sample under investigation. This process would
require another handling of the response sheets, scales or opinionnaires
and would involve reticulating the responses.

 Modern Computational Mechanical Aids: Modern computational
mechanical aids are a boon to the modern researcher. They are used to
save time and effort, and to minimize error during the organizing and
analysis of research data. The increasing and popular use of these
computational devices has advanced educational research in terms of both
quality and quantity. The computational mechanical aids commonly used
are ‘calculators’ and ‘computers’.

(ii) Calculators

The most common computational mechanical device available to the researcher
is the calculator. Its principal advantages are speed and accuracy in performing
addition, subtraction, multiplication and division tasks. These operations are
performed easily, merely by  the pressing of the necessary keys to enter the
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data and another key to begin the desired operation. The calculations involving
combinations of the fundamental operations can also be performed by setting
their order as required in computational problem. The desk calculator provides
reliable results. At times, improper input of the data or incorrect operations of
the machine, or both, furnish erroneous result.

The electromechanical calculators perform the calculations by electrically
operated mechanical devices. On the other hand, electronic calculators developed
recently operate electronically and perform calculations without the use of
mechanical counters and with greater speed. Some of these electronic calculators
are capable of performing operations beyond the four basic operations of
addition, subtraction, multiplication and division. These additional operations
include interpolation, extraction of square roots and reciprocals.

The manufacturers of calculators usually provide instruction manuals with them
for the use of their operators. These manuals provide directions even for simple
operations. If they are studied carefully, the user may not face any difficulty in
performing any operation.

(iii) Computers

A computer system operates in accordance with specific instructions. Each
instruction defines an operation to be performed. It also specifies the data,
device, or mechanism needed to carry out the operation. These instructions are
referred to as a program. A computer is useless until a programmer writes a
detailed set of instructions to be loaded into its internal storage (memory) unit.
There has been a revolution in the field of information technology in recent
times. Simultaneously, programming of computers has made it easy to analyse
data. Statistical Programming in Social Sciences (SPSS) is used by researchers
to analyse and interpreting the results. Another program is MS EXCEL which
can analyse large volumes of data.

The researcher should keep the following factors in view while interpreting the
results:

 Influence of Unstudied Factors: In any type of educational research,
the researcher is generally guided by the factors or variables which he
has studied during the research process. He totally ignores the influence
or effect of unstudied factors while interpreting the results of his study.
To totally ignore the unstudied factors and ascribe the findings of the
research to the occurrence of studied factors alone may be misinterpreting
the actual truth, for the findings in any research are conditioned not by
one or two but innumerable variables. It is truer in the case of experimental
or causal-comparative type of research in which the researcher studied a
very limited number of variables. For example, a researcher, finds that a
group of eighth class students following programmed instruction material
in social studies has performed better compared with another group of
students of the same class taught through lecture method. If he were to
ascribe the better achievement of the first group to the method alone and
ignore the other possible determining factors like high general mental
ability, high achievement motivation, better study habits, interest in the
subject and better socio-economic conditions found among the higher
achieving group, he will be misinterpreting the truth.
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 Selective Factors: A researcher may hideously misrepresent the truth if
he ignores the selective factors. This is more evident in the studies where
a selective group is made the subject of investigation or where a particular
factor is operating in the situation studied. For example, if a researcher
finds that the boys of a particular tribe are mostly low in intelligence and
then concludes, therefore, that the boys of all tribes have a low intelligence,
is ignoring the fact that there exist outside the particular tribe, many tribal
boys with average or high intelligence. Similarly, to find that in a particular
secondary school, the number of the tenth class students failing in
mathematics is greater than the number of students failing in other subjects
and to conclude from this that mathematics is comparatively more difficult
than other subjects of study is ignoring the fact that the students of
mathematics did not receive good instruction in the subject.

 Expected Results: While interpreting the expected results, the researcher
has to keep in mind that he does not go beyond his data support and that
he does not forget the limitations of the study. The researcher has to be
cautious in reporting all such factors which could account for the results.

 Negative Results: Researchers, often, on arriving at results contrary to
what they had hypothesized, jump to develop a sort of defiance mechanism
by exaggerating all the factors that could have possibly vitiated the results.
They often list shortcomings in terms of the use of inadequate tools or
sample fluctuations. These things may be true and there is no harm in
reporting all such factors which come in the way of making the study
precise. Nevertheless, it is not always correct to get results that confirm
hypotheses.
Hypotheses arise from guesswork and cannot be accepted as correct
without being tested for confirmation. Only after the research is completed
is the researcher in a position to declare his results with certainty. When
the results contradict the original hypothesis of the study, the interpretation
and discussion of results should include the researcher’s reconsideration
of the original hypothesis in the light of his findings. At times, researchers
are reluctant to discuss results that contradict the existing known facts.
This attitude is not fair and is likely to impede the progress of research. It
must be noted that hypotheses are tentative and results can differ from
them.

 Results when the Null Hypothesis is Retained: A retained null
hypothesis may occur when:

(a) There is no relationship between the variables; or the experimental
variable is not more effective than the control variable.

(b) The null-hypothesis is false, but the internal validity problems of
the data contaminated the investigation so badly that the actual
relationship between variables could not be established.

3.5 HISTORICAL RESEARCH

History is a meaningful record of past events. It is a valid integrated account of social,
cultural, economic and political forces that had operated simultaneously to produce
historical events. It is not simply a chronological listing of events but an integrated
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assessment of the relationship between people, events, times and places. It is used to
understand the present on the basis of what we know about past events and
developments.

Historical research attempts to establish facts so as to arrive at a conclusion
concerning past events.  It is a process by which a researcher is able to come to a
conclusion as to the likely truth of an event in the past by studying objects available
for observation in the present. Historical research is a dynamic account of the past,
which seeks to interpret past events in order to identify the nuances, personalities and
ideas that have had an influence on these events.

According to Kerlinger: ‘Historical research is the critical investigation of
events, developments, and experience of the past, the careful weighing of the evidence
of the validity of sources of information of the past, and the interpretation of the
weighed evidence.’

According to Gay (1981): ‘Historical research is the systematic collection
and objective evaluation of data related to past occurrences in order to test hypotheses
concerning causes, effects, or trends of those events which may help to explain present
events and anticipate future events.’

Therefore, it can be concluded that true historical research is a process of
reconstructing the past through systematically and objectively collecting, evaluating,
verifying and synthesizing evidence relating to the past events to establish facts and
defensible conclusions, often in relation to particular hypotheses (if appropriate), to
arrive at a scholarly account of what happened in the past.

3.5.1 Nature and Value of Historical Research

The main aim of historical research is to obtain an exact account of the past to gain a
clearer view of the present. Historical research tries to create facts to arrive at
conclusions concerning past events. It is usually accompanied by an interpretation of
these events at the end of their relevance to present circumstances and what might
happen in the future. This knowledge enables us, at least partially, to predict and
control our future existence.

 Historical research as many other types of research, includes the delimitation
of a problem, formulating hypothesis or tentative generalization, gathering and
analysing data, and arriving at conclusions or generalizations, based upon
deductive-inductive reasoning. However, the historian faces greater difficulties
than researchers in any field.

 The job of the historian becomes more complicated when he derives truth from
historical evidence. The major difficulty lies in the fact that the data on which
historical facts are based cannot be substantiated and is relatively inadequate.

 It may be difficult to determine the date of occurrence of a certain historical
event partly because of changes brought in the system of calendar and partly
due to incomplete information. The historian lacks control over both treatment
and measurement of data.

Historical research has great value in the field of educational research because
it is necessary to know and understand educational achievements and trends of the
past in order to gain perspective on present and future direction. Knight (1943), Good,
Barr and Scates (1941) have given the following analysis of the value of historical
research:
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Knowledge of the history of schools and other education agencies is an important
part of the professional training of the teacher or school administrator.

(i) Much of the school work is traditional. The nature of work is restrictive
and tends to foster prejudices in favour of familiar methods. The history
of education is the ‘sovereign solvent’ of educational prejudices.

(ii) The history of education enables the educational worker to delete facts
and drills in whatever form they appear, and it serves as a necessary
preliminary to educational reforms.

(iii) Only in light of their origin and growth can the numerous educational
problems of the present be viewed sympathetically and without bias by
the teacher, administrator or public.

(iv) The history of education shows how the functions of social institutions
shift and how the support and control of education have changed.

(v) It inspires respect for and reverence for great teachers.

The history of education serves to present the educational ideas and standards
of other times, and it enables social worker to avoid mistakes of the past.

3.5.2 Types of Historical Research

The various types of historical research are:

 Legal Research: It is of immense value and interest to educational
administrators. It seeks to study the legal basis of educational institutions run
by different religions and castes, central and state schools, school finance, etc.
But this type of researches need special training in the field of law. Anybody
without this training is not competent to do this type of research.

 Biographic Research: It aims at determining and presenting truthfully the
important facts about the life, character and achievements of famous and
important educators, e.g., contributions of Dr. Radha Krishnan, Prof. B.K.
Passi, Prof. L.C. Singh, etc.

 Studying the History of Ideas: This involves the tracing of major philosophical
or scientific thoughts from their origins through their different stages of
development. It aims at tracing changes in popular thought and attitudes over a
given period of time.

 Studying the History of Institutions and Organizations: While studying
such history, the same general method applies as for the study of a University.
For example, one may study the history of the growth and development of
National Law Universities, IIMs, etc.

3.5.3 Advantages and Disadvantages of Historical Research

The advantages of historical research are:

 The researcher is not physically involved in the situation under study.

 No danger of experimenter-subject interaction.

 Documents are located by the researcher, data is gathered, and conclusions are
drawn out of sight.

 Historical method is much more synthetic and eclectic in its approach than
other research methods, using concepts and conclusions from many other
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disciplines to explore the historical record and to test the conclusions arrived at
by other methodologies.

 Perhaps more than any other research method, historical research provides
librarians with a context. It helps to establish the context in which librarians
carry out their work. Understanding the context can enable them to fulfil their
functions in society.

 It provides evidence of ongoing trends and problems.

 It provides a comprehensive picture of historical trends.

 It uses existing information.

Historical research suffers from several limitations, some are natural due to the
very nature of the subject and others extraneous to it and concerning the capabilities
of the researcher.

 Good historical research is not lazy. It is slow, painstaking and exacting. An
average researcher finds it difficult to cope with these requirements.

 Historical research requires a high level of knowledge, language skills and art
of writing on the part of the researcher.

 Historical research requires a great commitment to methodological scholarly
activity.

 Sources of data in historical researches are not available for the direct use of
the researcher and historical evidence is, by and large, incomplete.

 Interpretation of data is very complex.
 Through historical research, it is difficult to predict the future.
 Scientific method cannot be applied to historical evidence.
 Modern electronic aids (like computers) have not contributed much towards

historical research.
 It is not possible to construct ‘historical laws’ and ‘historical theories’.
 Man is more concerned with the present and future and has a tendency to

ignore the past.
 Time-consuming.
 Resources are scarce.
 Data can be contradictory.
 The research may not be conclusive.
 Gaps in data cannot be filled as there are no additional sources of information.

A historian can generalize but not predict or anticipate, can take precautions
but not control; can talk of possibilities but not probabilities.

3.5.4 Process of Historical Research

Historical research includes the delimitation of a problem, formulating hypothesis or
tentative generalizations, gathering and analysing data, and arriving at conclusions or
generalizations based upon deductive-inductive reasoning. However, according to
Ary, et al., (1972) the historian lacks control over both treatment and measurement of
data. He has relatively little control over sampling and he has no opportunity for
replication. As historical data is the closed class of data located along a fixed temporal
locus, the historian has no choice of sampling his data. He is supposed to include
every type of data that comes his way. Historical research is not based upon
experimentation, but upon reports of observation, which cannot be authenticated.
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The historian handles data which are mainly traces of past events in the form of
various types of documents, relics, records and artefacts, which have a direct or indirect
impact on the event under study.

In deriving the truth from historical evidence, the major difficulty lies in the
fact that the data on which historical research is based are relatively inadequate.

It may be difficult to determine the data of occurrence of a certain historical
event partly because of changes brought out in the system of calendar and partly due
to incomplete information.

Historical research attempts to establish facts to arrive at a conclusion concerning
the past events.

Steps in Historical Research: The steps involved in undertaking a historical
research are not different from other forms of research. But the nature of the subject
matter presents a researcher with some peculiar standards and techniques. In general,
historical research involves the following steps:

Selection of a Problem

Formulation of
Hypothesis

 Primary Sources Secondary Sources

Collection of
Historical Evidence

External Criticism Internal Criticism

Selection of Sources of
Historical Evidence

Qualitative Quantitative

Preparation of Report

Interpretation of Data

Step1: The first step is to make sure the subject falls in the area of the history
of education. One topic could be the study of the various educational systems and
how they have changed with the passing of time. On the other hand, studying
‘contributions of education’ as a component of national history can be of interest to a
researcher. The researcher may be interested in a historical investigation of those
aspects of education that have not been touched upon by any studies yet. Moreover,
the researcher may be interested in re-examining the validity of current interpretations
of certain historical problems which have already been studied.
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Step 2: This necessitates that a thought is given to the various aspects of the
problem and various dimensions of the problem are identified. Hypothesis also needs
to be formulated. The hypothesis in historical research may not be able to be tested,
they are written as explicit statements that tentatively explain the occurrence of events
and conditions. While formatting a hypothesis, a researcher may formulate questions
that are most appropriate for the past events he is investigating. Research is then
directed towards seeking answers to these questions with the help of the evidence.

Step 3: Collection of historical evidence involves following two sub-steps:
(i) Selection of sources of historical evidence

(ii) Cutting out the historical evidence from them

Historical evidence is hidden broadly in two types of historical sources and is
useful to the researcher in many respects. The primary sources, however, are closest
to the researcher’s heart and kept at the highest pedestal.

Step 4: Historical evidence collected must be truthful; hence for establishing
the validity of these sources, the dual processes of external and internal criticism are
used. External criticism is undertaken to establish the authenticity of the documents
of source, correctness of author or builder, data or period to which it belongs, etc.
Internal criticism is done to judge the correctness of the contents of sources.

Step 5: Though statistical testing of hypothesis is not possible, the relationship
among various facts still needs to be established, and synthesis and integration of the
facts in terms of generalization needs to be done.

Three strategies are used to analyse educational concepts. These are:
(i) Generic Analysis: Identifies the essential meanings of a concept and

isolates those elements that distinguished the concept from other words.
(ii) Differential Analysis: Is used when a concept means to have more than

one standard meaning and the basis for differentiating between meanings
is unclear.

(iii) Conditions Analysis: Involves identification of the context condition in
which it can be safely said that the concept was present. Such conditions
are rejected, revised and new conditions added.

In this type of investigation, the researcher must be very cautious while dealing
with the ‘cause and effect’ relationship.

Step 6: The final stage of the study is the preparation of a systematic and
comprehensive report. It is not just the data which is of significance in such a study.
Of prime relevance are the ideas and insights of the researcher, particularly his
assessment of the interaction between the data and the ideas that are used to explain
the data.

3.5.5 Sources of Data in Historical Research

In this section, we discuss the three sources of data in historical research: (i) Primary
sources, (ii) Secondary sources, and (iii) Tertiary sources.

(i) Primary Sources: Primary sources are eye witness accounts and are the
only firm basis of historical enquiry. Good, Barr and Scates (1941) have called them
the ‘first witness to a fact’.

Direct observation, and reporting or recording of the same, comprise primary
sources of data. These provide first-hand information about events that have occurred
in the past. Some of the main types of primary sources are:



Self-Instructional
Material 89

Different Methods of
Research in Language

and Literature

NOTES

 Verbal narratives written by the participants or observers. These may take
various forms, such as official minutes or records, biographies, letters,
contracts, deeds, wills, certificates, magazines or newspaper accounts, maps,
pictures, books, etc.

 Personal primary sources which are typically a person’s observation of events
in which he has participated.

 Physical artefacts like museum collections, artefacts in historical spots such
as remains or relics, as well as various other types of institutions.

 Mechanical artefacts represent information that is observed through the
medium of non-natural items like photographs, films, and audio cassettes.

(ii) Secondary Sources: Secondary sources of data basically refer to
information that is obtained second-hand. For instance, the person from whom
information is obtained neither participated nor witnessed the events. Some types of
secondary sources are magazine and newspaper articles, interviews referred to in the
articles, research papers, research reports, documentaries, etc.

While carrying out historical studies, primary sources of data have highest
credibility when they are used to authenticate presented facts. However, second-hand
information that is available, should also be considered in order to develop a more
holistic view.

Advantages of Secondary Sources

(a) They may acquaint a researcher with major theoretical issues in his field and to
the work that has been done in the area of study.

(b) They may suggest possible solutions of the problem and working hypotheses
and may introduce the researcher to important primary sources.

Some type of data may be primary sources for some purposes and secondary
sources for another. For example, a high school textbook in Indian history will be
ordinarily classified as secondary source, but the book would be a primary source of
data if one were making a study of the changing emphasis on national integration in
high school history textbooks.

(iii) Tertiary Sources: These sources include bibliographies, catalogues and
indexes that guide a researcher to primary and secondary sources.

3.5.6 Evaluation of Data

The main feature of historical research is the evaluation of historical data. The backbone
of historiography is the authenticity of data collected through different sources. Even
when the data are collected through different sources, doubts can be raised about
their validity, reliability and relevance. The process of judging validity, reliability and
relevance of data is carried out through two devices viz., (a) External criticism and
(b) Internal criticism.

(a) External Criticism

External criticism is also known as lower criticism. It involves testing the sources of
data for integrity, i.e., every researcher must test the information received to ensure
that any source of data is in fact what it seems to be. External criticism helps to
determine whether it is what appears or claims to be and whether it reads true to the
original so as to save the researcher from being the victim of fraud. On the whole, the
general criteria followed for such criticism depends on:
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 A good chronological sense, a versatile intellect, common sense, an intelligent
understanding of human behaviour, and plenty of patience and persistence on
the part of the researcher.

 Recent validation of the quality of the source.

 A good track record of the source.

This information may be found in relevant literature. Thereafter, these literary
sources can be verified for genuineness of content by verifying signatures, handwriting,
writing styles, language, etc. Further, material sources of information can be verified
through physical and chemical tests on the ink, paint, paper, cloth, metal, wood, etc.

(b) Internal Criticism

After the integrity of the data sources are established, the actual data content is subject
to verification—this process is known as the internal criticism of the data. It is also
called higher criticism which is concerned with the validity, truthfulness, or worth of
the content of document.

At the outset, the information obtained through a particular source is  examined
for internal consistency. The higher the internal consistency, the greater the accuracy.
The researcher should establish the literal as well as the real meaning of the content
within its historical context.

This is followed by an evaluation of the external consistency of the data. This is
important because, although the authorship of a report is established, the report may
comprise distorted pictures of the past. For verifying that the content is accurate, the
researcher should. firstly compare the information received through two independent
sources, and  secondly match new information obtained with the information already
on hand which has been tested for reliability. Fox (1969) suggested three major
principles that need to be followed in order to establish external consistency of the
data: (i) Data from two independent sources to be matched for consistency, (ii) Data
must have been obtained from at least one independent primary source, and (iii) Data
should not be gathered from a source that has a track record of providing contradictory
information. It is recommended that the researcher apply his professional knowledge
and judgment to make a final evaluation in case it is not possible to find matching
information from two comparable sources.

The following series of questions have been listed by Good, Barr and Scates
(1941) to guide a researcher in the process of external and internal criticism of historical
data:

 Who was the author, not merely what his name was but what his personality,
character and position were like, etc.?

 What were his general qualifications as a reporter—alertness, character
and bias?

 What were his special qualifications as a reporter of the matters here treated?
 How was he interested in the events related?
 Under what circumstances was he observing the events?
 Had he the necessary general and technical knowledge for learning and

reporting the events?
 How soon after the events was the document written?
 How was the document written, from memory, after consultation with others,

after checking the facts, or by combining earlier trial drafts?
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 How is the document related to other documents?
 Is the document an original source—wholly or in part? If the latter, what

parts are original, what borrowed? How credible are the borrowed materials?
How accurately is the borrowing done? How is the borrowed material
changed and used?

Perpetually, the researcher needs answers for all these questions and, therefore,
he has to depend, somewhat, upon evidence he can no longer verify. At times, he will
have to rely on the inferences based upon logical deductions in order to bridge the
gaps in the information.

3.5.7 Purpose of Historical Research

Historical research is carried out to serve the following purposes:

 To Discover the Context of an Organizational Situation: In order to explore
and explain the past, a historian aims to seek the context of an organization/a
movement/ the situation being studied.

 To Answer Questions about the Past: There are many questions about the
past to which we would like to find answers. Knowing the answers can enable
us to develop an understanding of past events.

 To Study the Relationship of Cause and Effect: There is a cause and effect
relationship between two events. A historian would like to determine such a
relationship.

 To Study the Relationship between the Past and the Present: The past can
often help us get a better perspective about current events. Thus, a researcher
aims to identify the relationship between the past and the present, whereby we
can get a clear perspective of the present.

 To Reorganize the Past: A historian reconstructs the past systematically and
objectively, reaching conclusions that can be defended.

 To Discover Unknown Events: There are some historical events that could
have occurred in the past that are not known. A historian seeks to discover
these unknown events.

 To Understand Significance of Events: There may be significant events that
could have been responsible for shaping the organization/movement/situation/
individual being studied by a historian.

 To Record and Evaluate the Accomplishments of Individuals, Institutions
and Other Kinds of Organizations: Historians are greatly interested in
recording and evaluating the accomplishments of leading individuals and
different kinds of organizations including institutions and agencies as these
influence historical events.

 To Provide Understanding of the Immediate Phenomenon of Concern: A
researcher may be investigating a phenomenon. Historical perspective can enable
him to get a good understanding of the immediate phenomenon of concern.

The students and teachers in the discipline of education can develop the following
competencies through a study of history and conducting historical research:

(i) Undertaking of dynamics of educational change.

(ii) Increased undertaking of the relationship between education and the culture in
which it operates.
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(iii) Increased understanding of contemporary educational problem.

(iv) Understanding the functions and limitations of historical evidence in analysing
educational problems.

(v) Development of elementary ability in locating, analysing and appraising
historical evidence.

(vi) Development of a sense of dignity and responsibility of the teaching profession.

3.5.8 Problems in Historical Research

The problems encountered in historical research are:

 Amount of Data: Often, it is difficult to decide as to how much data is sufficient
to reach meaningful conclusions.

 Selection of Data: A historian must avoid improper or faulty selection of data
which may be the result of relying too heavily on some data, ignoring other
data, etc. This can result in a bias in the study.

 Evaluation of Historical Data and Their Sources: Inadequate evaluation of
data and their sources can lead to misleading results.

 Synthesis of Data into a Narrative Account: Due to the very nature of
historical research, it becomes most fruitful, if a researcher is able to successfully
synthesize or integrate the facts into meaningful generalizations. Thus, a failure
on the part of a researcher to interpret data adequately is considered a serious
setback.

There are four problems at the stage of synthesis and in report preparation as
given below:

(i) The ability to establish causation from interrelated events is the first problem.
It is incorrect to infer that one event caused the other just because they occurred
simultaneously.

(ii) The second problem is to accurately define the keywords and terms such that
ambiguity is avoided and the correct connotation is established.

(iii) Distinguishing between evidence indicating how people should behave vs. how
they did behave is the third problem.

(iv) The fourth problem involves distinguishing between the intent and the outcome.
This means that educational historians ensure that the consequences of some
activity or policy were actually the intended consequences.

Historical synthesis and interpretation are considered an art, which is subjective
in nature. This raises a serious problem of subjectivity. ‘Historical synthesis is
necessarily a highly subjective art. It involves the intuitive perception of patterns and
relationships in the complex Web of events, as well as the art of narrative writing.
Explanations and judgments may be called for, that will involve the historian’s own
personality, experience, assumptions, and moral values. Inevitably there are personal
differences among historians in this respect, and prolonged academic disputes among
historians of different schools or nationalities have arisen over practically every event.
The initial reduction of complex events of the recent past to comprehensible pattern is
particularly difficult and subjective…’. Since the very process of writing a narrative
is a human one, therefore, total objectivity is almost impossible. As a consequence,
bias and distorting of facts to fit preconceived notions or ideas are not unusual. It may
also be kept in mind that historical conclusions are conditioned by place, time and the

Check Your Progress

1. What is the function
of the qualitative
technique?

2. What are the two
methods of
tabulation?

3. Write two facts the
researcher should
keep in mind while
interpreting results.

4. Define ‘historical
research’.

5. What are the
various sources of
historical data?
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author. In order to overcome some of these inherent weaknesses, the writer must
clearly indicate the underlying assumptions in his approach. In case he belongs to a
particular school of thought, the same must be stated clearly.

3.6 DESCRIPTIVE SURVEY RESEARCH

One of the basic functions of research is to understand the nature of the problem and
to identify various factors that contribute towards the occurrence of events. Descriptive
research surveys are prominent methods of conducting exploratory research in the
area of social sciences.

The terminology of descriptive survey research is designed such that it compels
the researcher to obtain relevant and accurate information about the current status of
the phenomena and to draw out valid generalizations from the established facts without
any interference or control over the situation. Such type of studies are not limited to
fact finding and may often lead to the development of key principles of knowledge, as
well as solutions for major problems that concern local, state, national and international
issues.

According to Best, “Descriptive survey describes and interprets what is
concerned with conditions and relationships that exist; practices that prevail; beliefs,
points of view or attitudes that are held; processes that are going on, effects that are
being felt, or trends that are developing”.

Descriptive surveys can tell us about what exists at present by determining the
nature and degree of existing conditions. This is the most popular and most widely
used research method in education.

Descriptive research, thus, is concerned with the present and attempts to
determine the status of the phenomenon under investigation.

Descriptive surveys collect and provide three types of information:
 What exists, with respect to variables or conditions in a situation.
 What we want by identifying standards or norms with which to compare

the present conditions or what experts consider to be desirable.
 How to achieve a goal, by exploring possible ways and means on the basis

of the experience of others or opinions of experts.

In simple words, the purpose of descriptive research is to:
 identify present conditions and point to present needs
 study the immediate status of a phenomenon
 find facts
 examine the relationship of traits and characteristics (trends and patterns)

3.6.1 Characteristics of Descriptive Survey

The characteristics of descriptive survey are as follows:

 They are non-experimental, for they deal with relationships between non-
manipulated variables in a natural, rather than an artificial setting.

 They may involve hypothesis formulation and testing.

 They use the logical method of indicative-deductive reasoning to arrive at
generalizations.
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 They are characterized by disciplined inquiry, requiring expertise, objectivity
and careful execution.

 They often employ a method of randomization so that error may be estimated
when inferring population characteristics from observation of samples.

 The variables and procedures are described as accurately and thoroughly as
possible so that the study can be replicated by other researches.

 They use techniques of observation, description and analysis.

 Descriptive surveys ask questions about the nature, incident or distribution of
educational variables.

 Descriptive surveys are a primitive type of research and do not aspire to develop
an organized body of scientific laws.

 Descriptive surveys investigate phenomena in their natural setting. Their purpose
is both immediate and long range.

3.6.2 Steps of Descriptive Survey

The steps of descriptive survey are as follows:

(i) Statement of the Problem: This statement identifies the variable to be involved
in the study and specifies whether the study is merely seeking to determine the
status of these variables or whether it will also investigate relationships between
the variables.

(ii) Identification of Information Needed to Solve the Problem: The research
lists the information to be collected, states whether this information is of a
qualitative or a quantitative nature and identifies the form the information will
take.

(iii) Selection or Development of Instrument for Gathering Data:
Questionnaires, interviews, tests and scales of various types are the most
frequently used instruments for descriptive research. Already existing tools
can be used or new tools can be devised.

(iv) Identification of Target Population and Determination of Any Necessary
Sampling Procedure: The researches determine the group about which
information is being sought—an adequate sample is selected that will adequately
represent the population.

(v) Design of the Procedure for Data Collection: The researcher lays out the
practical schedule obtaining the sample and using the instrument.

(vi) Collection of Data: This involves detailed planning, including getting
permission from the school or persons concerned, time tabling, etc. This time
table helps to collect data in an organized manner.

(vii) Analysis of Data: Statistical techniques to be used will have to be planned.
The researcher should be familiar with the different categories of measurement
scales and use the most suitable so the appropriate tests can be carried out.

(viii) Preparation of the Report: The researcher decides the final format of his
descriptive study.

Data in Descriptive Research

Descriptive research is designed to obtain pertinent and precise information concerning
the current status of phenomena, and wherever possible to draw valid general
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conclusions from the facts discovered. They may often result in the formulation of
important principles of knowledge and solution of significant problems concerning
local, state, national, and international issues. They involve measurement, classification,
analysis, comparison and interpretation. They collect and provide three types of data:

 What exists with respect to variables or conditions in a situation.

 What we want by identifying standards or norms with which to compare the
present conditions or what experts consider desirable.

 How to achieve gaps by exploring possible ways and means on the bases of the
experience of others or the opinion of experts.

3.6.3 Values of Descriptive Research in Education

Due to the following reasons, the descriptive method has been the most popular and
widely used research method in education.

 Description in Present: It helps to explain educational phenomena in terms of
the conditions or relationships that exists, opinions that are held by the students,
teachers, parents, experts professors and that are going on , effects that are
evident or trends that are developing.

 Easy and Direct: Due to the apparent simplicity and directness of the method,
a researcher can gather information in terms of individual’s opinion about some
issue, by a simple questionnaire.

 Only Means: At times, descriptive surveys are the only means through which
opinions, attitudes, suggestions for important educational practices and
instruction, and other data can be obtained.

 Problem Solving: They are of immense value in solving problems about
children, school organizations, supervision and administration, curriculum,
teaching methods and evaluation.

 Keeping Abreast with Changes: The problems in education directly involve
people and the situations precipitating these problems are constantly in a state
of change. To keep abreast of changes, descriptive surveys conducted at different
intervals with representative groups of people will be immensely helpful.

 Development of Data Gathering Tools: Descriptive research is useful in
development of data gathering instruments and tools like checklists, schedules,
score questionnaires and rating scales.

 Provision of Ideas and Data: It provides the background ideas and data from
which many more refined or controlled studies of causal relations are made.

3.6.4 Types of Surveys

These include census surveys, sample surveys, longitudinal surveys, cross sectional
surveys, comparative surveys, evaluation surveys and documentary surveys.

 Census Survey: Census survey means gathering pertinent information about
all the units of population viz., people, institutions, householders, etc. As you
know, population may consist of persons, institutions, objects, attributes,
qualities, families, etc. A population is a well defined group of many of these.
For instance, the Census Survey of India, which takes place once in ten years,
gathers benchmark data about each and every household of India. Since it
concentrates on each and every household, it restricts its scope to certain surface
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level demographic data like age, sex, income, education, lands possessed, cattle,
nature of house, domestic facilities available, etc. The studies are conducted
through a quick survey in a stipulated period. However, coverage of units is
very exhaustive. The census survey as a method of research in education can
be employed to understand educational problems and make policy decisions.

Strength of Census Survey: The strength of the census survey is associated
with generalized characteristics of data. Description of population data acts as
a major source of identifying several pertinent issues and questions for research.
It is very useful in making a trend analysis of different events. Moreover, hard
database system of the entire population is very useful in development of
strategic planning and policy-making of education at the micro level as well as
at the macro level.

Limitations of Census Survey: As discussed, each and every unit of population
is covered under census survey. However, data is gathered only under limited
headings. Also, this data is only surface level information. Through a census
survey one can gather nominal data. Thus, the researcher  cannot ask questions
in depth.

Many times such data is gathered mechanically where the investigators are not
well trained about cross examining the evidence at the field level. In such cases,
the probability of getting valid data is also minimized. Census surveys involve
employment of huge manpower and monetary resources. This method is also
time consuming. Getting each respondent to cooperate for data collection is
very difficult. Hence, the feasibility of conducting census studies is very limited.
Moreover, because of sample surveys many questions can be well answered
by saving time, money and human resources hence, one may look for census
studies with limited focus of research.

 Sample Survey: Sample survey means gathering relevant information about a
smaller representation of the population under study. The data gathered through
sample surveys are generalized to the population of the study. For example,
the opinion of a sample of distance learners drawn from a particular district
towards usefulness of media in open and distance education can be generalized
as the opinion of all distance learners of that district. Educational research
invariably makes use of sample surveys.

Reasons for Conducting Sample Surveys: Sample surveys are preferred over
census surveys on the following grounds:

(a) Greater Range: Unlike census studies where limited information is
gathered from the whole population, sample surveys cover a wide range
of data on different dimensions of the study.

(b) Greater Correctness: With reduced volume of work using expert and
trained personnel, and application of appropriate monitoring mechanism
of data collection and analysis, there is a greater chance of gathering valid
data and its appropriate processing. Moreover, sampling is particularly
more important in obtaining accurate results about phenomena which are
undergoing rapid changes such as opinions about political and social issues
and their impact on education.

(c) Reduced Expenditure: Data collected from a small fraction of population
involves lesser expense than that of a census survey.
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(d) Greater Pace: Since the size of respondents is smaller than the whole
population, the volume of data is smaller. Hence, it is economical in terms
of gathering evidence, tabulating them and processing them quickly.

Characteristics of Sample Surveys: Sample surveys have specific
characteristics, viz., application of appropriate sampling techniques with a view
to ascertaining representativeness of units under investigation; use of appropriate
data gathering tools, mainly, questionnaires, interview schedules, observation
schedules and checklists for record surveys; and use of appropriate techniques
of data analysis for drawing inferences about population.

Examples
(i) Attitude of parents towards Ladli scheme in Delhi schools.

(ii) Causes of dropouts among distance learners as perceived by teachers of
IGNOU.

(iii) Attitude of university students towards Information and Communication
Technology based education.

(iv) Teaching competencies of primary school teachers.
(v) Physical facilities of primary schools in backward districts of a state.

 Cross-Sectional Survey: Cross-sectional survey can be understood as a kind
of sample survey where standardized information is gathered from a sample
drawn from a cross section of pre-determined population at one point of time.
Hence, the sample respondents must represent different distinct segments of
population or stages of development of events. The segments may indicate
different stages of school education like primary, secondary and higher or
different modes of education like face-to-face mode and distance mode. It may
include the schools covered under a specific scheme like mid-day meals and
the schools yet to be covered under the scheme. It may cover a sample of
trained teachers and in-service teachers yet to be trained. The sampling
techniques like random, stratified and cluster sampling are used in identifying
cross-sectional representation of population of the study. Hence the basic feature
of cross sectional survey is associated with varieties of respondents covering
different stages/status in the study. Another main feature of cross-sectional
study is that the information is collected at one point of time. Here, one point of
time refers to single slot of data collection stretching over a few days or months
or more.

Types of Cross-Sectional Surveys: Cross-sectional surveys are classified into
two types. These are:

(i) Description of status of single variables.
(ii) Exploring relationships between two or more variables.

(i) Single Variable Study: In such kind of studies, the researcher is interested in
describing the status of any one variable as explored through investigation of
sample respondents. For example, in an academic assessment study, the
researcher explores needs of secondary and higher secondary students towards
pursuing various kinds of academic programmes. Data may be gathered through
questionnaires or interview techniques, and analysed descriptively highlighting
the degree of different academic needs of students’ background-wise at the
secondary and higher levels. Such kinds of studies are conducted to describe
the characteristics of a cross section of a population. It may include the opinion
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of people, attitude of students, teacher competencies, etc. The analysis of data
in such a kind of study will indicate how characteristics of one sample group
are different from that of another sample group.

(ii) Many Variables Study: In such studies, at least two variables are picked up
for investigation. It may also be more than two variables. For example, you
may be interested in exploring the relationship between achievement and
academic interest of students at different stages of education. Hence, you go
one step ahead by describing the achievement level of a group of students and
academic interest of the same group of students respectively. In exploring
relationships of two variables, you are to plot two sets of data, i.e., achievement
scores and academic interest scores of the same group of sample respondents.
Then you will have to use appropriate statistical techniques for measuring the
level of relationships or co-efficient of correlation, multiple correlation, etc.

 Longitudinal Survey: Through longitudinal surveys, one explores the status
of variables as investigated at different points in time. Through such studies,
the changes in the status of the variables over a period of time are explored.
Time-ordered associations of one variable’s status at different periods of time
are also studied. Unlike a cross-sectional study where past data is recollected
by the respondents at one point in time, the longitudinal study deals with
gathering actual evidences at different points in time. Hence, it is assumed that
the accuracy of data is a higher in longitudinal studies than in that of cross
sectional time-ordered studies. There are three kinds of longitudinal surveys:

(i) Trend Studies: In such kinds of studies, data collection takes place at
different phases. Different groups of sample respondents drawn from the
general population are contacted for different phases of data collection.
For instance, in the case of the impact study of the mid-day meal scheme
at the primary stage, the researcher may collect evidence from a fresh
batch of primary school students on an annual basis for a few years. The
researcher identifies the trend of response patterns of each batch of fresh
students over a period of time.

(ii) Panel Studies: In such studies, the same group of sample respondents is
studied over a period of time. For example, the attitude of a particular
group of students towards school education is studied over a period of
time. In another case, the attendance rate and the achievement level of
students enrolled in class I can be studied longitudinally till the same
group of students clear the class V examination in a school. The problem
of retention of sample respondents is associated with absenteeism or non-
availability/non-cooperation of the same group of sample respondents in
different phases of data collection.

(iii) Cohort Studies: In the cohort study method, a specific population is taken
for study over a period of time. Different samples are drawn from a specific
population over different phases of data collection corresponding to
different phases/stages of development of events. For example, in a district,
prior to the introduction of decentralized management system of primary
education, the teachers’ attitude towards management of the school system
was studied. In the second phase, immediately after introduction of the
new management system, the attitude of teachers was studied. In the
third phase, the attitude of the teachers was studied after completion of
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five years of introduction of the new management system. In this case,
the teacher population was restricted to all the primary schools of a district
covered under District Primary Education Project (DPEP). Even though
the population of the study was specific, the sample respondents
representing the population varied from one phase of study to another.

 Comparative Survey: In comparative surveys, the purpose is to compare the
status of two or more number of variables, institutions, strategies adopted or
groups of respondents, etc. In other words, one may be interested in comparing
the achievement level of students enrolled in two different institutions assuming
that the students of the two different institutions belong to the same population.
In another study, you may like to compare the reaction of teachers serving in
government and private management schools towards the leadership behaviour
of their principals. Moreover, you may be interested to determine the superior
nature of an innovative teaching-learning strategy adopted in certain schools
with a traditional approach of teaching adopted in the same institutions in terms
of achievement of learners. Though comparative survey studies have many
limitations, and they often do not produce the precise and reliable knowledge
that can be gained through rigorous experimental studies, they provide means
of tackling problems that cannot be probed in laboratory situations. Furthermore,
such studies yield valuable information and clues concerning the nature of the
phenomena and are admirably suited to many types of field studies seeking to
establish causal relationships.

 Evaluative Survey: Evaluative survey is conducted with the purpose of
evaluating a programme, a curriculum, a policy, etc. When one intends to
conduct empirical studies on identifying the effectiveness of any programme
functioning or programme output, one may undertake an evaluative survey.
Evaluation studies lead towards arriving at a value judgment about a programme
or policy or institution being worthwhile. Two purposes can be served in the
evaluation of programmes through surveys: (a) Judging the effectiveness of
the programme and (b) Taking a decision for the future course of action. On
the basis of such a study, policymakers or decision-making bodies may identify
the strength and loopholes of a programme and take an appropriate decision to
improve the situation.

 Documentary Survey: Various research questions need to be answered through
analysis of data already available in the form of printed text viz., books, official
records, research reports, review articles, research papers, information bulletins,
handouts, prospectus, annual reports, periodicals, progress reports, experience
of individuals, news items, etc. For instance, the researcher is interested in
comparing the existing status of teacher education programmes in Asian
countries. The researcher makes an analysis of available literature on teacher
education programmes of countries under investigation like policy documents
on education in general, and teacher education in specific curriculum
frameworks of teacher education, role and functions of quality control bodies
on education, planning documents on teacher education, researches conducted
on existing practices of teacher education, evaluation reports on teacher
education programmes, committee reports, minutes of meetings,
recommendations of education commissions, guidelines and norms prescribed
by statutory bodies in education, recommendations of professional organizations
and forums, seminar reports and proceedings on teacher education, etc. There
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can be innumerable sources of obtaining documentary evidences and conducting
relevant studies.

Difference between Documentary Survey and Historical Survey: The
difference is simple and is seen in the context of time of occurrence of events
under investigation. As a documentary surveyor one would be interested in
analysing present events from available records, whereas as a historical
researcher you may analyse past records to explore the incidences which
occurred in the distant past. The similarity of both the approaches exists in the
context of analysis procedure adopted in historical documents and present
documents. For instance, the surveyor as well as the historian follows similar
approaches of identifying relevant records for investigation, judging authenticity
of documents, doing content analysis of evidence, codifying and organizing
contents/information, reviewing the content, making interpretations, etc.

Purpose of Documentary Studies: The documentary surveys serve different
purposes which have a lot of significance for educational research.

(i) To Describe the Existing Structure and Functions of Educational
System or Conditions that Exists in the Educational Field: For example,
the existing practices of primary education in view of achieving the goals
of universalization of elementary education or the status of distance
education programme in teacher preparation can be included in such a
category of documentary surveys.

(ii) To Discover the Relative Importance of Certain Problems and
Identifying Future Trends of Different Developments in the Field of
Education: The trend analysis of growing demand for certain areas of
education, and analysing the corresponding need for expansion of
education can best fit in with such a kind of documentary study.
Another example is Survey of Research in Education. We will come across
different Surveys of Research in Education conducted chronologically by
the late Professor M.B. Buch and NCERT. In such surveys, researches
conducted in different areas of education have been presented in the form
of abstracts. Such studies have been analysed by experts. Projections
have been made about the future. Developments and priorities of research
have also been analysed area-wise. In a closer sense, review of research
studies conducted by a research student in identifying his problem of
investigation also comes under the category of documentary survey study.

(iii) To Analyse Curriculum of Different Stages of Education or to Compare
Curriculum of Different States or Countries: For example, we may be
interested in analysing the curriculum of B.Ed education adopted B.Ed
colleges and universities vis-à-vis NCTE. Similarly, we may be interested
in pointing out the logical flow of curriculum of DIET, SCERT and higher
education of a particular state or country.

(iv) To Analyse and Review Study Materials/Evaluation Items: Analysis,
review and evaluation of textbooks, study materials, reference books,
examination question papers, assessment of assignments, internal
assessment of students performance, evaluation of answer books, etc.,
fall under this category of research. We will come across a number of
studies where the researcher may be interested in content analysis and
evaluation of self study materials of an open university, examination papers
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of a board of secondary education, nature of assignments of distance
education programme, nature of feedback given by tutors, marking
procedure of assignments, etc. Such kinds of analysis depend on the
availability of original documents, adoption of standard parameter of
evaluation and the researcher’s judgment capacity. On many occasions
such kinds of evaluation studies are treated as part of formative research
which have major potentials for programme development.

(v) To Analyse the Literacy Style, Concepts, Beliefs and Ideology of a
Writer: In the case of research in the field of literature and social science,
such analysis is given importance. Moreover, in the area of philosophy of
education, analysis of original text prepared by an author and ideas/
comments of others about the author are analysed for drawing inferences
which have significance for education.

Limitations of Documentary Survey Studies: While conducting documentary
analysis, you may find certain limitations inherent in the method itself.
(a) First, our analysis exclusively depends on documentary evidence.

Conclusions drawn on the basis of documentary data may not give a
complete picture of the phenomenon under investigation. For example,
while analysing curriculum we may depend on text materials. However,
the curricular practices as presented in textual form may not reveal the
complete picture of the process dimensions. The investigation remains
incomplete without incorporating observation based evidence.

(b) Second, data presented in the form of records or publications may not be
available in a particular order. It may be available in an incomplete form.
Moreover, evidence gathered through available documents may not
represent the population of the study. The views, opinions or reactions of
people already available in published documents may not be representative
in nature. A particular segment of the population who may be expressing
their views on certain incidents may not be a true sample of the population
under study. Hence, generalizations of documentary evidences have major
limitations.

(c) Third, we may doubt the authenticity of data available in printed text. We
may cross-examine the information available through one source with that
of the other. Moreover, we will have to be careful about the trustworthiness
of sources of data. Unless we become careful about the objectives of our
study and try to trace necessary documentary evidence, many a time
documentary evidence creates confusion and leads to complicating the
process of investigation. Different records may use different parameters
of present data. Unless we trace these parameters of classification of such
data, we will find it difficult to find a meaningful base of data analysis. For
example, the boundary of some units of analysis, e.g., school districts, age
associates, dropout ratio, etc., can differ from document to document.
Different records pertaining to these data may not have used a common
parameter of classifications or definition of terms. Hence, it is always
advisable to be cautious while adopting documentary analysis with caution
of internal and external criticism of data, meaningfulness of information
and correlating documentary data with other methods of data collection
procedures with a view to getting the total picture of the reality.



Self-Instructional
102 Material

Different Methods of
Research in Language
and Literature

NOTES

3.7 EXPERIMENTAL RESEARCH

Experimental research refers to the research activity wherein the manipulation of
variables takes place, and the resultant effect on other variables is studied.  It provides
a logical and structured basis for answering questions. The experimental researchers
manipulate the environment, stimuli or applications and observe the impact of this
manipulation on the condition or behaviour of the subject. The manipulation that they
undertake is deliberate and systematic.

Experimentation is the testing of hypotheses. Once the experimenters have
defined a situation or issue, they formulate a preliminary solution or hypothesis. They
then apply their observations of the controlled variable relationships in order to test,
and then confirm or reject the hypothesis.

Experimentation is the classic method of experimenting in a science laboratory
where elements are manipulated and effects observed can be controlled. It is the most
sophisticated, exacting and powerful method for discovering and developing an
organized body of knowledge.

According to J.W. Best, “Experimental research is the description and analysis
of what will be or what will occur under carefully controlled condition”.

3.7.1 Characteristics of Experimental Research

Experimental research is based on highly rigorous procedures and aims at producing
reliable and valid conclusions. By looking at the various designs and procedures used,
one can formulate some essential characteristics of experimental research which
distinguish it from other types of research methods like survey and historical.

 Pre-Experimental Statistical Equivalence of Subjects in Different Groups:
This pre-condition is achieved by random selection and assignment of subjects
to different groups. This procedure is essential to meet the threat of selection
differences to the internal validity of the results.

 Use of At Least Two Groups or Conditions that can be Compared: An
experiment cannot be conducted with one group of subjects or one condition at
a time. The intent of the experimenter is to compare the effect of one condition
on one group with the effect of a different condition on another equivalent
group. An experiment may take the shape of a comparison of the effect of one
condition on a group of subjects and the effect of another condition on the same
group.

 Manipulation of the Independent Variable: It is perhaps the most distinct
feature of experimental research. Manipulation stands for the process of
assignment of different values or magnitudes or conditions or levels of the
independent variable to different groups.

 Measurement of Dependent Variable in Quantifiable Form: This
distinguishes experimental research from descriptive, qualitative or analytical
research.

 Use of Inferential Statistics: This is done to make probability statements
about the results, and thus meet the requirements of imperfect measurements
on which the behavioural sciences base their generalization.

 Control of Extraneous Variables: Though applicable to any other type of
research, control of extraneous variables is the sine qua non of true experimental
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designs and the experimenter makes a determined effort to achieve it. It helps
the experimenter to eliminate the possibility of any other plausible rival
hypothesis claiming to explain the result.

3.7.2 Steps in Experimental Research

The steps in experimental research are as follows:

(i) Survey of the Literature Relating to the Problem: In experimentation, the
researcher needs to acquire up-to-date information relating to the problem.

(ii) Selection and Definition of the Problem: It needs a rigorous logical analysis
and definition of the problem in precise terms. The variables to be studied are
defined in operational terms clearly and unambiguously. It helps the researcher
to convert the problem into a hypothesis that can be verified or refuted by the
experimental data.

(iii) Statement of Hypotheses: Hypotheses are the heart of experimental research.
They suggest that an antecedent condition or phenomenon is related to the
occurrence of another condition, phenomenon, event or effect. To test a
hypothesis, the researcher attempts to control all the conditions except the
independent variable. Therefore, he should give sufficient attention to the
formulation of hypotheses. The experimental plant and statistical procedures
help him in the testing of hypotheses and contribute little in the development of
theories or advancement of knowledge. However, the hypotheses developed or
derived from existing theories contribute to the development of new theories
and knowledge.

(iv) Construction of Experimental Plan: Experimental plan refers to the
conceptual framework within which the experiment is to be conducted.
According to Van Dalen, an experimental plan represents all elements,
conditions, phenomena, and relations of consequences so as to:

 Identify the non-experimental variables.

 Identify the most appropriate research design.

 Identify a sample of subjects that will suitably represent the target
population, form groups of these subjects and decide on the experiments
which will be conducted on each group.

 Choose or develop an instrument that can be deployed to measure the
results of the experiment.

 Lay out the data collection process and  conduct a pilot study  to test the
instrument and the research design and state the hypotheses.

3.7.3 Variables

A variable is any feature or aspect of an event, function or process that, with its
presence and nature, affects some other event or process which is being studied.
According to Kerlinger, “Variable is a property that takes on different value”.

Types of Variables

The various types of variables are as follows:

 Independent Variables: These are conditions or characteristics that are
manipulated by the researcher in order to identify their relationship to observed
phenomena. In the field of educational research, for instance, a specific teaching
method or a variety, of teaching material are types of independent variables.
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The two kinds of independent variables are:
(i) Treatment Variables: These are variables which can be manipulated by

the researcher and to which he assigns subjects.
(ii) Organism or Attribute Variables: These are factors, such as age, sex,

race, religion, etc., which cannot be manipulated.

 Dependent Variables: Dependent variables represent characteristics that alter,
appear or vanish as a consequence of introduction, change or removal of
independent variables. The dependent variable may be a test score or
achievement of a student in a test, the number of errors or measured speed in
performing a task.

 Confounding Variables: A confounding variable is one which is not the subject
of the study but is statistically related with the independent variable.  Hence,
changes in the confounding variable track the changes in the independent
variable. This creates a situation wherein subjects in a particular condition differ
unintentionally from subjects in another condition. This is not a good result for
the experiment which is attempting to create a situation wherein there is no
difference between conditions other than the difference in the independent
variable. This phenomenon enables us to conclude that the manipulation
undertaken directly causes differences in the dependent variable. However, if
there is another variable besides the independent variable that is also changing,
then the confounding variable is the likely cause of the difference. An example
of a common confounding variable is that when the researcher has not randomly
assigned participants to groups, and some individual difference such as  ability,
confidence,  shyness, height, looks, etc., acts as a confounding variable. For
instance, any experiment that involves both men and women is naturally afflicted
with confounding variables, one of the most apparent being that males and
females operate under diverse social environments. This should not be confused
to mean that gender comparison studies have no value, or that other studies in
which random assignment is not employed have no value; it only means that
the researcher must apply more caution in interpreting the results and drawing
conclusions.

Let us consider an instance wherein an educational psychologist is keen to
measure how effective is a new learning strategy that he has developed.  He assigns
students randomly to two groups and each of the students study materials on a specific
topic for a defined time period. One group deploys the new strategy that the
psychologist has developed, while the other uses any strategy that they prefer.
Subsequently, each participant takes a test on the materials. One of the obvious
confounding variables in this study would be advance knowledge of the topic of the
study. This variable will affect the test results, no matter which strategy is used. Because
of an extraneous variable of this nature, there will be a level of inconsistency within
and between the groups. It would obviously be the preferred situation if all students
had the exact same level of pre-knowledge. In any event, the experimenter, by randomly
assigning the groups, has already taken an important step to ensure the likelihood that
the extraneous variable will equivalently affect the two groups.

Let us imagine an experiment being undertaken to measure the effect that noise
has on concentration. Assume that there are 50 subjects each in quiet and noisy
environments.  Table 3.1 below illustrates the ideal or perfect version of this experiment.
‘IV’ and ‘EV’ represent the independent variable and external variables respectively.
Note that (as shown in the table), the only difference between the two conditions is
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the IV, which indicates that the noise level varies from low to high in the two conditions.
All the other variables are controlled and are exactly the same for the two conditions.
Therefore, any  difference in the concentration levels of subjects between the two
conditions must have been caused by the independent variable.

Table 3.1 Determining the Impact of Internal and External Variables

Variables Quiet Condition N = 50 Noisy Condition N = 50

Noise Level (IV) Low High

IQ (EV) Average Average

Room temperature (EV) 68 degrees 68 degrees

Sex of subjects (EV) 60 per cent F 60 per cent F

Task difficulty (EV) Moderate Moderate

Time of day (EV) All different times between 9–5 All different times between 9–5

Etc. (EV) Same as noisy environ. Same as quiet environ.

Etc. (EV) Same as noisy environ. Same as quiet environ.

An Ideal Experiment

Now consider another version of this experiment wherein some of the other variables
differ across conditions. These are confounding variables (highlighted below) and the
experiment being conducted is not ideal.  In this experiment, if the concentration
levels of subjects vary between the two conditions this may have been caused by the
independent variable, but it could also have been caused by one or more of the
confounding variables.  For instance, if the subjects in the noisy environment have
lower concentration levels, is it because it was louder, too hot or because they were
tested in the afternoon?  It is not possible to tell and therefore, this is less than ideal.

Variables Quiet Condition Noisy Condition

Noise Level (IV) Low High

IQ (EV) Average Average

Room temperature (EV) 68 degrees 82 degrees

Sex of subjects (EV) 60 per cent F 60 per cent F

Task difficulty (EV) Moderate Moderate

Time of day (EV) Morning Afternoon

Etc. (EV) Same as noisy environment Same as quiet environ.

Etc. (EV) Same as noisy environment Same as quiet environ.

A Non-Ideal Experiment

Controlling the Confounding Variables

There are ways by which the extraneous variables may be controlled to ensure that
they do not become confounding variables. All people-related variables can be
controlled through the process of random assignment which will most likely ensure
that the subjects will be equally intelligent, outgoing, committed, etc. Random
assignment does not necessarily ensure that this is the case for every extraneous variable
in every experiment. However, when a sample is large, it works very well and the
researcher’s motives for using this method will never be questioned.

One of the way in which situation variables or task variables can be controlled
is basically by keeping them constant. For instance, in the noise-concentration
experiment above, we could adjust the thermostat and thereby keep the room
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temperature constant and test all the subjects in the same room.  We would, of course,
hold the difficulty of the tasks constant by giving all subjects in both environments the
same task. It is common practice for instructions to be written or recorded and presented
to each subject in exactly the same way.

At time, the researcher cannot hold a situation or task variable constant. In
these situations too, random assignment can be of great help. Consider a situation
where the same room is not available for testing the two groups and, in fact, one
group is tested on a Monday in Room 1 and the other group on a Tuesday in Room 2.
In this situation, we can use random assignment which can result in half the Monday
subjects in Condition A and the rest in Condition B, and the same for the Tuesday
subjects.  Hence both conditions will have roughly the same percentage of subjects
tested in Room 1 and 2. On the other hand, consider what would happen if we did not
use random assignment and instead tested the Monday subjects in Condition A and
the Tuesday subjects in Condition B. In this situation, we have two confounding variables.
Subjects in Condition A were tested on different days of the week and in different
rooms from those in Condition B. Any difference in the results could have been caused
by one or more of the independent variable, the day of the week, or the room.

In other words, confounding variables are those aspects of a study or sample
that might influence the dependent variable and whose effect may be confused with
the effects of the independent variable. Confounding variables are of two types:

(a) Intervening Variables: In many types of behavioural research, the relationship
between independent and dependent variables is not a simple one of stimulus
to response. Certain variables that cannot be controlled or measured directly
may have an important effect on the outcome. These modifying variables
intervene between the cause and the effect. For example, in a classroom language
experiment, a researcher is interested in determining the effect of immediate
reinforcement on learning the parts of speech. He suspects that certain factors
or variables other than the one being studied may be influencing the result,
even though they cannot be observed directly. These factors may be anxiety,
fatigue or motivation. These factors cannot be ignored. Rather they must be
controlled as much as possible through the use of appropriate design. For
example, a variable (as memory) whose effect occurs between the treatment in
a psychological experiment (as the presentation of a stimulus) and the outcome
(as a response) is difficult to anticipate or is unanticipated, and may confuse
the results.

(b) Extraneous Variables: These are variables that are not the subject of an
experiment but may have an impact on the results. Hence, extraneous variables
are uncontrolled and could significantly influence the results of a study. Often
we find that research conclusions need to be questioned further because of the
influence of extraneous variables. For instance, a popular study was conducted
to compare, the effectiveness of three methods of social science teaching.
Ongoing, regular classes were used, and the researchers were not able to
randomize or control the key variables as teacher quality, enthusiasm or
experience. Hence, the influence of these variables could be mistaken for that
of an independent variable.

For instance, in a study which attempts to measure the effect of temperature in
a classroom on students’ concentration levels, noise coming into the class through
doors or windows can influence the results and is therefore an extraneous variable.
This may be controlled by soundproofing the room, which illustrates how the
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extraneous variable may be controlled in order to eliminate its influence on the results
of the test.

The following are the types of extraneous variables:
 Subject variables pertain specifically to the people being studied. These

people’s characteristics, such as age, gender, health status, mood,
background, etc., are likely to affect their actions.

 Experimental variables pertain to the persons conducting the experiment.
Factors, such as gender, racial bias, or language influence how a person
behaves.

 Situational variables represent the environment factors which were prevalent
at the time when the study or research was conducted. These include the
temperature, humidity, lighting, and the time of day, and could have a bearing
on the outcome of the experiment.

 Continuous variable is one wherein, any value is possible within the range
of the limits of the variable. For instance, the variable ‘time taken to run the
marathon’ is continuous since it could take 2 hours 30 minutes or 3 hours
15 minutes to run the marathon. On the other hand, the variable ‘number of
days in a month that a worker came to office’ is not a continuous variable
since it is not possible to come to office on 14.32 days.

 Discrete variable is one that does not take on all values within the limits of
the variable. For instance, the response to a five-point rating scale must
only have the specific values of 1, 2, 3, 4, or 5. It cannot have a decimal
value such as 3.6. Similarly this variable cannot be in the form of 1.3 persons.

 Quantitative variable is any variable that can be measured numerically or
on a quantitative scale, at an ordinal, interval or ratio scale. For example, a
person’s wages, the speed of a car, or the person’s waist size are all
quantitative variables.

 Qualitative variables are also known as categorical variables. These variables
vary with no natural sense of ordering. They are therefore measured on the
quality or characteristic. For example, eye colour (black, brown, or blue) is
a qualitative variable, as are a person’s looks (pretty, handsome, ugly, etc.).
Qualitative variables may be converted to appear numeric, but this
conversion is meaningless and of no real value (as in male = 1, female = 2).

3.7.4 Experimental Designs

The various experimental designs have been discussed in this section.

(a) Single Group Design: In this design study is carried out on a single group.
Experiments can be conducted in the following ways:

(i) One-Shot Case Study: This is a single group studied only once. A group
is introduced to a treatment or condition and then observed for changes
which are attributed to the treatment. This is like an ex-post facto method
in which on the basis of a dependent variable, an independent variable is
looked for.

(ii) One Group Before after Design: This design entails the inclusion of a
pre-test in order to establish base level scores.  For instance, to use this
design in a study of college performance, we could compare college grades
prior to gaining the experience  to the grades after completing a semester
of work experience. In this design, we subtract the score of pre-test from
post-test and see the differences. This difference is seen using a ‘t’ test.
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(iii) Time Series Designs: Time series designs refer to the pre-testing and
post-testing of one group of subjects at different intervals. In this design,
continuous observation is carried out till a clear result is not seen. The
purpose is to establish the long-term effects of treatment and can often
lead to the number of pre- and post-tests varying from just one each, to
many. At times, there is a period of interruption between tests so as to
assess the strength of the treatment over a long time frame.

(iv) Counterbalanced Design: Experiments that use counterbalanced design
are effective ways to avoid the pitfalls of repeated measures, where the
subjects are exposed to treatments one after the other.

Typically in an experiment, the order in which the treatments are administered
can affect the behaviour of the subjects. It may also elicit a false response due to
fatigue or any other external factors which may have a bearing on the behaviour of the
subjects. To control or neutralize this, researchers use a counterbalanced design, which
helps to reduce the adverse effects of the order of treatment or other factors on the
results.

Counterbalancing helps to avoid confounding among variables. Take for example
an experiment in which subjects are tested on both, auditory reaction time task and
visual reaction time task. If each and every subject were first tested on the auditory
reaction time task and then on the visual reaction time task, the type of task and the
order of presentation would be confounded. If the visual reaction time was lower, we
would not be sure whether reaction time to a visual stimulus is ‘really’ faster to an
auditory stimulus, as it is quite likely that the subjects would have learned something
while performing the auditory task which led to an improvement of  their performance
on the visual task.

(b) Two Equivalent Group Design
(i) Static Group Comparison Study: This design attempts to make up for

the lack of a control group but falls short in relation to showing if a change
has occurred.  In this group, no treatment is given but only observation is
carried out in a natural way of two groups, e.g., observation of the monkeys
living in a city and observation of other monkeys living in the jungle. It is
fair to mention here that in these groups nothing is manipulated as this
design does not include any pre-testing and therefore any difference
between the two groups prior to the study is unknown.

(ii) Post-Test Equivalent Groups Design: Randomization as well as the
comparison of both the control and experimental group, are used in studies
of this nature.  Each group is chosen and assigned randomly and presented
with either the treatment, or a type of control.  Post-tests are subsequently
administered to each subject to establish whether or not a difference exists
between the two groups. While this is close to being the best possible
method, it falls short on account of its lack of a pre-test measure.  It is not
possible to establish if the difference that seems to exist at the end of the
study actually represents a change from the difference at the beginning of
the study. Hence, while randomization mixes the subjects well, it does
not necessarily create an equivalency between the two groups.

(iii) Pre-Test and Post-Test Equivalent Groups Design: This is the most
effective as well as the most difficult method in terms of demonstrating
cause and effect.  The pre-test post-test equivalent groups design ensures
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the presence of a control group as well as a measure of change. Importantly,
it also adds a pre-test thereby assessing any differences that existed
between the groups prior to the study taking place. In order to apply this
method, we select students at random and then segregate them into one
of two groups. We would subsequently evaluate the previous semester’s
grades for each group in order to arrive at a mean grade point average.
The treatment (work experience) would be applied to one group, whereas
a control would be applied to the other.
It is critical that the two groups be treated similarly in order to control for
variables, such as socialization, so the control group may participate in
an activity such as a softball league while the other group participates in
the work experience programme. The experiment ends at the end of the
semester, and the semester’s grades are compared.  If it is found that the
grade change for the experimental group was significantly different from
the grade change of the control group, one could conclude that a semester
of work experience results in a significant difference in grades when
compared to a semester of non-work related activity. programme.

(iv) Counterbalanced Randomized Two Groups Design: In this design, the
group is divided in two parts on a random basis. This design is also called
‘rotation design’.

The simplest type of counterbalanced measure design is used when there are
two possible conditions, A and B. As with the standard repeated measures design, the
researchers want to test every subject for both conditions. They divide the subjects
into two groups—one group is treated with condition A, followed by condition B, and
the other is tested with condition B followed by condition A as shown in Figure 3.1.

Fig. 3.1 Experiment to Show Counterbalanced Measure Design

(c) Solomon Four Group Design: The sample is randomly divided into four
groups. Two of the groups are experimental samples, whereas the other two
groups experience no experimental manipulation of variables. Two groups
receive a pre-test and a post-test. Two groups receive only a post-test. Table
3.2 shows the effect of a particular teaching method on the following groups.

Table 3.2 Solomon Four Group Design

Group Pre-test Treatment Post-test

a) R No No No

b) R No Yes No

c) R Yes No No

d) R Yes Yes No

Table 3.3 shows a teaching experiment using the Solomon design where testing
before and without treatment have similar results, whilst results after teaching are
significantly improved. This indicates that the treatment is effective and not subject to
priming or learning effects.
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Table 3.3 Pre-and Post-Testing

Group Pre-test Treatment Post-test Pre-result Post-result
(a) R No No No 3 10

(b) R No Yes No 4 5

(c) R Yes No No 9

(d) R Yes Yes No 3

3.7.5 Internal and External Validity in Experimental Research

Internal Validity

Internal validity is considered as a property of scientific studies which indicates the
extent to which an underlying conclusion based on a study is warranted. This type of
warrant is constituted by the extent to which a study minimizes systematic error or
‘bias’. If a causal relation between two variables is properly demonstrated then the
inferences are said to possess internal validity. A fundamental inference may be based
on a relation when the following three criteria are satisfied:

1. The ‘cause’ precedes the ‘effect’ in time (temporal precedence).
2. The ‘cause’ and the ‘effect’ are related (covariation).
3. There are no plausible alternative explanations for the observed covariation

(non-spuriousness).

Internal validity refers to the ability of a research design for providing an
adequate test of an hypothesis and the ability to rule out all plausible explanations for
the results but the explanation being tested. For example, let us consider that a
researcher decides that a particular medication prevents the development of heart
disease because he found that research participants who took the medication developed
lower rates of heart disease than those who never took the medication. This
interpretation of the study’s results is likely to be correct, however, only if the study
has high internal validity. In order to have high internal validity, the research design
must have controlled the directionality and third-variable problems, as well as for the
effects of other extraneous variables. In short, the researcher would have needed to
perform an experimental study in which:

 Participants were randomly assigned to the experimental and control
groups.

 Participants did not know whether they were taking the medication.

The most internally valid studies are experimental studies because they are
better than correlational and case studies at controlling for the directionality and third-
variable problems, as well as for the effects of other extraneous variables.

Threats to Internal Validity

The following are the various threats to internal validity:

Ambiguous Temporal Precedence: Lack of precision about the occurrence
of variable, i.e., which variable occurred first, may yield confusion that which variable
is the cause and which is the effect.

Confounding: Confounding is a major threat to the validity of fundamental
inferences. Changes in the dependent variable may rather be attributed to the existence
or variations in the degree of a third variable which is related to the manipulated
variable. Rival hypotheses to the original fundamental inference hypothesis of the
researcher may be developed where spurious relationships cannot be ruled out.



Self-Instructional
Material 111

Different Methods of
Research in Language

and Literature

NOTES

Selection Bias: It refers to the problem that, at pre-test, differences between
the existing groups that may interact with the independent variable and thus be
‘responsible’ for the observed outcome. Researchers and participants bring to the
experiment a myriad of characteristics, some learned and others inherent. For example,
sex, weight, hair, eye, and skin color, personality, mental capabilities and physical
abilities, etc. Attitudes like motivation or willingness to participate can also be involved.
If an unequal number of test subjects have similar subject-related variables during
the selection step of the research study, then there is a threat to the internal validity.

Repeated Testing: It is also referred to as testing effects. Repeatedly measuring
or testing the participants may lead to bias. Participants of the testing may remember
the correct answers or may be conditioned to know that they are being tested.
Repeatedly performing the same or similar intelligence tests usually leads to score
gains instead of concluding that the underlying skills have changed for good. This
type of threat to internal validity provides good rival hypotheses.

Regression toward the Mean: When subjects are selected on the basis of
extreme scores (one far away from the mean) during a test then this type of threat
occurs. For example, in a testing when children with the bad reading scores are selected
for participating in a reading course, improvements in the reading at the end of the
course might be due to regression toward the mean and not the course’s effectiveness
actually. If the children had been tested again before the course started, they would
likely have obtained better scores anyway.

External Validity

External Validity is considered as the validity of generalized (causal or fundamental)
inferences in scientific studies. It is typically based on experiments as experimental
validity. In other words, it is the degree to which the outcomes of a study can be
generalized to other situations and people.

If inferences about cause and effect relationships which are based on a particular
scientific study may be generalized from the unique and characteristics settings,
procedu res and participants to other populations and conditions then they are said to
possess external validity. Causal inferences possessing high degrees of external validity
can reasonably be expected to apply:

 To the target population of the study, i.e., from which the sample was drawn. It
is also referred to as population validity.

 To the universe of other populations, i.e., across time and space.

An experiment using human participants often employ small samples which
are obtained from a single geographic location or with characteristics features is
considered as the most common threat to external validity. Due to this reason, one
cannot be certain that the conclusions drawn about cause and effect relationships do
actually apply to people in other geographic locations or without these particular
features.

External validity refers to the ability of a research design for providing
outcomes that can be generalized to other situations, especially to real-life situations.
For instance, if the researcher in the hypothetical heart disease medication study found
that the medication, under controlled conditions, prevented the development of heart
disease in research participants, he would want to generalize these findings to state
that the medication will prevent heart disease in the general population. However, let
us consider that the research design required the elimination of many potential
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participants, such as people who abuse alcohol or other drugs, suffer from diabetes,
weigh more than average for their height, and have never suffered from a mood or
anxiety disorder. These are common risk factors for heart disease and, by eliminating
these factors; the outcomes of the study would provide little evidence that the
medication will be effective for people with these risk factors. In other words, the
study would have low external validity and, hence, its outcomes to the general
population could not be generalized.

This commonly happens in tests of antidepressant medications. Because
researchers want to make sure that the antidepressant effects of the medications being
tested are not hidden by the effects of extraneous variables, they often have excluded
potential participants with one or more of the following characteristics:

 People who are addicted to alcohol or illicit drugs.

 People who take various medications.

 People who have anxiety disorders (such as, phobic disorders).

 People who suffer from depression with psychosis.

 People with mild depression (because they would show only a small response
to the medication).

If a study excluded people with these characteristic features, then most of the
participants suffering from depression would be excluded from the final pool of
participants. The outcomes of the study, therefore, would provide little information
about how most depressed people will respond to the medication.

Threats to External Validity

A threat to external validity is an explanation of how you might be wrong in making a
generalization. Usually, generalization is limited when the cause, i.e., independent
variable depends on other factors; therefore, all threats to external validity interact
with the independent variable.

 Aptitude-Treatment Interaction: The sample may have specific characteristic
features that may interact with the independent variable, limiting generalization.
For example, inferences based on comparative psychotherapy studies often
employ specific samples (e.g., volunteers, highly depressed, no comorbidity).
If psychotherapy is found effective for these sample patients, will it also be
effective for non-volunteers or the mildly depressed or patients with concurrent
other disorders?

 Situation: All situational features, such as treatment conditions, time, location,
lighting, noise, treatment administration, investigator, timing, scope and extent
of measurement, etc. of a study potentially limit generalization.

 Pre-Test Effects: If cause and effect relationships can only be found when
pre-tests are carried out, then this also limits the generality of the findings.

 Post-Test Effects: If cause and effect relationships can only be found when
post-tests are carried out, then this also limits the generality of the findings.

 Reactivity (Placebo, Novelty and Hawthorne Effects): If cause and effect
relationships are found they might not be generalized to other situations if the
effects found only occurred as an effect of studying the situation.

 Rosenthal Effects: Inferences about cause-consequence relationships may not
be able to generalize to other investigators or researchers.
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3.8 QUALITATIVE RESEARCH

Qualitative research is a specific method of inquiry used in various different educational
disciplines. Qualitative researchers aim to collect an in-depth perceptive of human
activities and the reasons that govern such activities. Typically, the qualitative method
exceptionally investigates the ‘why’ and ‘how’ of decision-making along with ‘what’,
‘where’ and ‘when’. Consequently, the researchers use the smaller but focused samples
rather than large samples.

Qualitative researchers have several alternatives related to data collection, such
as qualitative research interview, grounded theory practice, narratology, storytelling,
classical ethnography or shadowing. Besides, the qualitative researchers categorize
the data into specific modules for organizing and analysing results. Typically, the
qualitative researchers rely on the following methods for collecting required
information:

 Participant Observation

 Non-Participant Observation

 Field Notes

 Reflexive Journals

 Structured Interview

 Semi-Structured Interview

 Unstructured Interview

 Analysis of Documents and Materials

The techniques of participating and observing may differ from situation to
situation. Some of the distinctive qualitative methods include the use of focus groups
and key informant interviews. One of the traditional and specialized forms of qualitative
research is termed as cognitive testing or pilot testing which is specifically used to
develop quantitative survey objects. Survey objects are piloted on study participants
to test the reliability and validity of the objects.

The qualitative researchers use various different research approaches or research
designs in the educational researches. Some of the most commonly used qualitative
research approaches are as follows:

 Basic/Generic/Pragmatic Qualitative Research

 Ethnographic Research

 Grounded Theory

 Phenomenological Research

 Philosophical Research

 Critical Social Research

 Ethical Inquiry

 Foundational Research

 Historical Research

Qualitative research is thus a generic term specifically used for investigative
methodologies. It emphasizes the use of the significant variables in their natural
surroundings.
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3.8.1 Phenomenological Research

Applied to research, phenomenology is the study of phenomena: their nature and
meanings, i.e., the descriptive study of how individuals experience a phenomenon.
The phenomenological research describes the ‘subjective reality’ of an event as
perceived by the population under study; thus it is the study of a phenomenon. The
underlying principle of the phenomenological approach is to elucidate and identify
the specific phenomena through how they are perceived by the actors/samples in a
situation. In case of human samples, this usually involves collecting ‘in-depth’
information and perceptions through inductive, qualitative methods, such as interviews,
discussions and participant observation, and then representing it from the perspective
of the research participant(s).

Phenomenology is typically concerned with the study of experience from the
perspective of the individual, ‘bracketing’ taken-for-granted assumptions and standard
techniques of perceiving. Epistemologically, phenomenological approaches are
exclusively based in a paradigm of individual knowledge and subjectivity, and
emphasize the significance of personal perspective and interpretation. As such these
are considered as powerful tools that help to understand subjective experience, gain
insights into people’s motivations and actions, and evaluate taken-for-granted
assumptions and conventional wisdom.

Phenomenological approaches can be characteristically applied to single cases
or to serendipitous or intentionally selected samples. Several methods can be used in
phenomenological based research, including interviews, conversations, participant
observation, action research, focus meetings and analysis of personal details.

The objective of qualitative phenomenological research is to describe a ‘lived
experience’ of a phenomenon. Since this is a qualitative analysis of narrative data,
hence methods used to analyse the data must also be quite different as compared to
traditional or quantitative methods of research.

Data Collection

To collect data for processing meaningful information in a phenomenological study,
the participant can depict their own live phenomenal experience. The research tools
used can be an interview to collect the participants’ explanations of their own experience
or the participants’ written or oral self-report, or even their aesthetic expressions,
such as, art, poetry, narratives, etc. The researcher should attempt to be non-directive
as much as possible in giving the instructions. Encourage the participant to provide a
full description of their own experience which may include their thoughts, feelings,
images, sensations, memories along with a description of the circumstances in which
the experience actually happened.

Data Analysis

The data analysis is also very significant aspect of any research because if the data is
not analysed logically and accurately then the purpose of the research conducted will
be unsuccessful. The most important principle of analysis of phenomenological data
is to utilize an emergent policy that will support the technique of analysis to pursue
the data analysis process in such a way that the original nature of the data remains
intact. For example, the approach used for analysing artistic depictions of experience
must be different from narratives or interview data. Though in all types of cases
under analysis, the focus should be on to evidently understand the significance and
meaning of the description.
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Foundational Concepts for Research

The phenomenological researcher aims to provide affluent textured description of
live experiences. The term live experience typically refers to a key perception and the
focus of investigation for phenomenological study.

The live experiences include the world of objects that are around us as we
perceive them and our own live experience about our self, body and relationships.
Characteristically, it is the “Locus of interaction between ourselves and our perceptual
environments and the world of experienced horizons within which we meaningfully
dwell together.” It can be described as the world that is lived and experienced, i.e., a
world that emerges significantly to consciousness in its qualitative approach. This
lived world is considered pre-reflective as it automatically occurs before a person
think about it or put it into narrative language. Typically, the lived world includes the
day-to-day world that is completely filled with multifaceted meanings which structure
the background of everyday actions and interactions.

Phenomenology inquires, “What is this kind of experience like?”, “What does
the experience mean”, “How does the lived world present itself to anyone general or
to any participant under study?” The phenomenological researchers face the following
two challenges:

 How to help participants express their world as directly as possible?
 How to explicate these dimensions such that the lived world is revealed?

Implications revealed by the researcher essentially depend on the researcher’s
attitude and the approach the researcher poses questions. Especially, the researcher
intends to ‘bracket’ or suspend earlier assumptions or realizations to understand and
analyse the phenomenon as it appears.

3.8.2 Ethnographic Research

Ethnography is a qualitative research method that is used by anthropologists to
describe a culture of a group, e.g., what are the characteristics of a particular group.

Culture is defined in many ways but usually comprises origins, values, roles,
as well as material items linked to a particular group of people. Ethnographyresearch,
therefore, seeks to comprehensively describe a large number of aspects of a cultural
group in order to enhance the understanding of the subjects of the study.

Ethnographic research focuses on local as well as foreign cultures and seeks to
understand native people—those who are isolated from modern civilization. One of
the famous anthropologists, who undertook research of this nature, was Margaret
Mead. Her renowned study of three New Guinea cultures explored the gender
characteristics and roles of these cultures. By examining a large number of cultural
norms, gender characteristics and roles, this type of research enables scientists to
categorize key characteristics of each gender. Several ethnographic studies have
provided significant detail of cultural roles that challenge the Western perspectives of
gender characteristics.

The orientation or mindset of the researcher undertaking ethnographic studies
is termed ‘ethic’ or ‘emic’. The ethic orientation refers to the view from the perspective
of an outsider.

Assumptions

Research that follows the critical approach differs from research that follows the
descriptive or interpretive approaches. The latter have historically adopted a more
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detached, objective and value-free assessment of knowledge, although there is some
degree of convergence between the critical and descriptive approaches in contemporary
ethnography. Critical approaches are aligned with the post-enlightenment philosophical
tradition which believes in situating research within its social context. This enables
the researcher to consider how knowledge is influenced by the values of human beings
and communities, implicated where there are power struggles, and critical in the
process of democratizing relationships as well as institutions. The critical approach
questions dichotomies, such as the separations of theory and method, interpretation
and data, subjective and objective, and ethics and science. The method also specifically
questions the treatment of the second term in each pair as constituting valid research.
Critical ethnography views these binary constructs as being interconnected and making
mutual contributions to the body of knowledge.

Ethnography accepts a complicated theoretical orientation toward culture.
Culture, expressed by collections of humans of varying characteristics and magnitude,
such as educational institutions, student bodies or classes, or activity groups, is treated
as heterogeneous, conflicted, negotiated, and evolving, as opposed to unified, cohesive,
fixed and static. It should also be noted that while cultures carry the ‘different-but-
equal’ view, critical ethnography openly assumes that cultures are not positioned equally
in power relations. Further, critical ethnography assumes that the descriptions of culture
are shaped by the biases of the researcher, the project sponsors, the audience, or the
dominant communities. Hence, cultural representations are deemed to be partial and
partisan. Studies that adopt the ethnographic approach should be conducted against
the backdrop of the theoretical assumptions behind this research initiative.

Data

 Provides evidence of cohabitating or spending considerable time  with people
who are in the study setting, by observing and recording their activities as they
unfolded through notes or journals, (Emerson, Fretz and Shaw, 1995), audio
and video recordings, or both. One of the trademarks of ethnography is the
extended and first-hand participant observations of their interactions with
participants in the study setting.

 Records participants’ beliefs as well as their attitudes through typical means
such as notes or transcriptions of informal conversation and interviews, as well
as participant journals (Salzman, 2001).

 Includes multiple sources of data. Besides observation and interactions with
participants, these sources can include life histories (Darnell, 2001) or narrations
(Cortazzi, 2001), photography, audio or video recordings (Nastasi, 1999),
written documents (Brewer, 2000), data that describes historical trends, as
well as questionnaires and surveys (Salzman, 2001).

 Often called for in critical ethnography (and also in several cases of descriptive
or interpretive ethnography), to use additional sources of data and reflection
including:

(i) Evidence to show how the differences in power between you and the
informants or subjects were addressed. It is idealistic to assume that
differences in power may be totally eliminated, and hence what must be
addressed is how these differences were managed, amended, or moved
and also the influence that they had on the data gathered.

(ii) The attitudes as well as biases towards the community and its culture.
There needs to be a record of how perspectives got modified as the research
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progressed and how these modifications impacted the data that was
collected.

(iii) The impact that your behaviour and activities have had on the community.
One must state if one was personally involved in the ethical, social, or
political challenges faced by the community. The data should also contain
the manner in which this involvement could have provided deeper insights
or impacted the research (and also the manner in which the tensions were
addressed).

(iv) Expose the contradictions in the statements made by the insiders or
informants. Rather than opting for a particular data set over another, or
attempting to tie up all the loose ends in order to arrive at generalizations,
one should wade through the diverse insider perspectives in order to more
accurately  represent the complex nature of the culture.

(v) A wider insight and understanding of the context within which the culture
prevails. Context creation is a continuous activity taking place even as
the informants are interacting with the researcher. However, the data must
expose the manner in which external forces outside the community shape
culture. A study of the manner in which local culture is shaped by social
and political institutions and also obtains pre- and post-research data on
the status of the culture.

Analysis and Interpretation of Data

The emic perspective addresses the attitudes, beliefs, behaviours and practices of the
participants. This assists in achieving the objective of ethnography which is to develop
a comprehensive understanding of how people embedded in specific contexts
experience and react to their social and cultural worlds.

 Ethic perspective refers to situations in which the researcher approaches
outsiders to analyse various behaviours or phenomena related with the culture
under study.

 Symbols refer to any material such as architecture technology as a source of
information. Ethnographic researcher uses these symbols in understanding the
participant’s behaviour.

 Tacit knowledge refers to deep and hidden information about cultural beliefs
and assumptions, but this knowledge is never formally or informally discussed
with the participants. Researchers use this knowledge individually.

 Practice reflexivity is an introspective process of self-examination and self-
disclosure of one’s own background, identity or subjectivity, as well as
assumptions that are made and which may determine biases in data collection
and in its interpretation.

 Approach is the data discovery and analysis in a manner that is inductive and
recursive. Be aware that patterns, categories and themes will evolve as data
collection progresses and be cautious not to impose these up front.

 Evidence of triangulation should be depicted in the report. It is the
systematic process of scanning multiple data sources of information and deriving
conclusions so as to confirm or disregard evidence.

 Specific context and particular time period are important features of
ethnographic knowledge. This is because of its first-hand and experiential nature.
However, most modern ethnographers acknowledge that the cultures being
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studied are unstable and ever-evolving. They pay attention to exploring how
embedded and interdependent they are with broader socio-cultural contexts.

 It must be noted that a large number of ethnographers accept and expose
heterogeneity and diversity within the cultures being studied. This is despite
the fact that ethnographic reports often present abstractions and generalizations
about attitudes, behaviours, and beliefs of these cultures.

 It thus provide evidence of how the tensions embedded in the research have
been interpreted with openness while taking into account their complexity as
follows:

(i) Between the standpoint of the insider (emic) and outsider (ethic). We
usually bring a relative outsider status and generalized ethic perspectives
and can therefore offer certain interpretations which are not available to
the insiders.

(ii) Between the macro and micro perspectives on the culture. The strength
of ethnography is its localized, detailed and grounded perspective.
However, local culture is greatly impacted by global forces which emerge
from ideological, economic, and geopolitical structures. Sensitivity to and
understanding of the macrolevel impact on local culture provides important
insights into the prospects for community empowerment.

(iii) Between the structural and the temporal. While descriptive ethnography
has always placed a value on capturing the historical present (i.e., culture
understood as an independent and well-constructed static system), critical
ethnography believes that culture is exposed to historical influences and
also itself shapes history, even though it is considered autonomous from
other social institutions.

(iv) Between interpreting and explaining. Critical ethnography takes into
account that culture, if regarded as ideology, may result in misinterpretation
of social life. In the same way, a culture that is simply accepted and lived
out is not always flexible for the insiders to experience relevant reflection.
If one displays adequate respect and sensitivity to the community, one
may be in a position to explain some of the questions and contradictions
that are unresolved following the informant’s interpretation.

(v) Between the parts and the whole of the culture. By explaining the tensions
in a culture, one achieves a consistency and uniformity about the entire
community that basically serves to stereotype, essentialize, and generalize
its culture.  Hence, a critical interpretation must not oversimplify but, on
the other hand, should represent all the complexity, instability and diversity
of the culture.

Between the different subject positions of the researcher. The researcher should
be flexible and have a reflexive approach; should understand and interpret personal
biases, backgrounds, and identities (such as race, religion, ethnicity, class, gender,
region) both within the field and outside; and acknowledge the ways that these can
affect the research and cultural representation.

3.9 CAUSAL-COMPARATIVE RESEARCH

Causal-comparative research attempts to recognize/identify a cause-effect relationship
between two or more groups. The causal-comparative research is also referred to as
ex post facto research. Technically, a causal-comparative research refers to a specific
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research design that investigates to discover relationships between independent and
dependent variables after an action or event has already happened/occurred. The causal-
comparative research studies are based on comparison and are quite the reverse to
correlation research which considers the relationship between variables. The goal of
researcher is to determine that which variable has influenced the outcome/result, the
independent variable or dependent variable; this is done by comparing two or more
existing groups of individuals retrospectively. The causal-comparative research or
the ex post facto research has some similarities and differences with both correlational
and experimental research. For example, in correlational research there is only one
group and two or more variables whereas causal-comparative research there are
two or more groups but only one variable.

Characteristic Features of Causal-Comparative Research

The following are some characteristic features of causal-comparative research:

 Causal-comparative research pursues to identify associations among variables
similar to correlational research.

 Causal-comparative research attempts to determine the cause or consequences
of differences that already exist between or among groups of individuals.

 The fundamental causal-comparative approach is to start with a noted difference
between two groups and then to look for possible causes or consequences of
this difference.

 There are three types of causal-comparative research, namely exploration of
effects, exploration of causes and exploration of consequences. All of which
differ in their purposes and organization.

 When an experiment takes a significant/considerable length of time and is fairly
costly to conduct, then a causal-comparative research is used as an alternative.

Types of Causal-Comparative Research Designs

Following are the two types of causal-comparative research designs:

 Retrospective Causal-Comparative Research

 Prospective Causal-Comparative Research

Retrospective causal-comparative research necessitates that a researcher initiates
investigating a particular question when the effects have already happened/occurred
and the researcher attempts to determine whether one variable may have influenced
another variable. Prospective causal-comparative research occurs when a researcher
initiates a study beginning with the causes and is determined to investigate the effects
of a condition. Certainly, retrospective causal-comparative research designs are much
more common than prospective causal-comparative designs (Gay et al., 2006)

Causal-Comparative versus Correlational Research

 The fundamental similarity between causal-comparative and correlational
studies is that both attempt to explore the relationships among variables.

 The causal-comparative research attempts to identify cause-effect relationships
of at least one independent variable within two or more existing groups and
involves a comparison.

 The correlational research does not study the cause and effect. In contrast to
causal-comparative research the correlational research studies two or more
variables and only one single group.
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Causal-Comparative versus Experimental Research

 In experimental research or quasi-experimental research, the researcher controls
the administration of the independent variable.

 In causal-comparative research, the groups being formed have already been
differentiated according to the independent variable.

Steps to Conduct a Causal-Comparative Research

Although causal-comparative research appears to be simple but the potential or
prospective researchers are always cautious as the design and procedure of causal-
comparative research is not that easy. The following steps are illustrated by Lodico
et al. (2006) and must be adhered by researchers to conduct a causal-comparative
research study.

 Generally, the first step in formulating a causal-comparative research problem
is to identify and define the particular phenomena of interest and then to consider
possible causes or consequences for these phenomena.

 The most significant task in selecting a sample for a causal-comparative study
is to carefully define the characteristic to be studied and then to select groups
that differ in this characteristic.

 There are no limits to the types of instruments that can be used in a causal-
comparative research study.

 The fundamental causal-comparative design essentially involves selection of
two groups that differ on a particular variable of interest and then comparing
them on the basis of another variable or variables.

Threats to Internal Validity in Causal-Comparative Research

Two significant flaws in causal-comparative research are lack of randomization and
inability to manipulate an independent variable. A key threat to the internal validity of
a causal-comparative research study is the possibility of a subject selection prejudice
or discrimination. The principal procedures that a researcher can use to reduce this
threat include identical/similar subjects on a related variable or creating homogeneous
subgroups and the technique of statistical balancing/harmonizing. Other relevant threats
to internal validity in causal-comparative studies include location, instrumentation
and loss of subjects.

Analysis of Data in Causal-Comparative Research Studies

The following are some important points that must be considered while analysing
data obtained through causal-comparative research study:

 In a data analysis of a causal-comparative study, the researcher has to first
construct the frequency polygons.

 As a rule, the means and standard deviations are calculated if the variables
involved are quantitative.

 The most commonly used test in causal-comparative studies is a t-test for
differences between means.

 Analysis of covariance is specifically used in causal-comparative studies.

 The results of causal-comparative research studies should always be interpreted
with caution, because they do not prove cause and effect.

Check Your Progress

6. Define the term
survey method of
research.

7. Give one reason
why the descriptive
method is the most
widely used
research method in
education.

8. What is
experimental
research?

9. What do you
understand by pre-
test and a post-test?

10. Define the term
‘ethnography’.

11. What is the
objective of
ethnography?
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3.10 SUMMARY

 Experimental research involves conducting tests in a simulated or real space
and time. The main features of experimental research are: (i) Isolation of factors
into dependent, independent and catalystic, (ii) Replication of the experiment
to ensure the reliability of the results and (iii) Measurement of the result, i.e.,
inputs, conditioning environment and output.

 Pure/fundamental research is mainly concerned with identifying certain
important principles in a specific field. It intends to find out information that
has a broad base of application. The purpose of this kind of research is to
develop theories, laws or principles by observing broad generalizations or
phenomena.

 Applied research aims at finding a solution to an immediate problem faced by
a society or an industrial organization. It is supposed to discover a solution to
some basic practical problems.

 Action research is ‘research during action’, such as observation of students in
a classroom. Its findings are to be related in terms of local applicability. It
means action research is generally used to solve local problems.

 The qualitative technique provides depth and detailed information for research.
Depth and detail emerge through direct questioning and careful descriptions
and will vary depending upon the nature and purpose of a particular study.

 In the quantitative technique, the data are studied from a variety of angles to
explore the new facts. Analysis requires an observant, flexible and open-mind.
It is worthwhile to prepare a plan of analysis before the actual collection of
data.

 Historical research attempts to establish facts so as to arrive to conclusions
concerning past events. It is a process by which a researcher is able to reach a
conclusion as to the likely truth of an event in the past, studying objects available
for observation in the present.

 The terminology of descriptive survey research is designed to obtain pertinent
and precise information concerning the existing status of phenomena and,
whenever possible, to draw valid generalizations for the facts discovered without
making any interference or control over the situation. Such type of studies are
restricted not only to fact finding but may often result in the formulation of
important principles of knowledge and solution of significant problems
concerning local, state, national and international issues.

 In experimental research, variables are manipulated and their effect upon other
variables is studied. Experimental research provides a systematic and logical
method for answering the question. Experimenters manipulate certain stimuli,
treatment or environmental conditions and observe how the condition or behavior
of the subject is affected or changed. Their manipulation is deliberate and
systematic.

 Qualitative research is a specific method of inquiry used in various different
educational disciplines. Qualitative researchers aim to collect an in-depth
perceptive of human activities and the reasons that govern such activities.

 The qualitative method exceptionally investigates the ‘why’ and ‘how’ of
decision-making along with ‘what’, ‘where’ and ‘when’.



Self-Instructional
122 Material

Different Methods of
Research in Language
and Literature

NOTES

 The techniques of participating and observing may differ from situation to
situation. Some of the distinctive qualitative methods include the use of focus
groups and key informant interviews.

 Qualitative research is a generic term specifically used for investigative
methodologies. It emphasizes the use of the significant variables in their natural
surroundings.

 The phenomenological research describes the ‘subjective reality’ of an event
as perceived by the population under study; thus it is the study of a phenomenon.
The underlying principle of the phenomenological approach is to elucidate and
identify the specific phenomena through how they are perceived by the actors/
samples in a situation.

 Phenomenology is typically concerned with the study of experience from the
perspective of the individual, ‘bracketing’ taken-for-granted assumptions and
standard techniques of perceiving.

 Epistemologically, phenomenological approaches are exclusively based in a
paradigm of individual knowledge and subjectivity, and emphasize the
significance of personal perspective and interpretation.

 The objective of qualitative phenomenological research is to describe a ‘lived
experience’ of a phenomenon. Since this is a qualitative analysis of narrative
data, hence methods used to analyse the data must also be quite different as
compared to traditional or quantitative methods of research.

 The phenomenological researcher aims to provide affluent textured description
of live experiences. The term live experience typically refers to a key perception
and the focus of investigation for phenomenological study.

 Ethnographic research studies various national and foreign cultures to gain an
understanding about native people who are isolated from civilization.

 Causal-comparative research attempts to recognize/identify a cause-effect
relationship between two or more groups. The causal-comparative research is
also referred to as ex post facto research.

 Technically, a causal-comparative research refers to a specific research design
that investigates to discover relationships between independent and dependent
variables after an action or event has already happened/occurred.

3.11 KEY TERMS

 Content analysis: A research technique for the objective, systematic and
quantitative description of the manifest content of communication

 Tabulation: The process of transferring classified data from data-gathering
tools to the tabular form in which they may be systematically examined

 Sample survey: Gathering relevant information about a smaller representation
of the population under study

 Variable: Any feature or aspect of an event, function or process that, with its
presence and nature, affects some other event or process which is being studied

 Ethnography: A qualitative research method that is used by anthropologists
to describe a culture of a group
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 Causal-comparative research: A specific research design that investigates
to discover relationships between independent and dependent variables after
an action or event has already happened/occurred

3.12 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Qualitative technique seeks to describe or explain psycho-social events from
the point of view of people involved.

2. Two methods of tabulation are: (i) Hand tabulation and (ii) Modern mechanical
aids like the computer.

3. While interpreting results, researchers should keep in mind the influence of
unstudied factors and also not ignore selective factors.

4. Historical research has some unique characteristics. It is non-experimental
research, so no variables are directly manipulated by the researcher. It relies
heavily on source materials from the past.

5. The two sources of historical research are: (i) Primary source and (ii) Secondary
source.

6. Survey research can include a status quo study or a study in which the
interrelationships of sociological or psychological variables are determined and
summarized.

7. Descriptive research is the most widely used research method in education
because at times, descriptive surveys are the only means through which opinions,
attitudes, suggestions for important educational practices and instruction, and
other data can be obtained.

8. In experimental research, variables are manipulated and their effect upon other
variables is studied. Experimental research provides a systematic and logical
method for answering the question. Experimenters manipulate certain stimuli,
treatment or environmental conditions and observe how the condition or behavior
of the subject is affected or changed. Their manipulation is deliberate and
systematic.

9. A pre-test is the test that is administered to the subjects before the independent
variable, and a post-test is the test that is administered to the subjects after the
independent variable is applied.

10. Ethnography is a qualitative research method that is used by anthropologists to
describe a culture of a group.

11. The objective of ethnography is to develop a comprehensive understanding of
how people embedded in specific contexts experience and react to their social
and cultural worlds.

3.13 QUESTIONS AND EXERCISES

Short-Answer Questions

1. Write a short note on the qualitative methods used by researchers to explore
diverse issues.

2. Name one way in which computers help in organizing data.
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3. List the limitations of historical research.

4. What are two types of historical research?

5. Give two advantages of historical research.

6. Which are the three strategies used to analyse educational concepts?

7. What is ‘longitudinal survey’?
8. What is the purpose of descriptive surveys?

9. Name one type of information collected by descriptive surveys.

10. Name some most commonly used qualitative research methods.

11. Write the difference between causal-comparative and experimental research.

Long-Answer Questions

1. Explain the various types of educational research.

2. Differentiate between the quantitative and qualitative methods of research in
detail.

3. What should the researcher keep in mind while interpreting results using the
quantitative technique? Explain with the help of an example.

4. Discuss the steps involved in historical research.

5. Describe the different types of surveys in the descriptive method.

6. Explain the two most commonly used method for qualitative research.

7. What are the essential characteristics of a case study? Discuss with the help of
examples.

8. Describe the steps to conduct a causal-comparative research.
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UNIT 4 SELECTION OF RESEARCH
TOPIC

Structure
4.0 Introduction
4.1 Unit Objectives
4.2 Research Planning
4.3 Meaning and Purpose of Research
4.4 Scientific Method
4.5 Identification and Formulation of Research Problem
4.6 Research Process
4.7 Summary
4.8 Key Terms
4.9 Answers to ‘Check Your Progress’

4.10 Questions and Exercises
4.11 Further Reading

4.0 INTRODUCTION

In this unit, you will learn about the methods of selection of research topics. The search
for knowledge is referred to as research. Research can also be defined as an art of
scientific investigation. Within the academic scenario, research comprises defining and
redefining problems, formulating hypothesis or suggested solutions; collecting, organizing
and evaluating data; making deductions and reaching conclusions; and in the end carefully
testing the conclusions to determine whether they fit the formulating hypothesis. This
unit introduces the idea of research and methodology. A research generally begins
with a question or a problem. The purpose of research is to find solutions through the
application of systematic and scientific methods. The unit explains the meaning, process
and purpose of research.

4.1 UNIT OBJECTIVES

After going through this unit, you will be able to:

 Describe the types of research planning

 Discuss the meaning and purpose of research

 Explain the nature and characteristics of research

 Understand the scientific method for selection of research topic

 Define the identification process and formulation of research problem

 Explain the research process and the criteria of good research

4.2 RESEARCH PLANNING

An organization, in order to conduct a research in its work environment, has to first
prepare a research plan. Research planning helps design a research plan, which consists
of information related to the process of implementing a research. Organizations design
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research plan to gain knowledge about the market value of their products, services and
programmes. The more effective and efficient the research plan, the shorter is the time
to complete the research. An efficient research plan must focus on the main objective of
the research.

Types of Research Planning

There are several types of planning that helps in implementing a research. The two
major types of research planning are as follows:

(i) Primary: It involves collecting the data about a given subject through various
research methods, such as surveys, interviews and observations, and analysing
the data to use its findings and results for planning. Primary research can be
used for business, personal and academic purposes.

(ii) Secondary: It involves evaluating the results of primary research planning. It
provides a broader perspective and contains reference to the relevant documents
related to primary research planning.

Research Planning Considerations

The following considerations are to be kept in mind while planning a research:

 The purpose for which the research is being done.

 The audiences, such as bankers, employees and customers for whom the
research is being done.

 The information that is needed to make the decision for planning a research.

 The sources, such as employees and customers from which information should
be collected.

 The way in which information is collected. For example, questionnaires,
interviews and observing staff helps in collecting the information.

 The accurate time in which information is to be collected and analysed.

 The requirement and availability of resources for collecting the information.

Designing a Research Plan

A research plan is designed to perform the research efficiently. To design a research
plan, you need to perform the following steps:

(i) Identifying the Need of the Research: The first step in planning a research is
to identify the need of the research. The objective of identifying the problem
must be clearly stated; otherwise, the objective of the research cannot be
achieved. Before implementing the research, a researcher must have an adequate
knowledge of the area in which the research is to be done. By acquiring adequate
knowledge in a specific area, a researcher can easily identify the problem
efficiently.

(ii) Selecting the Research Method: A researcher uses all research methods to
collect data and determine the most appropriate method. Selecting the right
method enables the researcher to collect data in the right manner and plan the
research without any difficulty. A researcher must be very confident about the
methods used and the findings.

(iii) Collecting Data: Data collection is a process of systematic gathering of data
for a particular purpose. The various sources that can be used for collecting



Self-Instructional
Material 127

Selection of
Research Topic

NOTES

data are interviews, questionnaires and existing records. An interview is a data
collection technique that involves oral questioning one by one or as a group. A
questionnaire is another data collection technique in which written questions
are presented to the people which are to be answered by them. Existing records
technique involves collecting data by using already available data collected by
other researchers. This saves time and reduces the chances of errors.

(iv) Analysing the Collected Data: It is a process of applying some systematic
techniques to evaluate the data. A good researcher starts thinking how he/she
will analyse the data, long before the data is actually analysed. The analysed
data is then used for implementing the research.

(v) Documenting the Analysed Data: The last and the most important step in
planning a research is the documentation of the findings from the analysed
data. The money and the time incurred in the research project are wasted if the
findings are not documented or communicated effectively. It is very important
to provide the collected information to other researchers so that they can check
if there is any error in the findings.

4.3 MEANING AND PURPOSE OF RESEARCH

A research generally begins with a question or a problem. The purpose of research is
to find solutions through the application of systematic and scientific methods.

Meaning and Definitions

Research is a tool that is a building block and a sustaining pillar of every discipline—
scientific or otherwise—that one knows of. Before comprehending the true meaning
of the term,  it must be clear that this book primarily focuses on the process of business
research. The premise of this decision-oriented enquiry is vast and may range from the
simplistic view, which involves compilation and validation of information, to an exhaustive
theory and model construction. To distinguish between non-scientific and scientific method,
consider the following definitions of research.

One of the earliest distinctions was made by Lundberg (1942) who stated
“Scientific methods consist of systematic observation, classification, and
interpretation of data. Now obviously, this process is one in which nearly all people
engage in their daily life. The main difference between our day-to-day generalizations
and the conclusions usually recognized as the scientific method lies in the degree of
formality, rigorousness, verifiability, and general validity of the latter.”

Fred Kerlinger (1986) also validated the thought and stated that “Scientific
research is a systematic, controlled and critical investigation of propositions about
various phenomena.” Grinnell (1993) has simplified the debate and stated ‘The word
research is composed of two syllables, re and search. The dictionary defines the
former as a prefix meaning again, anew or over again and the latter as a verb meaning
to examine closely and carefully, to test and try, or to probe. Together they form a
noun describing a careful, systematic, patient study and investigation in some field of
knowledge, undertaken to establish facts or principles.’

Thus, drawing from the common threads of the above definitions, it is clear that
management research is an unbiased, structured and sequential method of enquiry, directed
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towards a clear implicit or explicit business objective. This enquiry might lead to validating
existing postulates or arriving at new theories and models.

The most important and difficult task of a researcher is to be as objective and
neutral as possible. The temptation to skew the results in the hypothesized direction
has to be avoided at all costs. Magazine articles and newspaper surveys which want
to prove a point might want to skew the opinion polls in favour of the Capitalists or
the Republicans, or on the need for reservation versus no reservation in educational
institutes but a researcher has to collect and display the findings of the research as
objectively as possible.

The last most important aspect of our definition that needs to be carefully
considered is the decision-assisting nature of business research. Thus, as Easterby-
Smith et al. (2002) state, “Business research must have some practical consequences,
either immediately, when it is conducted for solving an immediate business problem
or when the theory or model developed can be implemented and tested in a business
setting. The world of business demands that managers and researchers work towards
a goal—whether immediate or futuristic, else the research loses its significance in
the field of management.”
Some of the proposed definitions of research are as follows:

 Redman and Mory have defined research “As a systematized effort to gain
knowledge.”

 In the words of renowned researcher Clifford Woody, “Research involves
defining and redefining problems; formulating suggested solutions or
hypotheses; collecting, evaluating and organizing data, reaching conclusions
and making deductions and carefully testing the conclusions to find out if
they fit the formulating hypothesis or not.”

 D. Slesinger and M. Stephenson in the Encyclopaedia of Social Sciences define
“Research as the manipulation of things, concepts or symbols for the purpose
of generalizing to extend, correct or verify knowledge, whether that
knowledge aids in the construction of a theory or in the practice of an art.”

Purpose of Research

The principal purpose of research is to find solutions to problems systematically. In
general, the purpose of research can be specified as follows:

 To acquire familiarity with a phenomenon.

 To study the frequency of connection or independence of any activity or
occurrence.

 To determine the characteristics of an individual or a group of activities and the
frequency of the occurrence of these activities.

 To test a hypothesis about a causal relationship that exists between variables.

Characteristics of Research

The process of research helps in increasing the creative ability of a decision-maker. The
various characteristics of research are as follows:

 Interdisciplinary Team Approach: This approach is based on the principle of
using the expertise and experience of different personnel working in different
disciplines within an organization. An individual cannot be an expert in all the
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areas of operation. So, researchers take help from other experts, who are specialists
in their respective fields. Under interdisciplinary team approach, an expert may
use old solutions, which are used in the past as a research material for finding the
most appropriate solution to the problem.

 Methodological Process: Researchers use scientific methods and techniques
to provide an optimum solution to the problems. The scientific methods include
observing and defining a problem and formulating a hypothesis related to the
results of the scientific methods and techniques. If the hypothesis is accepted,
then its results should be executed in an organization, but if the hypothesis is
not accepted, then another hypothesis is formulated.

 Objectivistic Approach: The aim of an organization is to provide optimal
solutions to various problems. It is essential to measure the desirability of a
solution for achieving the organizational objective. This measured desirability
helps in comparing the alternative courses of action with respect to their
outcomes.

 Economical in Nature: In an uncertain and complex situation, research helps
in reducing the costs of inventory and thereby, improving the profits. For
example, in inventory control, research can provide scientific rules for reducing
acquisition costs and inventory-carrying costs.

Nature of Research

Good and effective research is identified by its nature, which signifies its focus on the
research topic, a systematic way of implementation, control over the variables, and so
on. The objective of a good and effective research are as follows:

 Objectivity: A good research is objective in terms of offering solutions to the
research questions. This calls for planning and creation of suitable hypothesis
to avoid lack of relationship between the research questions and hypothesis.

 Control: A good research is capable of controlling all the variables. This
necessitates randomization at all stages and ascertains sufficient control over
the independent variables.

 Universality: A good research will almost have the same result by using
identical methodology so that the result can be applied to similar situations.

 Free from Personal Biases: A good research is free from the researcher’s
personal biases and must be based on objectivity and not subjectivity.

 Systematic: A good research has several well-planned steps that are inter-
connected and logical.

 Reproductivity: A researcher, while conducting the research, is able to obtain
approximately the same results by using an identical methodology for conducting
investigation.

4.4 SCIENTIFIC METHOD

The scientific research method depend on the field in which the specific research study
is performed. The different types of research are as follows:

 Pure Research: This type of research is mainly concerned with identifying certain
important principles in a specific field. It intends to find out information that has a
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broad base of application. Examples of fundamental research are John Robinson’s
Imperfect Competition Theory, in Economics and Maslow’s Hierarchy of Needs
Theory in Motivation, and so on.

 Applied Research: This type of research aims at finding a solution to an immediate
problem, faced by a society or an industrial organization. It help to discover a
solution to some basic practical problems. Applied research suggests corrective
methods to minimize a social or business problem.

 Historical Research: It is the process of systematic examination of  past events
that are able to present an account of what has happened in the past. Most people
believe that it is a simply accumulation of dates and facts of past events. Actually,
it is not so. It is a flowing, dynamic account of past events involving an
interpretation of these events to understand the factors, personalities and ideas
that influenced these events. One of the goals of historical research is to
communicate an understanding of past events.

Historical research is important because it:

1. Helps uncover the unknown or unrecorded facts/events.

2. Answers questions.

3. Facilitates identification of the relationship of the past with the present.

4. Records and evaluates the accomplishments of individuals, agencies or institutions.

5. Assists in understanding the culture in which we live.

It is not possible to identify any single approach that is used in conducting historical
research. Some general steps that are typically followed in historical research include
the following: 

1. Identifying the research topic.

2. Formulating the research problem.

3. Collecting data and reviewing literature.

4. Evaluating materials.

5. Syntehsizing data.

6. Preparing report.

The following are the various types of research that are based on scientific methods:
 Futuristic Research: This type of research does not really predict the future

as the name may seem to suggest.  It is actually a branch of operations
research aimed at conducting long range planning based on forecasting using
mathematical models, cross disciplinary treatment of the subject, systematic
use of expert judgements or opinions and a systems analytical approach.

 Analytical Research: Analytical research is concerned with cause effect
relationships. For example, examining the fluctuations in India’s international
trade during a particular period of time would require descriptive research.
However, to explain why and how  Indian trade balance moves in a specific
way over a period of time is an example of analytical research.

 Synthetic Research: Synthetic research deals with basic mechanisms or
relationships of the different mechanisms within the entire organism. This
type of investigation depends neither on the methods used nor on the subject
of investigations.
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 Descriptive Research: Descriptive research attempts to determine, describe,
or identify what is unlike analytical research aimed at establishing why it is
that way or how it came to be that way. Descriptive research uses descriptions,
classifications, measurements and comparisons to describe various phenomena.

 Prescriptive Research: This type of research encompasses both the
descriptive and explicative dimensions of research.  The descriptive level
aims to describe the research object whereas the explicative level interprets
the observed phenomena. Prescriptive research tests the relevance of both
explicative and prescriptive hypotheses. It is based on an interaction between
the researcher and the field of study so as to implement recommendations or
propositions and then measure their impact.

 Survey Research: It is a collection of quantified data from a section of the
population for describing or identifying between variables that may point to
causal relationships or predictive patterns of influence. A census can be
considered a survey that measures the nature of human resource available,
their level of education, their professions, etc.

 Experimental: The experimental type of research enables you to calculate
the findings, employ the statistical and mathematical devices and measure
the results thus quantified.

 Case Study: This method undertakes intensive research that requires a
thorough study of a particular unit; for example, industrial or banking, for
data collection.

 Generic Research: It is research type that exists between applied research
and basic research. It is considered to be a less academic way of researching
used when research has to be conducted within a short frame of time. It
results in a qualitative description showing how participants not only understand
but also make sense of their experiences. The very lack of a specific method
is the advantage of this research. Instead of being obessed with one particular
method, researchers use various procedures and strategies of data collection
without being bound by too  many technical and philosophical issues.

 Formulative or Exploratory: It helps examine a problem with suitable
hypothesis. This research, on social sciences, is mainly significant for clarifying
concepts and innovations for further researches. The researchers are mainly
concerned with the principles of developing hypothesis and testing with statistical
tools.

 Ex Post Facto: This type of research is the same as experimental research,
which is conducted to deal with the situations that occur in or around an
organization. Examples of such a research are market failure of an
organization’s product being researched later and research into the causes
for a landslide in the country.

 Disciplinary Research: This research aims at improving a discipline. It is
concerned with the theories, relationships, and analytical procedures and
techniques within the discipline, for example, economic research or social
research.

 Subject-Matter Research: This is research on any subject of interest within
a specific discipline.
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 Problem-Solving Research: It is a research designed that is used to solve a
specific problem for a specific decision-maker. It is often multidisciplinary, for
example, a multidisciplinary study of a new drug for cancer involving medical
doctors, engineers and an economist.

Besides these, there are several other types of research like evaluation research,
survey research, assessment research and comparative research.

The researchers in quantitative research classify features of the research and
then build the statistical models to explain what can be observed. The researcher in
quantitative research must know clearly in advance what he wants to research before
he starts the research. Focus in this research is concise and narrow. Thus, quantitative
research is conclusive. The data collected in this research is measurable and can be
analysed easily by the researcher. Unlike qualitative research, quantitative research
deals with what, where and when to research. This type of research is used in later
phases of research cycle. Quantitative research is basically the study of numbers and
statistics. The researcher can use different types of tools like questionnaires or specific
research equipments to gather this numerical information. The data collected in
quantitative research is more effective than qualitative data and can help the researcher
more. This type of research is not concerned with process. It only deals with what will
be the outcome or product. Thus, the researcher in quantitative research tends to be
objective; therefore, it is also called objective research.

It should be kept in mind that it is difficult to categorize a particular research
under any major heads. This is because, no matter what the nature or method of
research, the research problem is essentially treated in an interdisciplinary manner.
Interdisciplinary treatment means the borrowing of an idea from related disciplines
connected with the research topic for more authenticity. For example; management is
not an individual discipline in its own right and requires an integral approach of various
disciplines like finance and human resources, etc.

4.5 IDENTIFICATION AND FORMULATION OF
RESEARCH PROBLEM

Research problems are questions that indicate gaps in the scope or the certainity of
our knowledge. They point either to the problematic phenomena, observed events
that are puzzling in terms of the accepted ideas or to problematic theories, current ideas
that are challenged by new hypothesis.

Defining the Research Problem

Problem discovery puts the research process into action and identification of the problem
is the first step towards its solution. Properly and completely defining a business problem
is easier said than done. Actually, the research task may be to define or evaluate an
opportunity or to clarify a problem. The definition and discovery of the research problem
is viewed under this broader context. In research, often, only symptoms are apparent to
begin with. The adage ‘A problem well defined is a problem half solved’ is worth
remembering. The investigation gets a sense of direction with an orderly definition of the
research problem. A careful attention to the problem definition allows a researcher to
set the proper research objectives. When the purpose of research is clear, the chances
of collecting the relevant and necessary information are greater. However, just because
a problem has been discovered or an opportunity has been recognized does not mean
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that the problem has been defined. A problem definition indicates a specific managerial
decision area to be clarified or a particular problem to be solved. It specifies research
questions to be answered and the objectives of the research.

Problem Identification and Formulation

The first and the most important step of the research process is to identify the path of
enquiry in the form of a research problem. It is like the onset of a journey, in this
instance the research journey, and the identification of the problem gives an indication
of the expected result being sought. A research problem can be defined as a gap or
uncertainty in the decision-makers’ existing body of knowledge which inhibits efficient
decision-making. Sometimes it may so happen that there might be multiple reasons
for these gaps and identifying one of these and pursuing its solution, might be the
problem. As Kerlinger (1986) states, “If one wants to solve a problem, one must
generally know what the problem is. It can be said that a large part of the problem
lies in knowing what one is trying to do.” The defined research problem might be
classified as simple or complex (Hicks, 1991). Simple problems are those that are
easy to comprehend and their components and identified relationships are linear and
easy to understand, e.g., the relation between cigarette smoking and lung cancer.
Complex problems on the other hand, talks about interrelationship between antecedents
and subsequently with the consequential component. Sometimes the relation might
be further impacted by the moderating effect of external variables as well, e.g., the
effect of job autonomy and organizational commitment on work exhaustion, at the
same time considering the interacting (combined) effect of autonomy and commitment.
This might be further different for males and females. These kinds of problems require
a model or framework to be developed to define the research approach.

Thus, the significance of a clear and well defined research problem cannot be
overemphasized, as an ambiguous and general issue does not lend itself to scientific
enquiry. Even though different researchers have their own methodology and perspective
in formulating the research topic, a general framework which might assist in problem
formulation are discussed below.

Problem Identification Process

The problem recognition process invariably starts with the decision-maker and some
difficulty or decision dilemma that he/she might be facing. This is an action oriented
problem that addresses the question of what the decision-maker should do. Sometimes,
this might be related to actual and immediate difficulties faced by the manager (applied
research) or gaps experienced in the existing body of knowledge (basic research).
The broad decision problem has to be narrowed down to information oriented problem
which focuses on the data or information required to arrive at any meaningful
conclusion. Given in Figure 4.1 is a set of decision problems and the subsequent
research problems that might address them.

Management Decision Problem

The entire process explained above begins with the acknowledgement and identification
of the difficulty encountered by the business manager/researcher. If the manager is
skilled enough and the nature of the problem requires to be resolved by him or her
alone, the problem identification process is handled by him or her, else he or she
outsources it to a researcher or a research agency. This step requires the author to
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carry out a problem appraisal, which would involve a comprehensive audit of the origin
and symptoms of the diagnosed business problem. For illustration, let us take the first
problem listed in the Figure 4.1. An organic farmer and trader in Uttarakhand, Nirmal
farms, wants to sell his organic food products in the domestic Indian market. However,
he is not aware if this is a viable business opportunity and since he does not have the
expertise or time to undertake any research to aid in the formulation of the marketing
strategy, he decides to outsource the study.

Fig. 4.1 Converting Management Decision Problem into Research Problem

Discussion with Subject Experts

The next step involves getting the problem in the right perspective through discussions
with industry and subject experts. These individuals are knowledgeable about the industry
as well as the organization. They could be found both within and outside the company.
The information on the current and probable scenario required is obtained with the
assistance of a semi-structured interview. Thus, the researcher must have a predetermined
set of questions related to the doubts experienced in problem formulation. It should be
remembered that the purpose of the interview is simply to gain clarity on the problem
area and not to arrive at any kind of conclusions or solutions to the problem. For example,
for the organic food study, the researcher might decide to go to food experts in the
Ministry for Food and Agriculture or agricultural economists or retailers stocking health
food as well as doctors and dieticians. This data however is not sufficient in most cases
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while in other cases, accessibility to subject experts might be an extremely difficult task
as they might not be available. The information should, in practice, be supplemented with
secondary data in the form of theoretical as well as organizational facts.

Review of Existing Literature

A literature review is a comprehensive compilation of the information obtained from
published and unpublished sources of data in the specific area of interest to the researcher.
This may include journals, newspapers, magazines, reports, government publications,
and also computerized databases. The advantage of the survey is that it provides different
perspectives and methodologies to be used to investigate the problem, as well as identify
possible variables that may need to be investigated. Second, the survey might also uncover
the fact that the research problem being considered has already been investigated and
this might be useful in solving the decision dilemma. It also helps in narrowing the scope
of the study into a manageable research problem that is relevant, significant and testable.

Once the data has been collected from different sources, the researcher must
collate all information together in a cogent and logical manner instead of just listing the
previous findings. This documentation must avoid plagiarism and ensure that the list of
earlier studies is presented in the researcher’s own words. The logical and theoretical
framework developed on the basis of past studies should be able to provide the foundation
for the problem statement.

The reporting should cite clearly the author and the year of the study. There are
several internationally accepted forms of citing references and quoting from published
sources. The Publication Manual of the American Psychological Association (2001)
and the Chicago Manual of Style (1993) are academically accepted as referencing
styles in management.

To illustrate the significance of a literature review, given below is a small part of
a literature review done on organic purchase.

Research indicates organic is better quality food. The pesticide residue in
conventional food is almost three times the amount found in organic food. Bakeret al.
(2002) found that on an average, conventional food is more than five times likely to have
chemical residue than organic samples. Pesticides toxicity has been found to have
detrimental effects on infants, pregnant women and general public (National Research
Council, 1993; Ma et al., 2002; Guillete et al., 1998) Major factors that promote growth
in organic market are consumer awareness of health, environmental issues and food
scandals (Yossefi and Willer, 2002).

Organizational Analysis

Another significant source for deriving the research problem is the industry and
organizational data. In case the researcher/investigator is the manager himself/
herself, the data might be easily available. However, in case the study is outsourced, the
detailed background information of the organization must be compiled, as it serves as the
environmental context in which the research problem has to be defined. It is to be
remembered at this juncture that the organizational context might not be essential in
case of basic research, where the nature of study is more generic.
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This data needs to include the organizational demographics—origin and history
of the firm; size, assets, nature of business, location and resources; management philosophy
and policies as well as the detailed organizational structure, with the job descriptions.

Qualitative Survey

Sometimes the expert interview, secondary data and organizational information might
not be enough to define the problem. In such a case, an exploratory qualitative survey
might be required to get an insight into the behavioural or perceptual aspects of the
problem. These might be based on small samples and might make use of focus group
discussions or pilot surveys with the respondent population to help uncover relevant
and topical issues which might have a significant bearing on the problem definition.

In the organic food research, focused group discussions with young and old
consumers revealed the level of awareness about organic food and consumer sentiments
related to purchase of more expensive but a healthy alternative food product.

Management Research Problem

Once the audit process of secondary review and interviews and survey is over, the
researcher is ready to focus and define the issues of concern, that need to be investigated
further, in the form of an unambiguous and clearly-defined research problem. Once
again it is essential to remember that simply using the word ‘problem’ does not mean
there is something wrong that has to be corrected, it simply indicates the gaps in
information or knowledge base available to the researcher. These might be the reason
for his inability to take the correct decision. Second, identifying all possible dimensions
of the problem might be a monumental and impossible task for the researcher. For
example, the lack of sales of a new product launch could be due to consumer
perceptions about the product, ineffective supply chain, gaps in the distribution network,
competitor offerings or advertising ineffectiveness. It is the researcher who has to
identify and then refine the most probable cause of the problem and formalize it as the
research problem. This would be achieved through the four preliminary investigative
steps indicated above.

Statement of Research Objectives

Next, the research question(s) that were formulated need to be broken down and
spelt out as tasks or objectives that need to be met in order to answer the research
question.

Based on the framework of the study, the researcher has to numerically list the
thrust areas of research. This section makes active use of verbs such as ‘to find out’,
‘to determine’, ‘to establish’, and ‘to measure’ so as to spell out the objectives of the
study. In certain cases, the main objectives of the study might need to be broken down
into sub-objectives which clearly state the tasks to be accomplished.

In the organic food research, the objectives and sub-objectives of the study
were as follows:

1. To Study the Existing Organic Market: This would involve:
 To categorize the organic products available in Delhi into grain, snacks,

herbs, pickles, squashes and fruits and vegetables.
 To estimate the demand pattern of various products for each of the above

categories.
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 To understand the marketing strategies adopted by different players for
promoting and propagating organic products.

2. Consumer Diagnostic Research: This would entail:
 To study the existing consumer profile, i.e., perception and attitudes towards

organic products and purchase and consumption patterns.
 To study the potential customers in terms of consumer segments, level of

awareness, perception and attitude towards health and organic products.

3. Opinion Survey: To assess the awareness and opinions of experts such as doctors,
dieticians and chefs in order to understand organic consumption and propagation.

4. Retail Market: This would involve:
 To find the gap between demand and supply for existing retailers.
 To forecast demand estimates by considering the existing as well as potential

retailers.

Thus, the research problem formulation involves the following interrelated steps:

 Ascertaining the objectives of the decision-maker.

 Understanding the problem’s background.
 Identifying and isolating the problem, rather than its symptoms.

 Determining the unit of analysis.

 Determining the relevant variables.

 Stating the research objectives and research questions (hypotheses).

The above mentioned process ensures that the real research objectives/questions are
identified for the proposed research.

Statement of Research Problem

Both the decision-makers and researchers expect that the problem definition efforts
should result in a statement of the research problem or research objectives. On
completion of the exercise of formulating the research problem, the researcher must
prepare a written statement(s) that clarifies any ambiguity about what s/he hope the
research will accomplish. Writing a series of research questions and hypotheses can
add clarity to the statement of the business problem. These research questions are the
researcher’s translation of the business problem into a specific need for inquiry; and
hypothesis is an unproven proposition that tentatively explains certain facts or
phenomena, a proposition that is empirically testable. In other words, research
objectives/hypotheses explain the purpose of research in measurable terms and define
standards what the research should accomplish.

Values and Cost of Information

The value and cost of information play an essential role in estimating the importance
of information as well as the total expenditure be done for buying the information.

Value of Information

Human beings have evolved in a way that they can appreciate the role of information
in their life without much effort. The initial phase in human civilization, has taught us
to appreciate instinctively the importance of information and communication. We are
instinctively alert to information. However, the human brain has evolved to understand
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that information has different degrees of ‘value’ (which the brain unconsciously rates).
Information can be defined as processed data, which helps in decision-making and/or
facilitates communication within an organization. More often, information provides
answers to ‘who’, ‘what’, ‘where’, and ‘when’ type of questions. The human brain
prioritizes information, according to its perceived value (most often this unconscious
valuation mechanism in our brain is correct, more so in the case of instinct-based
information).

For example, let us assume that a driver notices a child suddenly crossing the
road and calculates that he will hit the child unless he stops and at the same time, he
feels an itching sensation on his forehead. In this case, the brain of the driver prioritizes
two different information received from different sensory inputs. It reacts by sending
a signal to the driver’s right foot to press the brake pedal to stop the car and only after
the car stops will the brain react to the itch. We unconsciously do this every day.
Evolution has taught us that information has a context and hence different degrees of
value.

The principal objective of research is to find solutions to problems systematically.
In general, the objectives of value of information with respect to research can be
specified as follows:

 To extend the knowledge of human beings, environment and natural phenomenon
to others.

 To bring the information which is not developed fully during ordinary course of
life?

 To verify existing facts and identify the changes into these existing facts.

 To develop facts for critical evaluation.

 To analyse inter-relationships between variables and deriving casual explanations.

 To develop new tools and techniques that study unknown phenomenon.

 To help in planning and development.

 To acquire familiarity with a phenomenon.

 To study the frequency of connection or independence of any activity or
occurrence.

 To determine the characteristics of an individual or a group of activities and the
frequency of occurrence of these activities.

 To test a hypothesis about a casual relationship that exists between variables.

The value of information is determined based on the benefits that are derived from the
information. Consider an example where two products A and B are developed. The
benefits derived from product A evaluates to 20 and the benefits derived from product
B evaluates to 30. The difference between the benefits of the two products is 10 units.

If you add some information, the benefits derived from product A increases by
20 points from 20 to 40. The actual value of information needs to be calculated from
simple mathematics. The cost of information increases by 20 units. You need to subtract
the cost involved in obtaining the information, to determine the actual value of the
information.
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Cost of Information

The cost of information determines the cost involved in obtaining the information, which
includes:

 Cost of acquiring the data.

 Cost of maintaining the data.

 Cost of generating the information.

 Cost of communicating the information.

The cost is estimated from the point the information is generated, to the point the information
is retrieved. The cost of obtaining accurate and complete information is more as compared
to the cost generally retrieved from the system.

4.6 RESEARCH PROCESS

Research process includes steps or a series of actions and logical sequence of those
steps to carry out research effectively. The various steps in a research process are not
mutually separate, exclusive or discrete, but they at the same time need not always
follow each other. The researcher, at each step, anticipates subsequent steps and the
requirements. The tentative order of the steps and the procedural guidelines of the
research process are as given below:

(i) Formulating the Research Problem: At the very beginning of research, the
researcher must clearly define the research problem, i.e., the area of interest,
the matter to be inquired into, etc. The problem, before being solved, is initially
stated in a broader perspective and then the researcher arrives at the specific
question by gradually reducing the ambiguities, if any. Then, immediately after
formulating the problem, the feasibility of different solutions is studied before
choosing the right solution.

(ii) Extensive Literature Survey: After formulating the research problem, a brief
summary of it should be prepared—this is an essential step. While writing a
Ph.D. thesis the researcher has to prepare a synopsis of the topic and submit it
to the appropriate committee or research board for approval. Synopsis
preparation needs extensive survey of the literature connected with the problem.

(iii) Development of a Working Hypothesis: After surveying the literature, the
researcher should clearly state the working hypothesis, which is a tentative
assumption made before testing it in logical or empirical sequences. Hypothesis
must be as specific as possible and should be limited to the intended research.
This helps to choose the right process.

(iv) Preparing the Research Design: The next step, after clearly defining the
research problem, is preparing the suitable research design. The research design
includes the conceptual framework within which research would be carried
out. A good and planned research design helps to carry out the study in an
efficient manner saving time and resources. It helps to gather the most useful
information and assists in arriving at the accurate results. Simply put, a good
research design facilitates the collection of relevant evidence with minimal
expenditure of money, effort, time and other resources.

(v) Determining Sample Design: A universe or population includes all the items
under inquiry. If all the items in the population are inquired then such an inquiry
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is called census inquiry. In a census survey, all the items are covered and so the
highest accuracy is obtained. But this may not be practicable in surveys involving
a big population. Census surveys need huge amounts of time, money and energy.
Hence, quite often it is wise to select only a few items from the universe for
study purposes. Technically, such a small and convenient number of items
selected, is called a sample. Specified plan of the size and method of collecting
the sample is technically known as sample design.

(vi) Collecting the Data: In most cases, the data at hand is insufficient and there is
always a need of fresh data. There are different ways of collecting the appropriate
data which differ considerably in terms of relevance, expenditure, time and
other resources. Therefore, the researcher must select the most appropriate
method of collecting the data after considering objective of the research, the
nature of investigation, time and financial resources available, scope of the
inquiry, and the desired degree of accuracy.

(vii) Execution of the Project: This is an important step in the research process
because if the execution proceeds on the correct lines, the collected data would
be dependable, adequate and accurate. Therefore, systematic and timely
execution of a project plays a crucial role in ensuring the right results at the
end.

(viii) Analysis of Data: After collecting the data, the next step is analyzing the data.
The data analysis includes a number of closely-related operations like specifying
different categories of data, differentiating and tabulating the data into different
categories, applying the statistical techniques and formulae to the data, doing
the right calculations and then drawing statistical inferences. Various tests,
such as chi-square test, t-test, F-test, etc., help in data analysis.

(ix) Hypothesis Testing: After analysing the data, the researcher should test the
working hypothesis against the statistical inferences obtained after analyzing
the data. The question that should be answered now is: Do the findings support
the working hypothesis or do they contradict?

(x) Generalizations and Interpretation: If a hypothesis is tested and upheld
sufficient number of times, the researcher can arrive at a generalization. The
degree of success of a research is calculated on the basis of how much the
arrived generalizations are close to the acceptability. If the researcher starts
with no hypothesis, the researcher will interpret his findings on the basis of
some existing theory and this is known as interpretation. The process of
interpretation often triggers new questions which lead to further researches.

(xi) Preparation of the Report or the Thesis: Finally, the researcher has to prepare
the report of what has been studied. Report must be written with great care
keeping the following layout in mind:

(a) The Preliminary Pages: These pages of the report should contain the
title, the date, acknowledgments, foreword, table of contents, list of tables,
list of graphs and charts (if any).

(b) The Main Text: The main text of the report should have introduction,
summary of findings, main report, conclusion and suggestions for future
research.

(c) The Closure: At the end of the report, appendices should be listed in
respect of all technical data, followed by bibliography. Index terms should
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also be given specially in a published research report. All references should
be cited as per the research writing formats.

Flow Chart: Research Process

In Figure 4.2 the flow chart indicates the sequential steps to be followed in the research
process. One must start with defining the research problem along with reviewing the
relevant literature in the field to become familiar with the concepts and theories relevant
to the issue to be investigated. The next step is the formulation of the hypothesis,
which is followed by the research design and sample selection. Then the collection of
data and its analysis is to be attempted. After that the interpretation and the report
writing stages complete the research report. These have to be written step by step and
then edited and refined several times before preparing the final report.

I

II
III

IV V VI
VII

FF

FB

F F

F

F

F

Where = Feed Back (Helps in controlling the sub-system
                     to which it is transmitted)
= Feed Forward (Serves the vital function of
                          providing criteria for evaluation)

Review concepts
and theoriesDefine

research
problem Review previous

research finding

Formulate
hypotheses

Design research
(including

sample design)

Collect data
(Execution)

Analyse data
(Test hypotheses

if any)

Interpret
and report

Fig. 4.2 Flow Chart Showing Research Process

Criteria of Good Research

Whatever be the type of research one undertakes, certain common criteria of good
scientific methods have to be followed. A good research follows logical methods, is
systematic, and structured in accordance with well defined sets of rules and practices
to enable the researcher in arriving at dependable conclusions. Both, deductive
reasoning and inductive reasoning, should be followed for meaningful research.

Good research also implies obtaining reliable data which provides sound validity
to the research findings.

The following principles underlie a good research criteria:

 The aim and objective of the research being conducted should be clearly
specified.

 The research procedure should be replicable so that if the research needs
to be continued or repeated, it can be done easily.

 The research design should be so chosen that the results are as objective
as possible.

 Interpretation of any research should be done keeping in mind the flaws
in the procedural design and the extent to which it has an effect on the
results.

 Research should be carried out systematically. It should progress in pre-
defined stages, and researchers should avoid using their intuition or
guesswork to arrive at conclusions.
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 Research should be logical so that it is meaningful, and help in decision-
making.

 Research should be empirical as far as possible.

 The results of the research should only be used and generalized for the
population for which the data provides an adequate basis.

 The validity and reliability of the data used in research should be double
checked.

 Further, good research produces results that are examinable by peers,
methodologies that can be replicated, and knowledge that can be applied
to real-world situations.

Problems Encountered by Researchers in India

There are some common problems faced by researchers in developing countries and
India is no exception. Basically, there is a dearth of the tools required for good research.
Although many of the universities and research institutions are providing computers
with Internet connection to researchers, the facilities provided are not adequate. Luckily,
the costs of both hardware and Internet bandwidth are coming down. While Indian
researchers now have easy access to these tools, there is still the problem of low
visibility of papers published by them. Indian researchers are often demotivated to
continue further research. Other factors like lack of scientific training in the
methodology of research and a non-existent code of conduct also serve as challenges
for the Indian researcher. There is also insufficient interaction between researchers
and the end-users. End-users of research are the ones who stand to benefit from
research and if they are not made aware of the benefit they can gain, getting sponsors
to provide funds for research would be difficult.

There is also a lack of safeguards against any violation of confidentiality in data
collection. Research studies that overlap lead to unnecessary repetition. There is an
absence of research culture in our country.

Other problems that Indian researchers face that are common to developing
countries are:

 Limited or no access to international research journals.

 Lack of infrastructure except in a few metropolitan cities.

 Low investment in research due to financial constraints.

 Inadequate library facilities and where such facilities exist, they are not
easily accessible.

 Poor encouragement to do research.

These problems need to be surmounted effectively in order to promote research
as a professional activity.

4.7 SUMMARY

 Research planning helps design a research plan, which consists of information
related to the process of implementing a research. Organizations design research
plan to gain knowledge about the market value of their products, services and
programmes. The more effective and efficient the research plan, the shorter is
the time to complete the research.

Check Your Progress

1. What are the two
major types of
research planning?

2. Why the researchers
use scientific
methods and
techniques to
provide an optimum
solution to the
problems?

3. Why is historical
research important?

4. Define the term
research problem.

5. What do you
understand by the
term literature
review?

6. What is research
process?
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 The first step in planning a research is to identify the need of the research. The
objective of identifying the problem must be clearly stated; otherwise, the
objective of the research cannot be achieved.

 Data collection is a process of systematic gathering of data for a particular
purpose. The various sources that can be used for collecting data are interviews,
questionnaires and existing records. An interview is a data collection technique
that involves oral questioning one by one or as a group.

 Research is a tool that is a building block and a sustaining pillar of every
discipline—scientific or otherwise—that one knows of.

 Futuristic research does not really predict the future as the name may seem to
suggest.  It is actually a branch of operations research aimed at conducting
long-range planning based on forecasting using mathematical models, cross-
disciplinary treatment of the subject, systematic use of expert judgements or
opinions and a systems analytical approach.

 Descriptive research attempts to determine, describe, or identify what is unlike
analytical research aimed at establishing why it is that way or how it came to be
that way.

 Ex post facto, a type of research is the same as experimental research, which is
conducted to deal with the situations that occur in or around an organization.

 Research problems are questions that indicate gaps in the scope or the certainity
of our knowledge. They point either to the problematic phenomena, observed
events that are puzzling in terms of the accepted ideas, or to problematic theories,
current ideas that are challenged by new hypothesis.

 The first and the most important step of the research process is to identify the
path of enquiry in the form of a research problem. It is like the onset of a
journey, in this instance the research journey, and the identification of the problem
gives an indication of the expected result being sought.

 A literature review is a comprehensive compilation of the information obtained
from published and unpublished sources of data in the specific area of interest
to the researcher. This may include journals, newspapers, magazines, reports,
government publications, and also computerized databases.

 Research process includes steps or a series of actions and logical sequence of
those steps to carry out research effectively. The various steps in a research
process are not mutually separate, exclusive or discrete, but they at the same
time need not always follow each other.

 A good research follows logical methods, is systematic, and structured in
accordance with well defined sets of rules and practices to enable the researcher
in arriving at dependable conclusions. Both, deductive reasoning and inductive
reasoning, should be followed for meaningful research.

4.8 KEY TERMS

 Data collection: A process of systematic gathering of data for a particular
purpose

 Research: A tool that is a building block and a sustaining pillar of every
discipline—scientific or otherwise—that one knows of



Self-Instructional
144 Material

Selection of
Research Topic

NOTES

 Historical research: It is the process of systematic examination of past events
to be able to present an account of what has happened in the past

 Ex post facto: This type of research is the same as experimental research,
which is conducted to deal with the situations that occur in or around an
organization

 Literature review: A comprehensive compilation of the information obtained
from published and unpublished sources of data in the specific area of interest
to the researcher also

 Research process: Steps or a series of actions and logical sequence of those
steps to carry out research effectively

4.9 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. The two major types of research planning are as follows:
 Primary: It involves collecting the data about a given subject through

various research methods, such as surveys, interviews and observations,
and analysing the data to use its findings and results for planning.

 Secondary: It involves evaluating the results of primary research planning.
It provides a broader perspective and contains reference to the relevant
documents related to primary research planning.

2. Researchers use scientific methods and techniques to provide an optimum
solution to the problems. The scientific methods include observing and defining
a problem and formulating a hypothesis related to the results of the scientific
methods and techniques. If the hypothesis is accepted, then its results should
be executed in an organization, but if the hypothesis is not accepted, then another
hypothesis is formulated.

3. Historical research is important because it helps uncover the unknown or
unrecorded facts/events, answers questions, facilitates identification of the
relationship of the past has with the present, records and evaluates the
accomplishments of individuals, agencies, or institutions and assists in
understanding the culture in which we live.

4. Research problems are questions that indicate gaps in the scope or the certainity
of our knowledge. They point either to the problematic phenomena, observed
events that are puzzling in terms of the accepted ideas, or to problematic theories,
current ideas that are challenged by new hypothesis.

5. A literature review is a comprehensive compilation of the information obtained
from published and unpublished sources of data in the specific area of interest
to the researcher. This may include journals, newspapers, magazines, reports,
government publications, and also computerized databases.

6. Research process includes steps or a series of actions and logical sequence of
those steps to carry out research effectively. The various steps in a research
process are not mutually separate, exclusive or discrete, but they at the same
time need not always follow each other. The researcher, at each step, anticipates
subsequent steps and the requirements.
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4.10 QUESTIONS AND EXERCISES

Short-Answer Questions

1. Why is research planning useful?

2. Define the term research. Also write the proposed definitions of research.

3. How the good and effective research is identified?

4. Name the different types of research.

5. Write the advantage of survey method.

6. What are the steps involved in formulation of research problem?

7. Write the principles that underlies a good research criteria.

Long-Answer Questions

1. Describe the considerations that need to be kept in mind while planning a
research.

2. Explain the steps to design a research plan. Give examples.

3. How the process of research helps increase the creative ability of decision-
maker? Discuss the various characteristics of research.

4. Discuss the general steps that are used in conducting historical research.

5. Explain the process of converting decision problem into research problem.

6. Describe the procedural guidelines of the research process with the help of
flow chart.
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5.3.3 Test Statistic for Testing Hypothesis about Population Mean
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5.4.3 Case of Paired Sample (Dependent Sample)
5.4.4 t-Test
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5.7 Summary
5.8 Key Terms
5.9 Answers to ‘Check Your Progress’

5.10 Questions and Exercises
5.11 Further Reading

5.0 INTRODUCTION

In this unit, you will learn about the development process of hypothesis and preparation
of research proposal.A hypothesis is an assumption or a statement that may or may not
be true. The hypothesis is tested on the basis of information obtained from a sample.
A well formulated or good hypothesis helps the researchers to focus/concentrate on
the key points of investigation. Also a hypothesis is significant because it guides the
research. The researchers or investigators refer to the hypothesis in order to direct
their thought processes toward the result of the research problem or sub-problems.
You will also learn about the hypothesis testing. First step is to establish the hypothesis
to be tested. The next step in the testing of hypotheses exercise is to choose a suitable
level of significance. The level of significance denoted bya  is chosen before drawing
any sample.

You will also learn about the content analysis.This technique involves studying
a previously recorded or reported communication and systematically and objectively
breaking it up into more manageable units that are related to the topic under study.
Finally, you will learn about the significance of preparation of research proposal. A
‘Research Proposal’ is a request for support of sponsored research, instruction or
extension assignments.
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5.1 UNIT OBJECTIVES

After going through this unit, you will be able to:

 Describe the development of hypothesis of a research problem

 Discuss the significance of hypothesis and steps of testing hypothesis

 Explain the test involving one population and two population means

 Analyse the techniques involved in content analysis

 Understand the need of preparation of research proposal

5.2 DEVELOPING HYPOTHESIS FOR A RESEARCH
PROBLEM

As per The Concise Oxford Dictionary (1990) hypothesis is “A proposition made as a
basis for reasoning, without the assumption of its truth, a supposition made as a
starting point for further investigation from known facts”. 

Leedy and Ormrod (2001) have defined the term hypothesis as “A hypothesis
is a logical supposition, a reasonable guess, an educated conjecture. It provides a
tentative explanation for a phenomenon under investigation”.

There is no certainty that the hypothesis formulated for a problem is true or
correct.  Formulated hypothesis is the initial point, a statement that the researcher has
to prove true after further research and investigations.  It is also possible that after
further research the researcher might find that this hypothesis is not valid for the
problem and that it needs modifications. 

Why is a Hypothesis Required?

A well formulated or good hypothesis helps the researchers to focus/concentrate on
the key points of investigation.  Also a hypothesis is significant because it guides the
research. The researchers or investigators refer to the hypothesis in order to direct
their thought processes toward the result of the research problem or sub-problems.
The hypothesis also helps the researcher or investigator to collect the right, precise
and accurate data required for the research or investigation. As per Leedy and Ormrod
(2001), “Hypotheses are exceptionally essential and significant because they help
an investigator or researcher to locate information needed to resolve the research
problem or sub-problems”.

Accepting or Rejecting Hypothesis

A hypothesis is never proved or disproved. In fact, an investigator or researcher who
sets out to prove a hypothesis would lose the impartiality of the research investigation
(Leedy and Ormrod, 2001).

In research, an investigator or researcher is proficient to either accept (support)
or reject a hypothesis. If a hypothesis is rejected, it will lead an investigator or researcher
to develop new hypothesis to explain the phenomenon in question. If a hypothesis is
continually supported or accepted, then it may evolve into a ‘Theory’ (Leedy and
Ormrod, 2001).
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Therefore, when a hypothesis is continually accepted or supported over time by a
growing body of data, then it becomes a Theory. As per Leedy and Ormrod (2001), “A
theory is an organized body of concepts and principles intended to explain a
particular phenomenon”. A theory is similar to a hypothesis in that it presents a tentative
explanation for a phenomenon that new data will either support or not support. Both are
supported or rejected based on the testing performed by various investigators or
researchers under different conditions. An example of a well known theory is ‘Einstein’s
Theory of Relativity’ (Leedy and Ormrod, 2001).

Further, a theory that is continually validated over time by a growing body of data
becomes a ‘Law’. An example of a well known law is the ‘Law of Gravity’ (Leedy and
Ormrod, 2001).

Steps in Hypothesis Generation

Often times, an investigator will formulate a hypothesis based on the problem or sub-
problems of the research. Typically, the hypothesis is driven by the research question
(Leedy and Ormrod, 2001). The following steps helps in generating or writing an
effective hypothesis:

Step One: Preliminary Research: The researcher or investigator must review
the information collected up to now and then decide which information is significant
for the research and how it will help to develop the hypothesis.

Step Two: Write Your Hypothesis: The hypothesis is a statement that the
researcher or investigator intend to prove through the research.  It should state or
affirm the focus of research.   When the final hypothesis is written, verify it to be
certain that it has the following criteria:

1. It is written in the form of a concise statement.
2. It reflects a situation specified by the researcher or investigator.
3. It is arguable and a contrary situation can be taken.
4. It requires research to determine whether or not it is true.
5. It is a significant theme to social scientists.
6. It is a complex notion, dealing with a number of variables.
7. It is not written in the first person.
8. It can be tested.

Step Three: Test It Against the Criteria in Step Two: Take the hypothesis
and verify to perceive if it has the criteria listed in Step Two.  If it is not so, then he
researcher or investigator has to again check the formulated hypothesis for the research
problem.  It should be reworked such that it fits well with the research assumptions.
Also the researcher or investigator has to be certain that they are diverting from the
focus of research.

Formulating the Hypothesis and Research Question

Formulating a hypothesis helps by defining an initial explanation to be tested in the
research process. The following are the essential key points that must be defined at
the time of hypothesis formulation:

 Hypotheses are testable explanations of a problem, phenomenon or observation.

 Both quantitative and qualitative research involves formulating a hypothesis to
address the research problem.
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 Hypotheses that suggest a causal relationship involve at least one independent
variable and at least one dependent variable; in other words, one variable which
is presumed to affect the other.

 An independent variable is one whose value is manipulated by the researcher
or investigator.

 A dependent variable is a variable whose values are presumed to change as a
result of changes in the independent variable.

In an equation, a dependent variable is the variable whose value depends on
one or more variables in the equation. An independent variable in an equation is any
variable whose value is not dependent on any other variable in the equation. Hypothesis
is a tentative assumption explaining an observation, phenomenon or scientific problem
that can be tested by further observation, investigation or experimentation.
Characteristically, the research is a process of investigation of a particular/specific
topic of study with the aim of studying a problem or question. The research topic for
study is established by the researcher o investigator according to the specific assignment
that needs to be explored.

After the final section of topic, the researcher or investigator has to develop a
question for research and hypothesis that relates to the research being conducted. The
formulation of a research question must be made before the researcher initiates
conducting research on specified topic. This will be a question developed from the
purpose statement and will be the specification that the researcher intents to find out
by conducting the research. The question selected will guide the researcher or
investigator through their research process and will also concentrate on the objective
of the research. As already discussed, the hypothesis is a prediction regarding the
outcome of the research being conducted. The key objective for the researcher or
investigator in developing a hypothesis statement is to test and ultimately accept or
reject it when the assessment of the research is performed.

A well researched and planned research question will help and ensure the
researcher or investigator that they are collecting the appropriate data. This is a critical
and most significant step in the research process. The research question determines
what, where, when and how the data are collected as it is an important association
between the abstract, theoretical, conceptual and logistic aspects of the research plan.

5.3 HYPOTHESIS TESTING

A hypothesis is an assumption or a statement that may or may not be true. The
hypothesis is tested on the basis of information obtained from a sample. Hypothesis
tests are widely used in business and industry for making decisions. Instead of asking,
for example, what the mean assessed value of an apartment in a multistoried building
is, one may be interested in knowing whether or not the assessed value equals some
particular value, say ` 80 lakh. Some other examples could be whether a new drug is
more effective than the existing drug based on the sample data, and whether the
proportion of smokers in a class is different from 0.30. The testing procedures are
generally explained in any text on statistics. For the sake of revision, below are listed
some concepts that are useful for carrying out a testing of hypothesis exercise.
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Null Hypothesis: The hypotheses that are proposed with the intent of receiving
a rejection for them are called null hypotheses. This requires that we hypothesize the
opposite of what is desired to be proved. For example, if we want to show that sales and
advertisement expenditure are related, we formulate the null hypothesis that they are
not related. Similarly, if we want to conclude that the new sales training programme is
effective, we formulate the null hypothesis that the new training programme is not effective,
and if we want to prove that the average wages of skilled workers in town 1 is greater
than that of town 2, we formulate the null hypotheses that there is no difference in the
average wages of the skilled workers in both the towns. Since we hypothesize that sales
and advertisement are not related, new training programme is not effective and the
average wages of skilled workers in both the towns are equal, we call such hypotheses
null hypotheses and denote them as H

0
.

Alternative Hypotheses: Rejection of null hypotheses leads to the acceptance
of alternative hypotheses. The rejection of null hypothesis indicates that the relationship
between variables (e.g., sales and advertisement expenditure) or the difference between
means (e.g., wages of skilled workers in town 1 and town 2) or the difference between
proportions have statistical significance and the acceptance of the null hypotheses
indicates that these differences are due to chance. As already mentioned, the alternative
hypotheses specify that values/relation which the researcher believes hold true. The
alternative hypotheses can cover a whole range of values rather than a single point.
The alternative hypotheses are denoted by H

1
.

One-Tailed and Two-Tailed Tests: A test is called one-sided (or one-tailed)
only if the null hypothesis gets rejected when a value of the test statistic falls in one
specified tail of the distribution. Further, the test is called two-sided (or two-tailed) if
null hypothesis gets rejected when a value of the test statistic falls in either one or the
other of the two tails of its sampling distribution. For example, consider a soft drink
bottling plant which dispenses soft drinks in bottles of 300 ml capacity. The bottling is
done through an automatic plant. An overfilling of bottle (liquid content more than
300 ml) means a huge loss to the company given the large volume of sales. An
underfilling means the customers are getting less than 300 ml of the drink when they
are paying for 300 ml. This could bring bad reputation to the company. The company
wants to avoid both overfilling and underfilling. Therefore, it would prefer to test the
hypothesis whether the mean content of the bottles is different from 300 ml. This
hypothesis could be written as:

H
0

:  = 300 ml.

H
1

:   300 ml.

The hypotheses stated above are called two-tailed or two-sided hypotheses.

However, if the concern is the overfilling of bottles, it could be stated as:

H
0

:  = 300 ml.

H
1

:  > 300 ml.

Such hypotheses are called one-tailed or one-sided hypotheses and the researcher
would be interested in the upper tail (right hand tail) of the distribution. If however,
the concern is loss of reputation of the company (underfilling of the bottles), the
hypothesis may be stated as:

H
0

:  = 300 ml.

H
1

:  < 300 ml.
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The hypothesis stated above is also called one-tailed test and the researcher
would be interested in the lower tail (left hand tail) of the distribution.

At this stage we advice the reader to turn to the descriptive and relational
hypotheses narrated in statement form and reduce them to a statistical H

0
as well as

the corresponding alternative hypotheses as H
1
.

Type I and Type II Error: The acceptance or rejection of a hypothesis is based
upon sample results and there is always a possibility of sample not being representative
of the population. This could result in errors as a consequence of which inferences
drawn could be wrong. The situation could be depicted as given in Figure 5.1.

Accept H0 Reject H0

H0 True Correct decision Type 1 Error

H0 False Type II Error Correct decision

Fig. 5.1 Type I and Type II Errors

If null hypothesis H
0
 is true and is accepted or H

0
 when false is rejected, the

decision is correct in either case. However, if the hypothesis H
0
 is rejected when it is

actually true, the researcher is committing what is called a Type I error. The probability
of committing a Type I error is denoted by alpha (). This is termed as the level of
significance. Similarly, if the null hypothesis H

0
 when false is accepted, the researcher

is committing an error called Type II error. The probability of committing a Type II
error is denoted by beta (). The expression 1 –  is called power of test.

5.3.1 Steps in Testing of Hypothesis Exercise

The following steps are followed in testing of a hypothesis:

Setting Up of a Hypothesis: First step is to establish the hypothesis to be tested.
As it is known, these statistical hypotheses are generally assumptions about the value of
the population parameter; the hypothesis specifies a single value or a range of values for
two different hypotheses rather than constructing a single hypothesis. These two
hypotheses are generally referred to as the (1) Null hypotheses denoted by H

0
 and (2)

Alternative hypothesis denoted by H
1
.

The null hypothesis is the hypothesis of the population parameter taking a specified
value. In case of two populations, the null hypothesis is of no difference or the difference
taking a specified value. The hypothesis that is different from the null hypothesis is the
alternative hypothesis. If the null hypothesis H

0
 is rejected based upon the sample

information, the alternative hypothesis H
1
 is accepted. Therefore, the two hypotheses

are constructed in such a way that if one is true, the other one is false and vice versa.
There can also be situations where the researcher is interested in establishing the
relationship between any two variables. In such a case, a null hypothesis is set as the
hypothesis of no relationship between those two variables; whereas the alternative
hypothesis is the hypothesis of the relationship between variables. The rejection of the
null hypothesis indicates that the differences/relationship have a statistical significance
and the acceptance of the null hypothesis means that any difference/relationship is due
to chance.
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5.3.2 Significance Level as Confidence Level

Setting Up of a Suitable Significance Level: The next step in the testing of hypotheses
exercise is to choose a suitable level of significance. The level of significance denoted
by  is chosen before drawing any sample. The level of significance denotes the
probability of rejecting the null hypothesis when it is true. The value of a varies from
problem to problem, but usually it is taken as either 5 per cent or 1 per cent. A 5 per
cent level of significance means that there are 5 chances out of hundred that a null
hypothesis will get rejected when it should be accepted. This means that the researcher
is 95 per cent confident that a right decision has been taken. Therefore, it is seen that
the confidence with which a researcher rejects or accepts a null hypothesis depends
upon the level of significance. When the null hypothesis is rejected at any level of
significance, the test result is said to be significant. Further, if a hypothesis is rejected
at 1 per cent level, it must also be rejected at 5 per cent significance level.

Determination of a Test Atatistic: The next step is to determine a suitable
test statistic and its distribution. As would be seen later, the test statistic could be t, Z,
2 or F, depending upon various assumptions to be discussed later in the book.

Determination of Critical Region: Before a sample is drawn from the
population, it is very important to specify the values of test statistic that will lead to
rejection or acceptance of the null hypothesis. The one that leads to the rejection of
null hypothesis is called the critical region. Given a level of significance,, the optimal
critical region for a two-tailed test consists of that /2 per cent area in the right hand
tail of the distribution plus that /2 per cent in the left hand tail of the distribution
where that null hypothesis is rejected. Therefore, establishing a critical region is similar
to determining a 100 (1 – ) per cent confidence interval.

Computing the Value of Test-Statistic: The next step is to compute the value
of the test statistic based upon a random sample of size n. Once the value of test
statistic is computed, one needs to examine whether the sample results fall in the
critical region or in the acceptance region.

Making Decision: The hypothesis may be rejected or accepted depending
upon whether the value of the test statistic falls in the rejection or the acceptance
region. Management decisions are based upon the statistical decision of either rejecting
or accepting the null hypothesis.

If the hypothesis is being tested at 5 per cent level of significance, it would be
rejected if the observed results have a probability less than 5 per cent. In such a case,
the difference between the sample statistic and the hypothesized population parameter
is considered to be significant. On the other hand, if the hypothesis is accepted, the
difference between the sample statistic and the hypothesized population parameter is
not regarded as significant and can be attributed to chance.

5.3.3 Test Statistic for Testing Hypothesis about Population Mean

In this section, we will take up the test of hypothesis about population mean in a case
of single population and the difference between the two means for two populations.

One of the important things that have to be kept in mind is the use of an
appropriate test statistic. In case the sample size is large (n > 30), Z statistic would be
used. For a small sample size (n  30), a further question regarding the knowledge of
population standard deviation () is asked. If the population standard deviation  is
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known, a Z statistic can be used. However, if  is unknown and is estimated using
sample data, a t test with appropriate degrees of freedom is used under the assumption
that the sample is drawn from a normal population. It is assumed that the readers have
the knowledge of Z and t distribution from the course on statistics. However, these
would be briefly reviewed at the appropriate place. Table 5.1 summarizes the
appropriateness of the test statistic for conducting a test of hypothesis regarding the
population mean.

Table 5.1 Appropriateness of Test Statistic in Testing Hypotheses about Means

Knowledge of Population Standard Deviation ()Sample Size
Known Not Known

Large (n > 30) Z Z
Small (n  30) Z t

5.3.4 Test Concerning Means – Case of Single Population

In this section, a number of illustrations will be taken up to explain the test of hypothesis
concerning mean. Two cases of large sample and small samples will be taken up.

Case of Large Sample

As mentioned earlier, in case the sample size n is large or small but the value of the
population standard deviation is known, a  test is appropriate. There can be alternate
cases of two- tailed and one-tailed tests of hypotheses. Corresponding to the null
hypothesis H

0
 :  = 

 0
, the following criteria could be formulated as shown in Table

5.2.

The test statistic is given by,

0HX
Z

n

 
 

Where,

X = Sample mean

 = Population standard deviation


H0

= The value of  under the assumption that the null hypothesis is true.

n = Size of sample

Table 5.2 Criteria for Accepting or Rejecting Null Hypothesis under Different Cases of
Alternative Hypotheses

S.No. Alternative Hypothesis Reject the Null
Hypothesis if

Accept the Null
Hypothesis if

1.  < 0 Z < – Zα Z  – Zα

2.  > 0 Z > Zα Z  Zα

3.   0 Z < – Zα/2
Or

Z > Zα/2

– Zα/2  Z  Zα/2

If the population standard deviation is unknown, the sample standard deviation

21
s (X X)

n 1
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is used as an estimate of . It may be noted that Z and Z/2
 are Z values such

that the area to the right under the standard normal distribution isand /2 respectively.
Below are solved examples using the above concepts.

Example 5.1: A sample of 200 bulbs made by a company give a lifetime mean of 1540
hours with a standard deviation of 42 hours. Is it likely that the sample has been drawn
from a population with a mean lifetime of 1500 hours? You may use 5 per cent level of
significance.

Solution: In the above example, the sample size is large (n = 200), sample mean ( X )
equals 1540 hours and the sample standard deviation (s) is equal to 42 hours. The
null and alternative hypotheses can be written as:

H
0

:  = 1500 hrs

H
1

:   1500 hrs

It is a two-tailed test with level of significance () to be equal to 0.05. Since n
is large (n > 30), though population standard deviation  is unknown, one can use Z
test. The test statistics are given by:

0H

x

X
Z

 




Where, 
H0

 = Value of  under the assumption that the null hypothesis is true

xˆ  = Estimated standard error of mean

Here 
H0

 = 1500, x
ˆ s 42ˆ 2.97
n n 200

    

(Note that ̂  is estimated value of .)

0HX 1540 1500 40
Z 13.47

s 2.97 2.97
n

     

The value of  = 0.05 and since it is a two-tailed test, the critical value Z is
given by –Z/2

 and Z/2
 which could be obtained from the standard normal table.

Rejection Regions for Example 5.1

Since the computed value of Z = 13.47 lies in the rejection region, the null
hypothesis is rejected. Therefore, it can be concluded that the average life of the bulb
is significantly different from 1500 hours.
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Alternative Approach to the Test of Hypothesis

There is an alternative approach called probability approach or simply p value approach
to test the hypothesis. Under this approach, the researcher does not have to refer to Z
table to determine the critical value. Referring to Example 5.1, the p value can be
calculated as follows:

p = P (Z > 13.47) + P (Z < –13.47)
We know that the problem is that of a two-sided test and Z has a symmetric

distribution, therefore,

p = 2P(Z > 13.47) = 2 × 0 = 0

Now, the decision rule is:

Reject     H
0

if p  
Accept    H

0
if p > 

In this example,  = 0.05 and p value is less than , so the null hypothesis is
rejected. Therefore, it may be noted that the same conclusion is arrived at and there is
no need to look at the critical value of Z as given in the statistical table. These days,
most computer software like SPSS, EXCEL, SAS, MINITAB provide both the
computed value of test statistic and the corresponding p value. Please note that the p
value provided there is for the two-sided test. In case the problem is of a one-sided
test, the reported p value is divided by 2 to obtain the desired p value for the problem
and then compared with alpha (), the level of significance so as to either accept or
reject the null hypothesis. This is possible since Z distribution is a symmetrical
distribution.

Example 5.2: On a typing test, a random sample of 36 graduates of a secretarial
school averaged 73.6 words with a standard deviation of 8.10 words per minute. Test
an employer’s claim that the school’s graduates average less than 75.0 words per
minute using the 5 per cent level of significance.

Solution:

H
0

:  = 75

H
1

:  < 75

X = 73.6, s = 8.10, n = 36 and  = 0.05. As the sample size is large (n > 30),
though population standard deviation  is unknown,  test is appropriate.

The test statistic is given by:

0H

x

X 73.6 75 1.4
Z 1.04

ˆ 1.35 1.35

       


s 8.10 8.10ˆx 1.35
6n 36

      
 

Since it is a one-tailed test and the interest is in the left hand tail of the distribution,
the critical value of Z is given by – Z= –1.645. Now, the computed value of Z lies in
the acceptance region, and the null hypothesis is accepted as shown below:
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Rejection Region for Example 5.2

Now, the same problem can be worked out using the p value approach.

p = P (Z < –1.04)
= 0.5 – 0.3508
= 0.1492

Since the p value is greater than , there is not enough evidence to reject the null
hypothesis. Therefore, the average speed of the graduates of a secretarial school is not
significantly different from 75.00 words per minute. Therefore, the claim of the employer
is not valid.

Case of Small Sample

In case the sample size is small (n  30) and is drawn from a population having a normal
population with unknown standard deviation, a t test is used to conduct the hypothesis
for the test of mean. The t distribution is a symmetrical distribution just like the normal
one. However, t distribution is higher at the tail and lower at the peak. The t distribution
is flatter than the normal distribution. With an increase in the sample size (and hence
degrees of freedom), t distribution loses its flatness and approaches the normal distribution
whenever n > 30. A comparative shape of t and normal distribution is given in Figure 5.2.

Fig. 5.2 Shape of t and Normal Distribution

The procedure for testing the hypothesis of a mean is similar to what is explained
in the case of large sample. The test statistic used in this case is:



Self-Instructional
158 Material

Development of
Hypothesis and
Preparartion of
Research Proposal

NOTES

0H
n 1

x

X
t

ˆ
 




Where, x
Sˆ
n

   (where s = Sample standard deviation)

n – 1 = degrees of freedom
A few examples pertaining to ‘t’ test are worked out for testing the hypothesis of

mean in case of a small sample.

Example 5.3: A sample of 16 graduating engineering students of a college was taken
and the information was obtained on their starting salary. The mean monthly starting
salary was found to be ` 30,200 with a standard deviation of ` 960. The past data on
the starting salary has given a mean value of ` 30,000. Using a 5 per cent level of
significance, can we conclude that the average starting salary is different from` 30,000?

Solution:

H
0

:  = 30,000

H
1

:   30,000

X = 30,200, s = 960, n = 16 and  = 0.05. As the sample size is small (n < 30),
and population standard  is unknown, one may use a t test to examine the hypothesis
in question.

The test statistic is given by:

0 0H H
n 1

x

X X 30,200 30,000
t

s 960ˆ
n 16

200 4 800
0.83

960 960


      


  

Since it is a two-tailed test, the critical value of t with 15 degrees of freedom is
given by –t/2

 = –2.131 and t/2
 = 2.131. These could be obtained from the t distribution

table (refer to standard statistical tables). It is seen from the curve given below that the
computed value of t lies in the acceptance region.

Rejection Regions for Example 5.3
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Therefore, there is not enough evidence to reject the null hypothesis. Hence, the
average salary of graduating engineering students is not statistically different from
` 30,000 at 5 per cent level of significance.

For the p value approach, we examine the level of significance at which the
computed value of t = 0.83 with 15 degrees of freedom falls. It is seen that the p value
will be more than 10 per cent. This value of p is greater than the value of = 0.05. This
means that the null hypothesis is accepted.

Example 5.4: The results of a household survey indicated that a sample of 20 households
bought an average of 75 litres of milk per month with a standard deviation of 13.0 litres.
Test the hypothesis that the value of the population mean is 70 litres against the alternative
that it is more than 70 litres. Use 0.05 level of significance.

Solution:

H
0

:  = 70

H
1

:  > 70

X = 75, s = 13.0, n = 20,  = 0.05. This is the problem of a one-tailed test. The
population standard deviation is unknown and the sample size is small (n < 30).
Therefore, a t test would be appropriate. The test statistic is given by:

0 0H H
n 1

x

x

X X 75 70 5
t 1.72

13ˆ 2.91s / n
20

s 13ˆ 2.91
n 20


       


     
 

The critical value of t with 19 degrees of freedom for a one-tailed test is given by
1.729. As the computed value of t lies in the acceptance region, as shown in the figure
below, the null hypothesis is accepted. Therefore, the average purchase of milk in a
household per month is not significantly different from 70 litres.

Rejection Region for Example 5.4

5.4 TEST INVOLVING ONE POPULATION AND
TWO POPULATION MEANS

So far we have been concerned with the testing of means of a single population. We
took up the cases of both large and small samples. It would be interesting to examine the
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difference between the two population means. Again, various cases would be examined
as discussed below:

5.4.1 Z Test (Case of Large Sample)

In case both the sample sizes are greater than 30, a Z test is used. The hypothesis to be
tested may be written as:

H
0

:  = 
2

H
1

: 
1

 
2

Where,


1

= Mean of population 1


2

= Mean of population 2

The above is a case of two-tailed test. The test statistic used is:

1 2 1 2 0

2 2
1 2

1 2

(X X ) ( )H
Z

n n

    
 

X 1
= Mean of sample drawn from population 1

X 2
= Mean of sample drawn from population 2

n
1

= Size of sample drawn from population 1

n
2

= Size of sample drawn from population 2

If 1̂  and 2̂  are unknown, their estimates given by 1̂  and 2̂  are used.

1̂ =
 

  
n1 2

11 1i
1 1i 1

1ˆ s (X X )
n1

2̂ =
 

  
n2 2

22 2i
2 1i 1

1ˆ s (X X )
n

2

The Z value for the problem can be computed using the above formula and
compared with the table value to either accept or reject the hypothesis. Let us consider
the following problem:

City Sample Mean Hourly
Earnings

Standard Deviation
of Sample

Sample Size

Ambala Cantt ` 8.95 (
1X ) 0.40 (s1) 200 (n1)

Lucknow ` 9.10 (
2X ) 0.60 (s2) 175 (n2)

Example 5.5: A study is carried out to examine whether the mean hourly wages of
the unskilled workers in the two cities—Ambala Cantt and Lucknow are the same.
The random sample of hourly earnings in both the cities is taken and the results are
presented in the above Table.

Using a 5 per cent level of significance, test the hypothesis of no difference in
the average wages of unskilled workers in the two cities.
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Solution: We use subscripts 1 and 2 for Ambala Cantt and Lucknow respectively.

H
0

: 
1
 = 

2
 

1
 – 

2
= 0

H
1

: 
1
 

2
 

1
 – 

2
 0

The following survey data is given:

       1 2 1 2 1 2X 8.95, X 9.10,s 0.40,s 0.60,n 200,n 175, 0.05

Since both n
1
, n

2
 are greater than 30 and the sample standard deviations are

given, a Z test would be appropriate.

The test statistic is given by:

1 2 1 2 0

2 2
1 2

1 2

(X X ) ( )H
Z

n n

    
 

As 1 , 1  are unknown, their estimates would be used.

1 1 2 2ˆ ˆs , s   

2 2 2 2
1 2

1 2

ˆ ˆ (0.4) (0.6)
0.0028 0.0053

n n 200 175

(8.95 9.10) 0
2.83

0.053

     

   

As the problem is of a two-tailed test, the critical values of Z at 5 per cent level
of significance are given by –Z/2

 = –1.96 and Z /2
 = 1.96. The sample value of Z =

–2.83 lies in the rejection region as shown in the figure below:

Rejection Regions for Example 5.5

Therefore, the null hypothesis is rejected and it may be concluded that there is a
difference in the average wages of unskilled workers in the two cities. Let us rework
the same problem using the p value approach. As it is known that the problem is of a
two-tailed test, the p value is given by:

p = P (Z < –2.83) + P (Z > 2.83)
= 2P (Z > 2.83)

= 2 × (0.5 – 0.4977)
= 2 × 0.0023

= 0.0046
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As the value of p is less than  (0.05), the null hypothesis is rejected. Similarly,
the problems on one-tailed tests can be solved.

5.4.2 Case of Small Sample

If the size of both the samples is less than 30 and the population standard deviation is
unknown, the procedure described above to discuss the equality of two population
means is not applicable in the sense that a t test would be applicable under the
assumptions:

(a) Two population variances are equal.

(b) Two population variances are not equal.

Population Variances are Equal (F-Test)

If the two population variances are equal, it implies that their respective unbiased
estimates are also equal. In such a case, the expression becomes:

2 2 2 2
1 2

1 2 1 2 1 2

2 2 2
1 2

ˆ ˆ ˆ ˆ 1 1ˆ
n n n n n n

ˆ ˆ ˆ(Assuming )

        

    

To get an estimate of 2ˆ , a weighted average of 2
1s  and 2

2s  is used, where the

weights are the number of degrees of freedom of each sample. The weighted average
is called a ‘pooled estimate’ of 2. This pooled estimate is given by the expression:

   
 

2 2
2 1 1 2 2

1 2

(n 1)s (n 1)sˆ
n n 2

The testing procedure could be explained as under:

H
0

: 
1
 = 

2
 

1
 – 

2
 = 0

H
1

: 
1
 

2
 

1
 – 

2
 0

In this case, the test statistic t is given by the expression:

1 2n n 2t   
    


 

1 2

1 2 1 2 0t
n n 2

1 2

(X X ) ( )H
1 1ˆ
n n

Where
    

 

2 2
1 1 2 2

1 2

(n 1)s ( 1)sˆ
n n 2

Once the value of t statistic is computed from the sample data, it is compared
with the tabulated value at a level of significance  to arrive at a decision regarding
the acceptance or rejection of hypothesis. Let us work out a problem illustrating the
concepts defined above.

Example 5.6: Two drugs meant to provide relief to arthritis sufferers were produced
in two different laboratories. The first drug was administered to a group of 12 patients
and produced an average of 8.5 hours of relief with a standard deviation of 1.8 hours.
The second drug was tested on a sample of 8 patients and produced an average of 7.9
hours of relief with a standard deviation of 2.1 hours. Test the hypothesis that the first
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drug provides a significantly higher period of relief. You may use 5 per cent level of
significance.

Solution: Let the subscripts 1 and 2 refer to drug 1 and drug 2, respectively.

H
0

: 
1
 = 

2
 

1
 – 

2
 = 0

H
1

: 
1
 

2
 

1
 – 

2
 0

The following survey data is given:

     1 2 1 2 1 2X 8.5,X 7.9,s 1.8,s 2.1,n 12,n 8,

As both n
1
, n

2
 are small and the sample standard deviations are unknown, one

may use a t test with the degrees of freedom = n
1
 + n

2
 – 2 = 12 + 8 – 2 = 18 d.f.

The test statistics is given by:

 
    

 
1 2

1 2 1 2 0
n n 2

1 2

(X X ) ( )Ht
1 1ˆ
n n

   
 

      
 

   

  


  


18

2 2
1 1 2 2

1 2

2 2

t

(n 1)s (n 1)sˆ
n n 2

(12 1)(1.8) (8 1)(2.1) 11 3.24 7 (4.41)
12 8 2 18

35.64 30.87 66.61 3.698 1.92
18 18

(8.5 7.9) (0) 0.6
1 1 1.92 0.20831.92

12 8
0.6 0.6 0.685

1.92 0.456 0.8755

Where, 18t

   
 

      
 

   

  


  


18

2 2
1 1 2 2

1 2

2 2

t

(n 1)s (n 1)sˆ
n n 2

(12 1)(1.8) (8 1)(2.1) 11 3.24 7 (4.41)
12 8 2 18

35.64 30.87 66.61 3.698 1.92
18 18

(8.5 7.9) (0) 0.6
1 1 1.92 0.20831.92

12 8
0.6 0.6 0.685

1.92 0.456 0.8755

The critical value of t with 18 degrees of freedom at 5 per cent level of significance
is given by 1.734. The sample value of t = 0.685 lies in the acceptance region as shown
in figure below:

Rejection Region for Example 5.6
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Therefore, the null hypothesis is accepted as there is not enough evidence to
reject it. Therefore, one may conclude that the first drug is not significantly more effective
than the second drug. The same answer could be obtained using a p value approach. It
is left to the readers to verify the same.

When Population Variances are Not Equal (Z-Test)

In case population variances are not equal, the test statistic for testing the equality of
two population means when the size of samples are small is given by:

    


 

1 2 1 2 0
2 2
1 2

1 2

(X X ) ( )Ht
ˆ ˆ
n n

The degrees of freedom in such a case is given by the expression:

 
  


   

       

22 2
1 2

1 2
2 22 2

1 2

1 1 2 2

s s
n n

d.f
s s1 1

n 1 n n 1 n

The procedure for testing of hypothesis remains the same as was discussed
when the variances of two populations were assumed to be same. Let us consider an
example to illustrate the same.

Example 5.7: There were two types of drugs (1 and 2) that were tried on some
patients for reducing weight. There were 8 adults who were subjected to drug 1 and
seven adults who were administered drug 2. The decrease in weight (in pounds) is
given below:

Drug 1 10 8 12 14 7 15 13 11

Drug 2 12 10 7 6 12 11 12

Do the drugs differ significantly in their effect on decreasing weight? You may
use 5 per cent level of significance. Assume that the variances of two populations are
not same.

Solution:

H
0

: 
1
 = 

2

H
1

: 
1
 

2

Let us compute the sample means and standard deviations of the two samples
as shown in Table 5.3.
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Table 5.3 Intermediate Computations for Sample Means and Standard Deviations

S.No. X1 X2 (X1 – 1X ) (X2 – 2X ) (X1 – 1X )2 (X2 – 2X )2

1 10 12 –1.25 2 1.5625 4

2 8 10 –3.25 0 10.5625 0

3 12 7 0.75 -3 0.5625 9

4 14 6 2.75 -4 7.5625 16

5 7 12 –4.25 2 18.0625 4

6 15 11 3.75 1 14.0625 1

7 13 12 1.75 2 3.0625 4

8 11 –0.25 0.0625

Total 90 70 0 0 55.5 38

Mean 11.25 10

1n 8, 2n 7,

      211 2
1 2

X 90 X 70X 11.25 X 10
n 8 n 7

   


2
1 12

1
1

(X X ) 55.5s 7.93
n 1 7

   


2
2 22

2
1

(X X ) 38s 6.33
n 1 6

        
1 2

2 2
1 2

x x
1 2

s s 7.93 6.33 0.99 0.90 1.89 1.37
n n 8 7

          
 

                      

22 2 2
1 2

1 2
2 22 2

1 2

1 1 2 2

s s 7.33 6.33
n n 8 7d.f.

s s1 1 1 7.33 1 6.33
n 1 n n 1 n 7 8 6 7

   
 

3.314 3.314 12.996 13 (approx.)
0.12 0.136 0.12 0.136

    


 

1 2 1 2 0
2 2
1 2

1 2

(X X ) ( )Ht
ˆ ˆ
n n

  11.25 10 1.25t 0.912
1.37 1.37

The table value (critical value) of t with 13 degrees of freedom at 5 per cent level
of significance is given by 2.16. As computed t is less than tabulated t, there is not
enough evidence to reject H

0
.
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5.4.3 Case of Paired Sample (Dependent Sample)

Our discussion so far was concentrated upon two independent samples. At times, however,
it makes sense to choose samples that are not independent of each other. In case of
dependent samples (paired sample), two observations are taken from each respondent
one prior to administering a treatment and the other after the treatment has been
administered. For example, some customers may be questioned on their perception about
a product and later on, a television commercial may be shown to them about the same
product. After seeing the advertisement, they may again be questioned on their perception
about the product. Such a sample is called dependent or paired sample because on the
same respondent, two observations are taken—one prior to treatment and the other
after being subjected to treatment. The objective of doing this could be to examine
whether that perception has undergone a change after the subjects viewed the
advertisement, and if so, in what direction?

The use of dependent sample enables us to perform a more precise analysis as it
allows the controlling of extraneous variables. The difference is that we convert the
problem from two samples to a one-sample problem. Suppose we are interested in
comparing two teaching methods on the basis of average scores obtained by the
management trainees divided randomly  into two equal sizes, one taught by each
method. After obtaining the scores by two methods, the null hypothesis of average
scores being equal by two methods is written as:

H
0

: 
1
 = 

2

H
1

: 
1
 

2

Let 
d
 = 

1
 – 

2

Since the pair sample observations are taken, the hypothesis is converted to:

H
0

: 
d
 = 0

H
1

: 
d
 0

This means that we want to test that the average difference in score is zero
against the alternative hypothesis that it is not so. Here, d denotes the difference in
scores by two methods:

The test statistic in such a case,

 dt s
n

which follows a t distribution with n – 1 degrees of freedom,

where, d  = Mean of difference =
 di
n

s = standard deviation of differences =
 



2(d d)
n 1

n = number of paired observations in the sample

For a given level of significance , the computed t statistic is compared with the
tabulated (critical) t with n – 1 degrees of freedom to accept or reject the null hypothesis.
Let us consider the following example.
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Example 5.8: A company selects eight salesmen at random and their sales figures for
the previous month are recorded. They then undergo a training course devised by a
business consultant, and their sales figures for the following month are compared as
shown in the table. Has the training course caused an improvement in the salesmen’s
ability? You may use a 0.05 level of significance.

Previous Month 75 90 94 95 100 90 70 64

Following Month 77 101 93 92 105 88 76 68

Solution: Let P and F stand for the previous and the following months:

H
0

: 
d
 = 0

H
1

: 
d
 > 0

d = F – P,
The required computations are given in Table 5.4.

Table 5.4 Intermediate Computations for Mean and Standard Deviation

S.No. P F d (d – d ) (d – d )2

1 75 77 2 –0.75 0.5625
2 90 101 11 8.25 68.0625
3 94 93 –1 –3.75 14.0625
4 95 92 –3 –5.75 33.0625
5 100 105 5 2.25 5.0625
6 90 88 –2 –4.75 22.5625
7 70 76 6 3.25 10.5625
8 64 68 4 1.25 1.5625

Total 22 0 155.5
Mean 2.75

    d 22d 22, d 2.75,
8 8

s2     


2

2
(d d) 555.5s 22.214, s 4.713
n 1 7

tn–1

       t
n 1

d d (2.75 0) 8 (2.75 2.828) 7.777 1.650s 4.713 4.713 4.713
n

tab t (5 per cent) = 1.895

As computed t is less than tabulated t, there is not enough evidence to reject H
0
.

Therefore, the training has not caused any improvement in the salesmen’s ability.

5.4.4 t-Test

As discussed earlier, the t-test for testing the equality of two population means is carried
out using these two assumptions:

1. Population variances are equal.

2. Population variances are not equal.
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Table 5.5(a) Group Statistics

Sex N Mean Std.
Deviation

Std. Error
Mean

Male 296 40.01 15.535 .903How long has the subject
been using cyber cafe? Female 110 36.36 16.208 1.545

Table 5.5(b) Independent Samples Test

t-test for Equality of MeansLevene’s
Test for
Equality

of
Variances

95% Confidence
Interval of the

Difference

F Sig.

t df Sig.

(2-tailed)

Mean
Difference

Std.
Error

Difference

Lower Upper

Equal
variances
assumed

.065 .800 2.079 404 .038 3.650 1.755 .199 7.101How long
has the
subject
been
using
cyber
café?

Equal
variances
not
assumed

2.039 188.032 .043 3.650 1.790 .119 7.181

In the computer printout mentioned above, both t and p values under the two
assumptions listed above are reported. The p values given by significance (two-tailed) in
the SPSS output show that in both the cases, they are less than the level of significance,
which is 0.05. Therefore, the null hypothesis is rejected and we can conclude that there
is a significant difference in the usage of cyber cafe by the males and females. Even
using the computed t-values and comparing it with the critical value one would arrive at
the same conclusions. It is left to the readers to verify the same.

We have talked about dependent sample (paired sample) t-test in the text. We
would now use SPSS software to illustrate the same.

Example 5.9: Use the data presented above to carry out the test as required in this
example using SPSS software. You may use 5 per cent level of significance.

Solution:

H
0

: 
f
 = 

p

H
1

: 
f
 > 

p

The subscript f stands for the following month and subscript p stands for the
previous month. This is a one-tailed test. The above hypothesis may be rewritten as:

H
0

: 
d
 = 0

H
1

: 
d
 > 0

(Where d = f – p)
The SPSS output is given in Tables 5.6(a), 5.6(b) and 5.6(c).

Table 5.6(a) Paired sample Statistics

Mean N Std.
Deviation

Std. Error
Mean

Sales in following month 87.5000 8 12.88410 4.55522Pair 1

Sales in previous month 84.7500 8 13.20984 4.67039
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Table 5.6(b) Paired Sample Correlations

N Correlation Sig.

Pair 1 Sales in the following month and
Sales in the previous month

8 .935 .001

Table 5.6(c) Paired Samples Test

Paired Differences

95% Confidence
Interval of the

Difference

Mean Std.
Deviation

Std. Error
Mean

Lower Upper

t df Sig.
(2-tailed)

Pair 1 Sales in
the following
month - sales
in the previous
month

2.75000 4.71320 1.66637 -1.19034 6.69034 1.650 7 .143

The results presented above indicate the p value to be 0.143. Since it is a one-
tailed test, the applicable t value would be 0.143/2 = 0.0715. This is greater than
 = 0.05. Therefore, the null hypothesis is accepted as there is not enough evidence to
reject it. Therefore, the sales training programme has not caused any improvement in
the salesman’s ability.

5.4.5 Tests Concerning Population Proportion

We have already discussed the tests concerning population means. In the tests about
proportion, one is interested in examining whether the respondents possess a particular
attribute or not. For example, the interest could be in the proportion of students who
are smokers or the proportion of consumers who use a particular brand of product or
the percentage of skilled employees in a company who are not satisfied with their
present job.

We note that in the examples cited above, the random variable in a question is
a binary one in the sense it takes only two values—yes or no. As we know that either
a student is a smoker or not, a consumer either uses a particular brand of product or
not and lastly, a skilled worker may be either satisfied or not with the present job. At
this stage it may be recalled that the binomial distribution is a theoretically correct
distribution to use while dealing with proportions. Further as the sample size increases,
the binomial distribution approaches the normal distribution in characteristic. To be
specific, whenever both np and nq (where n = number of trials, p = probability of
success and q = probability of failure) are at least 5, one can use the normal distribution
as a substitute for the binomial distribution. The test of hypotheses would be discussed
in the case of single and two population proportions. We will take these cases one by
one.

The case of single population proportion

Suppose we want to test the hypotheses,

H
0

: p = p
0

H
1

: p  p
0

For large sample, the appropriate test statistic would be:


 0H

p

p p
Z

q
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Where, p  = Sample proportion

p
H0

= The value of p under the assumption that null hypothesis is true

pq = Standard error of sample proportion

The value of pq is computed by using the following formula:

pq   00H H
p

p q

n
Where,  q

H0
 = 1 – p

H0

= Sample size
For a given level of significance , the computed value of Z is compared with the

corresponding critical values, i.e., Z/2
 or –Z/2

 to accept or reject the null hypothesis.
We will consider a few examples to explain the testing procedure for a single population
proportion.

Example 5.10: An officer of the health department claims that 60 per cent of the male
population of a village comprises smokers. A random sample of 50 males showed that 35
of them were smokers. Are these sample results consistent with the claim of the health
officer? Use a level of significance of 0.05.

Solution:
Sample size (n) = 50

Sample proportion =   x 35p 0.70
n 50

H
0

: p = 0.60
H

1
: p > 0.60

The test statistic is given by:

    0H

p

p p 0.70 0.60 0.10Z 1.44
q 0.069 0.069

      

0 0H H
p

P q 0.6 0.4 0.24q 0.069
n 50 50

It is a one-tailed test. For a given level of significance  = 0.05, the critical value
of Z is given by Z = Z

0.05
 = 1.645. It is seen that the sample value of Z = 1.44 lies in the

acceptance region as shown below (see figure).

Rejection Region for Example 5.10



Self-Instructional
Material 171

Development of
Hypothesis and
Preparartion of

Research Proposal

NOTES

Therefore, there is not enough evidence to reject the null hypothesis. So it can be
concluded that the proportion of male smokers is not statistically different from 0.60.

Using the p value approach, the p value for this problem is given by:

p = P (Z > 1.44)

= 0.5 – P (0 < Z < 1.44)
= 0.5 – 0.4251
= 0.0749

Since the p value is greater than = 0.05, the null hypothesis is accepted. Therefore,
it is seen that same conclusion is arrived at by using the p value approach.

Example 5.11: A food processing company wants to know whether the proportion of
customers who prefer the new packaging to the old one is 0.65. What can be concluded
at the level of significance  = 0.05 if 74 of the 100 randomly selected customers
prefer the new kind of packaging and alternative hypothesis is p  0.65.

Solution:

H
0

: p = 0.65

H
1

: p  0.65

      x 74x 74, n 100, p 0.74, 0.05
n 100

The problem is of a two-tailed test. The test statistic is given as:

   0H

p

p p 0.74 0.65Z 1.89
q 0.0477

(  0 0H H
p

p q
q

n


   0pH
p

0.65 0.34( .002275 0.0477)
n 100

For 5 per cent level of significance, the critical values are given by –Z/2
 =

–Z
.025

 = –1.96 and Z/2
 = Z

0.025
 = 1.96. The computed value of Z lies in the acceptance

region as shown in the figure below:

Rejection Regions for Example 5.11

Therefore, there is not enough evidence to reject the null hypothesis. Accordingly,
the proportion of customer preferring new kind of packaging to the old one is not
significantly different from 0.65.
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The same problem could be worked out using the p value approach. The p value
for this problem could be computed as:

p = P (Z > 1.89) + P (Z < –1.89) (it is a two-tailed test.)
= 2 × P (Z > 1.89)

= 2 × (0.5 – P (0 < Z < 1.89))
= 2 × (0.5 – 0.4706)
= 0.0588

As p value is greater than 0.05, the level of significance, the null hypothesis is
accepted. Therefore, we arrive at the same conclusion.

5.4.6 Two Population Proportions

Here, the interest is to test whether the two population proportions are equal or not. The
hypothesis under investigation is:

H
0

: p
1
 = p

2
 p

1
 – p

2
 = 0

H
1

: p
1
 p

2
 p

1
 – p

2
 0

The alternative hypothesis assumed is two sided. It could as well have been one
sided. The test statistic is given by:



  


1 2

2 1 2 0

p p

p p (p p )HZ

Where, 1p = Sample proportion possessing a particular attribute from

population 1

2p = Sample proportion possessing a particular attribute from

population 2


1 2p p = Standard error of difference between proportions.

(p
1
 – p

2
)

H0
= Value of difference between population proportion under the

assumption that the null hypothesis is true.

The formula for 
1 2p p  is given by:


1 2p p




 
1 2

1 1 2 2
P P 1 2

p q p q
n n

We do not know the value of p
1
, p

2
, etc., but under the null hypothesis p

1
 =

p
2
 = p.


1 2p p




 
     1 2P P 1 2 1 2

pq pq 1 1pq
n n n n

The best estimate of p is given by:




1 2

1 2

x xp̂
n n

Where, x
1

= Number of successes in sample 1
x

2
= Number of successes in sample 2

n
1

= Size of sample taken from population 1
n

2
= Size of sample taken from population 2
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It is known that  1
1

1

xp
n  and

2

2

x
n . Therefore 1 1 1x n p , and 2 2 2x n p .

Therefore,



1 1 2 2

1 2

n p n pp̂
n n

Therefore, the estimate of standard error of difference between the two proportions
is given by:


1 2p pˆ 



 
   1 2

ˆ
ˆP P 1 2

1 1ˆ ˆpq
n n

Where p̂  is as defined above and q̂   = 1 – p̂ . Now, the test statistic may be

rewritten as:

  


 
  

1 2 1 2 0

1 2

ˆ ˆp p (p p )HZ
1 1ˆ ˆpq
n n

Now, for a given level of significance , the sample Z value is compared with the
critical Z value to accept or reject the null hypothesis. We consider below a few examples
to illustrate the testing procedure described above.

Example 5.12: A company is interested in considering two different television
advertisements for the promotion of a new product. The management believes that
advertisement A is more effective than advertisement B. Two test market areas with
virtually identical consumer characteristics are selected. Advertisement A is used in one
area and advertisement B in the other area. In a random sample of 60 consumers who
saw advertisement A, 18 tried the product. In a random sample of 100 customers who
saw advertisement B, 22 tried the product. Does this indicate that advertisement A is
more effective than advertisement B, if a 5 per cent level of significance is used?

Solution:




0 a b

1 a b

H : p p
H : p p
nA = 60,           xA = 18,          nB = 100,         XB = 22



   

   
           

     
  

  

  
      

 


A B

A B B

A B
A B

A B

A B A B 0

P P
A B

A B

A B

nA 60, x 18, n 100, x 22

x x18 22p 0.3 p 0.22
n 60 n 100

P P (p p )H 0.3 0.22 0Z
1 1ˆ ˆpq

n n

0.08 0.08 1.30.081 1 0.25 0.75(0.0267)0.25 0.75 0.07160 100

x x 1p̂
n n

     
8 22 40 0.25

60 100 160

The critical value of Z at 5 per cent level of significance is 1.645. The sample
value of Z = 1.13 lies in the acceptance region as shown in the figure below:
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Rejection Region for Example 5.12

Therefore, we accept the null hypothesis. It can be concluded that there is no
difference in the effectiveness of two advertisements. We could work out the same
problem using the p value approach. The p value may be calculated as:

p = P(Z > 1.13)

= 0.5 – P (0 < Z < 1.13)
= 0.5 – 0.3708
= 0.1292

The p value of 0.1292 is greater than 0.05, therefore, we accept the null
hypothesis as was done with the other approach.

Example 5.13: In a random sample of 100 persons taken from village A, 60 were
found to be consuming tea. In another sample of 200 persons taken from village B,
100 persons were found to be consuming tea. Does the data reveal a significant
difference between the two villages so far as the habit of taking tea is concerned? You
may use a 5 per cent level of significance.

Solution:

H
0

: p
A
 = p

B

H
1

: p
A

 p
B

n
A
 = 100,x

A
 = 60,   A

A
A

x 60p 0.6
n 100

n
B
 = 200, x

B
 = 100,   B

B
B

x 100p 0.5
n 200

The test statistic to be used here is:



     
 A B

A B A B 0 A B

p p

A B

p p (p p )H p p 0Z
1 1ˆ ˆpq

n n

     
  

  
  

     

  

         

A B

A B A B 0 A B

P P
A B

A B

A B

p p (p p )H p p 0Z
1 1ˆ ˆpq

n n
0.6 0.5 0 0.10

.533 467 0.0151 1.533 .467
100 200

0.10 0.10 1.64
0.0610.00373

x x 60 100 160 8p̂ 0.533
n n 100 200 300 15
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    ˆ ˆ(q 1 p 1 0.533 0.467)

Tab Z = 1.96 Accept H
0

p = P(Z > 1.64) + P(Z < –1.64)
= 2P(Z > 1.64)

= 2 (0.5 – 0.4495)
= 2 × 0.0505

= 0.101

Since p >  = 0.05, H
0
 is accepted. Therefore, there is no difference in the

proportions of persons consuming tea in the two villages.

5.5 CONTENT ANALYSIS

This technique involves studying a previously recorded or reported communication and
systematically and objectively breaking it up into more manageable units that are related
to the topic under study. It is peculiar in its nature that it is classified as a primary data
collection technique and yet makes use of previously produced or secondary data.
However, since the analysis is original, first hand and problem specific, it is categorized
under primary methods. Some researchers classify it under observation methods, the
reason being that in this, one is also analysing the communication in order to measure or
infer about variables. The only difference being that one analyses communication that is
ex-post facto rather than live. One can content-analyse letters, diaries, minutes of meetings,
articles, audio and video recordings, etc. The method is structured and systematic and
thus of considerable credibility.

The first step involves defining U, or the universe of content. For example,
in the case of Ritu, who wants to know what makes the young Indian tick, she could
make use of the blogs written by youngsters, essays and reality shows featuring the
age group. She decides that she wants to assess value systems, attitudes towards
others/elders, clarity of life goal and peer influences. This step is extremely critical as
this indicates the assumptions or hypotheses the researcher might have formulated.

This universe can be reported in any of five different formats (Berelson,
1954). The smallest reported unit could be a word. This is especially useful as it can be
easily subjected to a computer analysis. In Ritu’s case, the values that she wants to
evaluate are individualistic or collectivistic, aggressive or compliant. Thus, she can
sift the communication and place words such as ‘I’ or ‘we’ under the respective
heads. Words like ‘hate’ ‘dislike’ go under aggression and ‘alright’ ‘fine’ ‘maybe not
so good’ for complacency. Then counts and frequencies are calculated to arrive at
certain conclusions.

The next level is a theme. This is very useful but, a little difficult to quantify
as this involves reporting the propositions and sentences or events as representing a
theme.  For example, disrespect towards elders is the theme and one picks out the
following as a representative: a young teen’s blog which says my old man (father) has
gone senile and needs to be sent to the looney bin for expecting me to become a space
scientist, just because he could not become one……
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This categorization becomes more complex as the element of observer’s
bias comes into play. Thus, this kind of analysis could be extremely useful when carried
out by an expert. However, in the case of an untrained analyst, the reliability and validity
of the findings would be questionable.

The other units are characters and space and time measures. The character
refers to the person producing the communication, for example the young teenager
writing the blog. Space and time are more related to the physical format, i.e., the
number of pages used, the length of the communication and the duration of the
communication.

The last unit is the item, which is more Gestaltian in nature and refers to
categorizing the entire communication as say ‘responsible and respectful’ or
‘aggressive and amoral’. As in the case of theme, this categorization is equally complex
as the observer’s bias is likely to be high. Thus, to ensure the reliability of the findings,
one may ask another coder to evaluate the same data. Cohen (1960) states the
measuring of the percentage of agreement between the two analyses by the following
formula:




Pr(a) Pr(e)K
1 Pr(e)

Here, Pr(a) is the relative observed agreement between the two raters. Pr(e)
is the probability that this is due to chance. If the two raters are in complete agreement,
then Kappa is 1. If there is no agreement, then Kappa = 0, 0.21–0.40 is fair, 0.41–
0.80 is good and 0.81–1.00 is considered excellent.

Content analysis of large volumes becomes tedious and prone to error if
handled by humans. Thus, there are various computer program available that can
assist in the process. For computers running on Windows, one can use TEXTPACK,
this is a dictionary word approach, where it can tag defined words for word frequency
by sorting them alphabetically or by frequencies. Open-ended questions can be sorted
by a program called Verbastat (generally used by corporate users) or Statpac, which
has an automatic coding module and is of considerable use to individual researchers.

Content analysis is a very useful technique when one has a large quantity of
text as data and it needs to be structured in order to arrive at some definite conclusions
about the variables under study. Computer assistance has greatly aided in the active
usage of the technique. However, it can appear too simplistic, when one reduces the
whole data to counts or frequencies.

5.6 PREPARATION OF RESEARCH PROPOSAL

A ‘Research Proposal’ is a request for support of sponsored research, instruction or
extension assignments. Good proposals promptly and easily answer the following
questions:

 What do the researchers or investigators want to do, how much will it cost and
how much time will it take?

 What difference will the project make to the state, the nation, the world or
whatever the appropriate categories are?

 What has already been done in the area of proposed project?

 How the researcher or investigators plan to do it?
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 How will the results be evaluated?

 Why should the researcher or investigator, rather than someone else, do this
project?

The ‘Research Proposal’ is a key element of any research. Hence, before
preparing the final request or proposal, the researcher or investigator must revise the
proposal several times to make it precise and perfect. The well-built research proposal
helps in:

 Formulating a precise, appealing and motivating research question; this may
obtain the form of a hypothesis to be tested or a more open-ended enquiry.

 Establishing the relevance and value of the proposed research question in the
context of current scholarly thoughts.

 Outlining a clear and practical methodology which enables the researcher or
investigator to answer the research question and to explain and evaluate any
data or source material that the researcher or investigator will illustrate or depict.

 Suggesting what the researcher or investigator anticipate to discover at the end
of the research and what new areas it might open up.

 Demonstrating that the research will not take longer than the specified and
recommended years for research.

Parts of a Research Proposal

Proposals for sponsored activities or research process generally follow more or less
the analogous format, although there are variations depending upon whether the proposer
is seeking support for a research grant, a training grant or a conference or curriculum
development assignment or project. The following specifications include the primary
components of a research proposal. Any research proposal will be a variation on this
basic theme.

1. Title Page: The researcher or investigator must specify the format for the Title
Page. Titles should be comprehensive enough to indicate the nature of the
proposed work.

2. Abstract: An effective Summary states the problem addressed by the researcher
or investigator, identifies the solution, and specifies the objectives and methods
of the proposed research.

3. Table of Contents: The Table of Contents should list all major parts and
divisions of the ‘Research Title’. It is a tentative list of the parts of a book or
document organized in the order in which the parts will appear in the final
result. The contents usually includes the titles or descriptions of the first level
headers, such as chapter titles and often includes second level or section titles
within the chapters. The tentative list of maps and standard tables can also be
included if it is the part of research.

4. Introduction: It includes the Introduction of a Research Proposal, Statement
of Problem, Purpose of Research and Significance of Research.

5. Background: It also includes Literature Survey. The researcher or investigator
must formulate clearly that what the research problem is and exactly what has
to be accomplished. The literature review should be selective and critical. 

6. Description of Proposed Research: It includes Method or Approach of
Research.
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7. Description of Relevant Institutional Resources: In general this section details
the Resources available to the Proposed Research. 

8. List of References: The Style of the Bibliographical article depends on the
Disciplinary Field. The main consideration is consistency; whatever style is
selected should be methodically followed throughout in the research report. 

9. Personnel: This section usually consists of two parts: an Explanation of the
Proposed Personnel Arrangements and the Biographical Data Sheets for each
of the main contributors to the research project.

10. Budget: The Budget delineates the costs to be met by the funding source,
including personnel, non-personnel, administrative and overhead expenses. The
budget also specifies items paid for by other funding sources. Includes
justifications for requested expenditures. 

The researcher or investigator must specify the completion time of research
procedure which must be within the specified and recommended time. Besides, the
researcher or investigator must list the resources and quality of evidence that will be
consulted, the analytical technique that will be employed and the timetable to be
followed.

Depending on the research topic, the appropriate and suitable research strategies
should be defined to ensure that enough and adequate empirical data will be collected
for a successful research project. In addition, also describe the intended methods of data
gathering, the controls that will be introduced, the statistical methods to be used, the type
of literature or documentary analysis to be followed, etc. List the academic works as
well as other important works or journals or researches that will be referred during the
research process.

5.7 SUMMARY

 As per The Concise Oxford Dictionary (1990) hypothesis is “A proposition made
as a basis for reasoning, without the assumption of its truth, a supposition made as
a starting point for further investigation from known facts”.

 Leedy and Ormrod (2001) have defined the term hypothesis as “A hypothesis is
a logical supposition, a reasonable guess, an educated conjecture. It provides a
tentative explanation for a phenomenon under investigation”.

 A well formulated or good hypothesis helps the researchers to focus/concentrate
on the key points of investigation. Also a hypothesis is significant because it
guides the research. The researchers or investigators refer to the hypothesis in
order to direct their thought processes toward the result of the research problem
or sub-problems.

 Formulating a hypothesis helps by defining an initial explanation to be tested in
the research process.

 A dependent variable is the variable whose value depends on one or more
variables in the equation.

 An independent variable in an equation is any variable whose value is not
dependent on any other variable in the equation.

Check Your Progress

1. Define the term
hypothesis as per
Leedy and Ormrod.

2. What do you
understand by the
term hypothesis?

3. What does the
rejection of null
hypothesis indicate?

4. Write the
assumptions in case
of small samples.

5. Define the term
content analysis.

6. What is a research
proposal?
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 Hypothesis is a tentative assumption explaining an observation, phenomenon or
scientific problem that can be tested by further observation, investigation or
experimentation.

 The hypotheses that are proposed with the intent of receiving a rejection for
them are called null hypotheses. This requires that we hypothesize the opposite
of what is desired to be proved.

 A test is called one-sided (or one-tailed) only if the null hypothesis gets rejected
when a value of the test statistic falls in one specified tail of the distribution.

 The hypothesis may be rejected or accepted depending upon whether the value
of the test statistic falls in the rejection or the acceptance region. Management
decisions are based upon the statistical decision of either rejecting or accepting
the null hypothesis.

 There is an alternative approach called probability approach or simply p value
approach to test the hypothesis. Under this approach, the researcher does not
have to refer to Z table to determine the critical value.

 Content analysis technique involves studying a previously recorded or reported
communication and systematically and objectively breaking it up into more
manageable units that are related to the topic under study.

 Content analysis is a very useful technique when one has a large quantity of
text as data and it needs to be structured in order to arrive at some definite
conclusions about the variables under study. Computer assistance has greatly
aided in the active usage of the technique. However, it can appear too simplistic,
when one reduces the whole data to counts or frequencies.

 A ‘Research Proposal’ is a request for support of sponsored research, instruction
or extension assignments.

 The ‘Research Proposal’ is a key element of any research. Hence, before
preparing the final request or proposal, the researcher or investigator must
revise the proposal several times to make it precise and perfect.

 Depending on the research topic, the appropriate and suitable research strategies
should be defined to ensure that enough and adequate empirical data will be
collected for a successful research project.

5.8 KEY TERMS

 Theory: An organized body of concepts and principles intended to explain a
particular phenomenon

 Dependent variable: The variable whose value depends on one or more
variables in the equation

 Independent variable: Any variable whose value is not dependent on any
other variable in the equation

 Hypothesis: A tentative assumption explaining an observation, phenomenon
or scientific problem that can be tested by further observation, investigation or
experimentation

 Null hypotheses: The hypotheses that are proposed with the intent of receiving
a rejection for them



Self-Instructional
180 Material

Development of
Hypothesis and
Preparartion of
Research Proposal

NOTES

 Content analysis: This technique involves studying a previously recorded or
reported communication and systematically and objectively breaking it up into
more manageable units that are related to the topic under study

5.9 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Leedy and Ormrod (2001) have defined the term hypothesis as “A hypothesis
is a logical supposition, a reasonable guess, an educated conjecture. It provides
a tentative explanation for a phenomenon under investigation”.

2. A hypothesis is an assumption or a statement that may or may not be true. The
basis of hypothesis testing is the information obtained from a sample.

3. The rejection of null hypothesis indicates that the relationship between variables
(e.g., sales and advertisement expenditure) or the difference between means
(e.g., wages of skilled workers in town 1 and town 2) or the difference between
proportions have statistical significance and the acceptance of the null hypotheses
indicates that these differences are due to chance.

4. If the size of both the samples is less than 30 and the population standard
deviation is unknown, the procedure described above to discuss the equality of
two population means is not applicable in the sense that a t test would be applicable
under the assumptions:

(a) Two population variances are equal.
(b) Two population variances are not equal.

5. Content analysis technique involves studying a previously recorded or reported
communication and systematically and objectively breaking it up into more
manageable units that are related to the topic under study. It is peculiar in its
nature that it is classified as a primary data collection technique and yet makes
use of previously produced or secondary data.

6. A ‘Research Proposal’ is a request for support of sponsored research, instruction
or extension assignments.

5.10 QUESTIONS AND EXERCISES

Short-Answer Questions

1. Write the essential key points that must be defined at the time of hypothesis
formulation.

2. Write the difference between null hypothesis and alternative hypothesis.

3. What are Type I and Type II errors?

4. Write the formula for measuring the percentage agreement between the two
analyses.

5. Why content analysis is a useful technique?

6. What is the key element of any research?
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Long-Answer Questions

1. Describe the steps in hypothesis generation with the help of example.

2. Explain the steps in testing of hypothesis.

3. Describe the alternative approach to test the hypothesis.

4. Discuss what happens if the two population variances are equal.

5. Describe the significance of content analysis.

6. Explain the various parts of a research proposal.
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UNIT 6 COLLECTION OF RELEVANT
REFERENCE MATERIAL

Structure
6.0 Introduction
6.1 Unit Objectives
6.2 How to Collect Relevant Reference Material
6.3 Sample and Sampling Design

6.3.1 Uses of Sampling in Real Life
6.3.2 Sample vs. Census

6.4 Probability and Non-Probability Sampling
6.4.1 Simple Random Sampling with Replacement
6.4.2 Simple Random Sampling without Replacement
6.4.3 Systematic Sampling
6.4.4 Stratified Random Sampling
6.4.5 Cluster Sampling
6.4.6 Non-Probability Sampling Designs
6.4.7 Determination of Sample Size

6.5 Collection of Primary Data
6.5.1 Observation Method
6.5.2 Interview Method
6.5.3 Surveys
6.5.4 Other Methods

6.6 Collection of Secondary Data
6.6.1 Selection of Appropriate Method for Data Collection
6.6.2 Case Study Method

6.7 Reliability and Validity
6.7.1 Levels of Measurement and Questions of Validity and Reliabilty
6.7.2 Validity in Measurement
6.7.3 Reliability in Measurement

6.8 Questionnaire Design
6.8.1 Collection of Data Through Schedules

6.9 Attitude Measurement and Scaling
6.9.1 Types of Measurement Scale
6.9.2 Classification of Scales: Single Item and Multiple Item Scales
6.9.3 Measurement Error

6.10 Summary
6.11 Key Terms
6.12 Answers to ‘Check Your Progress’
6.13 Questions and Exercises
6.14 Further Reading

6.0 INTRODUCTION

In this unit, you will learn about the basic concepts for collection of relevant reference
material. Lots of information is available in different resources; hence to find the
required information it is extremely important to select the resources which will provide
relevant and significant information. You will also learn about the various methods of
data collection. Basically, the data collection methods have been categorized into
primary and secondary data collection methods. Primary data can be obtained through
observations or through direct communication with the persons associated with the
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selected subject by performing surveys or descriptive research. The methods of primary
data collection, such as observation method, interview method, questionnaire method,
schedule method and survey method have been also discussed in unit.

Secondary data is the type of data which has already been collected and tested
by other investigators. While making use of secondary data, researchers must carefully
examine the available data to decide whether the data is suitable for the subject under
study or not. This unit will discuss methods and various instruments used in data
collection. It will also analyse reliability and validity of these data in management
research. An important form of data collection is the questionnaire form. All the
important aspects of this form of data collection are discussed in this unit. Finally, the
unit will also discuss topics of attitude measurement and administration of surveys.

6.1 UNIT OBJECTIVES

After going through this unit, you will be able to:

 Describe the ways for collecting relevant reference material

 Discuss the significance of sample and sampling design

 Explain the primary and secondary methods of data collection

 Discuss various instruments used in data collection

 Assess the reliability and validity of collected data

 Describe questionnaire design, an important form of data collection

 Evaluate the types of measurement scales

 Interpret the survey technique of data collection

6.2 HOW TO COLLECT RELEVANT REFERENCE
MATERIAL

Lots of information is available in different resources; hence to find the required
information it is extremely important to select the resources which will provide relevant
and significant information. The information can be obtained from more than one
resource for any research topic. The needs and requirements of a research depend on
the nature of topic and may vary with each research, project, assignment or paper.
Even though there is no distinct and accurate or right method to conduct research, but
certain specific methods and skills can formulate the research efforts more efficient
and effective. Following are some significant points for collecting relevant reference
material:

 Choosing and Developing a Research Topic

 Finding Books, Articles and Other Materials

 Evaluating Resources

 Citing Sources

Once the main topic and keywords for the research are identified, the next step
is to discover one or more sources for obtaining background information about the
topic. These sources help the researcher to comprehend and recognize the broader
context of the research to be carried and also notify the researcher about the general
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terms identified about the specific topic. It gives the first hand information about the
topic that how much and what kind of information is available till date and also about
the future researches, if any.

Reference Material: Reference books, such as dictionaries, handbooks,
encyclopedias, directories, etc., provide a initial point for the research. Nowadays,
most of the reference materials are digitized and are available in the form of e-books.
Reference material provides the following information:

 Background or Introductory Information

 Topic Overviews

 Definitions

 Collections of Facts

 Statistics and Tables of Data

Books: Both the types of books printed and e-books provide the following
information:

 Broad and In-Depth Discussion on a Topic

 Historical Information

 Theories and Facts

Journals/Newspapers: Journals/newspapers, also referred as serials or
periodicals, are published on a regular basis, such as daily, weekly, monthly or quarterly.
Journals are considered as the extremely useful resource or basis for new research
and to obtain current or up-to-date information. Most journal titles are available online.

Web Pages: A Web page is a Web document that is suitable for the World
Wide Web (WWW) and the Web browser. Characteristically, a Web page is in the
form of an electronic document and is accessible via the Internet. A group of related,
interlinked pages is called a Website. Some Web resources can be accessed free of
charge, particularly those published by public authority, whilst others are subject to a
fee. Finding information on the Internet is not an easy task; the researcher may find
the task simple or very difficult as there is so much information available on the
Internet of varying quality. Typically, the Web pages are used to:

 Find Government Information

 Find Company Information

 Find Images and Multimedia

 Find Statistics

As there are varieties of topic for research, the researcher has to first select a
topic for the research and then to prepare a research proposal. Research proposal is a
method by which the researcher expresses the purpose and objectives, such as the
significance of research that how it can contribute valuable knowledge to a specific
field. The research proposal includes the following topics:

1. Introduction

2. Problem Statement

3. Conceptual Framework

4. Methodology of Chapters

5. Bibliography
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The ‘Introduction’ part of the research proposal contains an impressive summary
about the proposed topic. It should be concise and include a brief review of relevant
facts. A good introduction includes the following points:

 Purpose of the Study

 Understandable Statement of the Research Problem

 Definition of Subject-Specific Technical Terms so that it is Understandable to
a General Reader

 Significance of the Investigation

 Review of the Research Proposal in the Field

 Questions or Hypothesis

The second part of the research proposal is the ‘Problem Statement’ that focuses
on the problematic areas that are to be solved or improved through the research.
Here, the researcher can mention the reasons why he/she consider them significant
for investigation, and how will the research proposal help to resolve it. The third part
is ‘Conceptual Framework’ which establishes the context and background of the
research. Here, the researcher can mention about his/her familiarity and experience
on the topic, and why this research design is best for investigation and study. The
fourth part is ‘Methodology of Chapters’, which will elucidate the significant reasons
behind the research and also the aims and objectives for carrying the research. The
researcher can outline the research plan to solve the problem. The researcher must
also provide information on technical expertise, description of the specific experiments,
data collection plan, qualitative and quantitative approach, realistic timeline, alternative
plans to meet uncertain risks. The last and the fifth part is ‘Bibliography’. In this
section, the researcher will highlight the facts and reference sources required for the
research.

The following are the characteristics of good and relevant information:
 They must be recent and are not too old.
 They should be taken from a reliable source, which is unbiased.
 They must be evidently cited from the original sources.
 They should be easily accessible and accurate.

6.3 SAMPLE AND SAMPLING DESIGN

Before we get into the details of various issues pertaining to sampling, it would be
appropriate to discuss some of the sampling concepts.

Population: Population refers to any group of people or objects that form the
subject of study in a particular survey and are similar in one or more ways. For
example, the number of full-time MBA students in a business school could form one
population. If there are 200 such students, the population size would be 200. We may
be interested in understanding their perceptions about business education. If there are
200 class IV employees in an organization and we are interested in measuring their
job satisfaction, all the 200 class IV employees would form the population of interest.
If a TV manufacturing company produces 150 TVs per week and we are interested in
estimating the proportion of defective TVs produced per week, all the 150 TVs would
form our population. If, in an organization there are 1000 engineers, out of which 350
are mechanical engineers and we are interested in examining the proportion of
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mechanical engineers who intend to leave the organization within six months, all the
350 mechanical engineers would form the population of interest. If the interest is in
studying how the patients in a hospital are looked after, then all the patients of the
hospital would fall under the category of population.

Element: An element comprises a single member of the population. Out of the
350 mechanical engineers mentioned above, each mechanical engineer would form
an element of the population. In the example of MBA students whose perception
about the management education is of interest to us, each of the 200 MBA students
will be an element of the population. This means that there will be 200 elements of the
population.

Sampling Frame: Sampling frame comprises all the elements of a population
with proper identification that is available to us for selection at any stage of sampling.
For example, the list of registered voters in a constituency could form a sampling
frame; the telephone directory; the number of students registered with a university;
the attendance sheet of a particular class and the payroll of an organization are examples
of sampling frames. When the population size is very large, it becomes virtually
impossible to form a sampling frame. We know that there is a large number of
consumers of soft drinks and, therefore, it becomes very difficult to form the sampling
frame for the same.

Sample: It is a subset of the population. It comprises only some elements of
the population. If out of the 350 mechanical engineers employed in an organization,
30 are surveyed regarding their intention to leave the organization in the next six
months, these 30 members would constitute the sample.

Sampling Unit:  A sampling unit is a single member of the sample. If a sample of
50 students is taken from a population of 200 MBA students in a business school, then
each of the 50 students is a sampling unit. Another example could be that if a sample of
50 patients is taken from a hospital to understand their perception about the services of
the hospital, each of the 50 patients is a sampling unit.

Sampling: It is a process of selecting an adequate number of elements from the
population so that the study of the sample will not only help in understanding the
characteristics of the population but will also enable us to generalize the results. We
will see later that there are two types of sampling designs—probability sampling
design and non-probability sampling design.

Census (or Complete Enumeration): An examination of each and every
element of the population is called census or complete enumeration. Census is an
alternative to sampling. We will discuss the inherent advantages of sampling over a
complete enumeration later.

6.3.1 Uses of Sampling in Real Life

In our day-to-day life we make use of the concept of sampling. There is hardly any
person who has not made use of the concept in a real-life situation. Consider the
following examples:

 Suppose you go to a grocery shop to purchase rice. You have been instructed
by your mother to purchase good quality rice. On reaching the grocery shop
you have the choice of buying the rice from any one of three bags. What is
generally done is that you pick up a handful of rice from each bag, examine its
quality and then decide about which bag’s rice is to be bought. The concept of
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sampling is being used here as a handpick from each bag is a sample and examining
the quality is a process by which you are trying to assess the quality of all the rice
in the bag.

 Suppose you have a guest for dinner at your residence. Your mother prepares a
number of dishes and before the guest arrives, she may give you a tablespoon of
each of the dish to taste and tell her whether all the ingredients are in the right
proportion or not. Again, a sample is being taken from each of the dish to know
how each of them tastes.

 You go to a bookshop to buy a magazine. Before you decide to buy it, you may flip
through its pages to know whether the contents of the magazines are of interest
to you or not. Again, a sample of pages is taken from the magazine.

6.3.2 Sample vs. Census

In a research study, we are generally interested in studying the characteristics of a
population. Suppose in a town there are 2 lakh households and we are interested in
estimating the proportion of those households who spend their summer vacations in a
hill station. This information can be obtained by asking every household in that town.
If all the households in a population are asked to provide information, such a survey is
called a census. There is an alternative way of obtaining the same information by
choosing a subset of all the two lakh households and asking them for the same
information. This subset is called a sample. Based upon the information obtained
from the sample, a generalization about the population characteristic could be made.
However, that sample has to be representative of the population. For a sample to be a
representative of the population, the distribution of sampling units in the sample has
to be in the same proportion as the elements in the population. For example, if in a
town there are 50, 35 and 15 per cent households in lower, middle and upper income
groups, then a sample taken from this population should have the same proportions
for it to be representative. There are several advantages of sample over census.

 Sample saves time and cost. Consider as an example that we are interested in
estimating the monthly average household expenditure on food items by the
people of Delhi. It is known that the population of Delhi is approximately 1.2
crore. Now, if we assume that there are five members per household, it would
mean that the population comprises approximately 24 lakh households.
Collecting data on the expenditure of each of the 24 lakh households on food
items would be a very time-consuming and expensive exercise. This is because
you will need to hire a number of investigators and train them before you conduct
the survey on the 24 lakh households. Instead, if a sample of, say, 2000
households is chosen, the task would not only be finished faster but will be in
expensive, too.

 Many times a decision-maker may not have too much of time to wait till all the
information is available. Therefore, a sample could come to his rescue.

 There are situations where a sample is the only option. When we want to estimate
the average life of fluorescent bulbs, what is done is that they are burnt out
completely. If we go for a complete enumeration there would not be anything
left for use. Another example could be testing the quality of a photographic
film. To test the quality, we need to expose it completely and the moment it is
exposed it gets destroyed. Therefore, sample is the only choice.
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 The study of a sample instead of complete enumeration may, at times, produce
more reliable results. This is because by studying a sample, fatigue is reduced
and fewer errors occur while collecting the data, especially when a large number
of elements are involved.

A census is appropriate when the population size is small, e.g., the number of
public sector banks in the country. Suppose the researcher is interested in collecting
information from the top management of a bank regarding their views on the monetary
policy announced by the Reserve Bank of India (RBI), in this case, a complete
enumeration may be possible as the population size is not very large. As another
example, consider a business school having a few students from Europe, East Africa,
South East Asia and the Middle East. These students would have their own problems
in settling down in the Indian environment because of the differences in social, cultural
and environmental factors. To understand their concerns, a survey of population may
be more appropriate. Therefore, a survey of population could be used when there is a
lot of heterogeneity in the variables of interest and the population size is small.

Sampling design refers to the process of selecting samples from a population.
There are two types of sampling designs—probability sampling design and non-
probability sampling design. Probability sampling designs are used in conclusive
research. In a probability sampling design, each and every element of the population
has a known chance of being selected in the sample. The known chance does not
mean equal chance. Simple random sampling is a special case of probability sampling
design where every element of the population has both known and equal chance of
being selected in the sample. In case of non-probability sampling design, the elements
of the population do not have any known chance of being selected in the sample.
These sampling designs are used in exploratory research.

6.4 PROBABILITY AND NON-PROBABILITY
SAMPLING

Under this, the following sampling designs would be covered—Simple Random
Sampling With Replacement (SRSWR), Simple Random Sampling WithOut
Replacement (SRSWOR), systematic sampling, stratified random sampling and cluster
sampling.

6.4.1 Simple Random Sampling with Replacement

Under this scheme, a list of all the elements of the population from where the samples
to be drawn is prepared. If there are 1000 elements in the population, we write the
identification number or the name of all the 1000 elements on 1000 different slips.
These are put in a box and shuffled properly. If there are 20 elements to be selected
from the population, the simple random sampling procedure involves selecting a slip
from the box and reading of the identification number. Once this is done, the chosen
slip is put back to the box and again a slip is picked up and the identification number
is read from that slip. This process continues till a sample of 20 is selected. Please
note that the first element is chosen with a probability of 1/1000, the second one is
also selected with the same probability and so are all the subsequent elements of the
population.

An alternative way of selecting the samples from the population is by using
random number tables. Table 6.1 gives an illustrative example of random numbers.
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Table 6.1 Random Numbers

I II III IV V

2807 0495 6183 7871 9559

8016 5732 3448 0164 2367

1322 4678 8034 1139 1474

0843 4625 7407 9987 5734

2364 1187 4565 2343 9786

4885 8755 4355 5465 0575

3406 4678 5950 7222 8494

5927 6010 7545 8979 1041

4447 3476 9140 0736 2332

4968 7553 1073 2493 4251

7489 1630 2330 4250 6170

4010 2707 3925 6007 8089

6531 9784 5520 7764 0008

7052 3861 7115 9521 2192

6573 2793 8710 2127 3846

8094 3205 2030 3035 5765

8615 6092 1900 4792 7684

9136 4016 3495 6549 9603

9656 5246 5090 8306 1522

2017 8323 1685 3006 3441

Table 6.1 gives four-digit random numbers arranged in 20 rows and five columns.
These random numbers can be generated by a computer programmed to scramble
numbers. The logic for generating random number is that any number can be constructed
from numbers 0 to 9. The probability that any one digit from 0 through 9 will appear is
the same as that for any other digit and the appearance of the numbers is statistically
independent. Further, the probability of one sequence of digits occurring is the same as
that for any other sequence of the same length.

The use of random number table for selecting samples could be illustrated through
an example. Suppose there are 75 students in a class and it is decided to select 15 out of
the 75 students. These students can be numbered from 01 to 75. Now, to pick up 15
students using random numbers and following the scheme of simple random sampling
with replacement, we proceed as follows:

 With eyes closed, we place our finger on a number on the random number
table. Suppose it is on the first row and the first column of our table. Now,
we go down the first two columns and choose two-digit random numbers
running from 01 to 75. If any number greater than 75 appears, it gets rejected.
This way, the first number to be selected would be 28. The second number
is 80, which would be rejected as we are choosing numbers from 01 to 75.
The next selected number would be 13, followed by 08, 23, 48, 34, 59, 44,
49, 74, 40, 65, 70 and 65. Note that 65 has appeared twice. Since we are
using the scheme of simple random sampling with replacement, we would
retain it. This way we have selected 14 samples. The 15th number selected
would be 20. In brief, the scheme explained above states that any number
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greater than the population size (in this case 75) is rejected and only the
numbers from 01 to 75 are selected. A number may get repeated because
simple random sampling scheme is done with replacement.

6.4.2 Simple Random Sampling without Replacement

In the case of simple random sample without replacement, the procedure is identical
to what was explained in the case of simple random sampling with replacement. The
only difference here is that the chosen slip is not placed back in the box. This way, the
first unit would be selected with the probability of 1/1000, second unit with the
probability of 1/999, the third will be selected with a probability of 1/998 and so on,
till we select the required number of elements (in this case, 15) in our sample.

The simple random sampling (with or without replacement) is not used in a
consumer research. This is because in a consumer research the population size is
usually very large, which creates problems in the preparation of a sampling frame.
For example, there is a large number of consumers of soft drinks, pizza, shampoo,
soap, chocolate, etc. However, these (SRSWR and SRSWOR) designs could be useful
when the population size is very small, for example, the number of steel/aluminum-
producing companies in India and the number of banks in India. Since the population
size is quite small, the preparation of a sampling frame does not create any problem.

Another problem with these (SRSWR and SRSWOR) designs is that we may
not get a representative sample using such a scheme. Consider an example of a locality
having 10,000 households, out of which 5,000 belong to low-income group, 3,500
belong to middle income group and the remaining 1,500 belong to high-income group.
Suppose it is decided to take a sample of 100 households using the simple random
sampling. The selected sample may not contain even a single household belonging to
the high- and middle-income group and only the low-income households may get
selected, thus, resulting in a non-representative sample.

6.4.3 Systematic Sampling

Systematic sampling takes care of the limitation of the simple random sampling that
the sample may not be a representative one. In this design, the entire population is
arranged in a particular order. The order could be the calendar dates or the elements
of a population arranged in an ascending or a descending order of the magnitude
which may be assumed as random. List of subjects arranged in the alphabetical order
could also be used and they are usually assumed to be random in order. Once this is
done, the steps followed in the systematic sampling design are as follows:

 First of all, a sampling interval given by K = N/n is calculated, where N = the
size of the population and n = the size of the sample. It is seen that the sampling
interval K should be an integer. If it is not, it is rounded off to make it an
integer.

 A random number is selected from 1 to K. Let us call it C.

 The first element to be selected from the ordered population would be C, the
next element would be C + K and the subsequent one would be C + 2K, and so
on till a sample of size n is selected.

This way we can get representation from all the classes in the population and
overcome the limitations of the simple random sampling. To take an example, assume
that there are 1,000 grocery shops in a small town. These shops could be arranged in
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an ascending order of their sales, with the first shop having the smallest sales and the
last shop having the highest sales. If it is decided to take a sample of 50 shops, then
our sampling interval K will be equal to 1000 ÷ 50 = 20. Now we select a random
number from 1 to 20. Suppose the chosen number is 10. This means that the shop
number 10 will be selected first and then shop number 10 + 20 = 30 and the next one
would be 10 + 2 × 20 = 50, and so on till all the 50 shops are selected. This way we can
get a representative sample in the sense that it will contain small, medium and large
shops.

It may be noted that in a systematic sampling the first unit of the sample is
selected at random (probability sampling design) and having chosen this, we have no
control over the subsequent units of sample (non-probability sampling). Because of
this, this design at times is called mixed sampling.

The main advantage of systematic sampling design is its simplicity. When
sampling from a list of population arranged in a particular order, one can easily choose
a random start as described earlier. After having chosen a random start, every Kth
item can be selected instead of going for a simple random selection. This design is
statistically more efficient than a simple random sampling, provided the condition of
ordering of the population is satisfied.

The use of systematic sampling is quite common as it is easy and cheap to
select a systematic sample. In systematic sampling one does not have to jump back
and forth all over the sampling frame wherever random number leads, and neither
does one have to check for duplication of elements as compared to simple random
sampling. Another advantage of a systematic sampling over simple random sampling
is that one does not require a complete sampling frame to draw a systematic sample.
The investigator may be instructed to interview every 10th customer entering a mall
without a list of all customers.

There may be situations where it may not be possible to get a representative
sample. The design can create problems if the sampling interval is a whole number
multiple of some cycle related to the problem. On this design there may be a problem
that there is a high probability of systematic bias creeping into the sample resulting in
a non-representative sample. Consider, for example, the case of a certain PVR cinema
hall where there may be a couple of snack bars. We may be interested in estimating
the average daily sales of a particular snack bar in that PVR. Now, using the daily
data with the population and sample size known, we compute a sampling interval
which may be a multiple of seven. Using this, we may select our first element which
would reflect one of the seven days of the week, say Friday. The next element would
also be Friday, as our sampling interval is a multiple of seven and so the subsequent
elements of the population. Therefore, our sample would comprise only Fridays and
the sample would not reflect day of the week variation in the sales data, which could
result in a non-representative sample. Therefore, while using daily data, care should
be taken that our sampling interval is not a multiple of seven.

6.4.4 Stratified Random Sampling

Under this sampling design, the entire population (universe) is divided into strata
(groups), which are mutually exclusive and collectively exhaustive. By mutually
exclusive, it is meant that if an element belongs to one stratum, it cannot belong to any
other stratum. Strata are collectively exhaustive if all the elements of various strata
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put together completely cover all the elements of the population. The elements are
selected using a simple random sampling independently from each group.

There are two reasons for using a stratified random sampling rather than simple
random sampling. One is that the researchers are often interested in obtaining data
about the component parts of a universe. For example, the researcher may be interested
in knowing the average monthly sales of cell phones in ‘large’, ‘medium’ and ‘small’
stores. In such a case, separate sampling from within each stratum would be called
for. The second reason for using a stratified random sampling is that it is more efficient
as compared to a simple random sampling. This is because dividing the population
into various strata increases the representativness of the sampling as the elements of
each stratum are homogeneous to each other.

There are certain issues that may be of interest while setting up a stratified
random sample, such as:

What criteria should be used for stratifying the universe (population)?

The criteria for stratification should be related to the objectives of the study. The
entire population should be stratified in such a way that the elements are homogeneous
within the strata, whereas there should be heterogeneity between strata. As an example,
if the interest is to estimate the expenditure of households on entertainment, the
appropriate criteria for stratification would be the household income. This is because
the expenditure on entertainment and household income are highly correlated. As
another example, if the objective of the study is to estimate the amount of money
spent on cosmetics, then, gender could be used as an appropriate criteria for
stratification. This is because it is known that though both men and women use
cosmetics, the expenditure by women is much more than that of their male counterparts.
Someone may argue out that gender may no longer remain the appropriate criteria if
it is not backed by income. Therefore, the researcher might have to use two or more
criteria for stratification depending upon the problem in hand. This would only increase
the number of strata thereby making the sampling difficult.

Generally stratification is done on the basis of demographic variables like age,
income, education and gender. Customers are usually stratified on the basis of life
stages and income levels to study their buying patterns. Companies may be stratified
according to size, industry, profits for analysing the stock market reactions.

How many strata should be constructed?

Going by common sense, as many strata as possible should be used so that the elements
of each stratum will be as homogeneous as possible. However, it may not be practical
to increase the number of strata and, therefore, the number may have to be limited.
Too many strata may complicate the survey and make preparation and tabulation
difficult. Costs of adding more strata may be more than the benefit obtained. Further,
the researcher may end up the practical difficulty of preparing a separate sampling
frame as the simple random samples are to be drawn from each stratum.

What should be the appropriate number of sample sizes to be taken
in each stratum?

This question pertains to the number of observations to be taken out from each stratum.
At the outset, one needs to determine the total sample size for the universe and then
allocate it between each stratum. This may be explained as follows:
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Let there be a population of size N. Let this population be divided into three strata
based on a certain criterion. Let N

1
, N

2
 and N

3
 denote the size of strata 1, 2 and 3

respectively, such that N = N
1
 + N

2
 + N

3
. These strata are mutually exclusive and

collectively exhaustive. Each of these three strata could be treated as three populations.
Now, if a total sample of size n is to be taken from the population, the question arises
that how much of the sample should be taken from strata 1, 2 and 3 respectively, so
that the sum total of sample sizes from each strata adds up to n.

Let the size of the sample from first, second and third strata be n
1
, n

2
, and n

3

respectively such that n = n
1
 + n

2
 + n

3
. Then, there are two schemes that may be used

to determine the values of n
i
, (i = 1, 2, 3) from each strata. These are proportionate

and disproportionate allocation schemes.

Proportionate allocation scheme: In this scheme, the size of the sample in each
stratum is proportional to the size of the population of the strata. As an example, if a
bank wants to conduct a survey to understand the problems that its customers are
facing, it may be appropriate to divide them into three strata based upon the size of
their deposits with the bank. If we have 10,000 customers of a bank in such a way that
1,500 of them are big account holders (having deposits more than ` 10 lakh), 3,500 of
them are medium sized account holders (having deposits of more than ` 2 lakh but
less than ` 10 lakh), the remaining 5,000 are small account holders (having deposits
of less than ` 2 lakh). Suppose the total budget for sampling is fixed at ` 20,000 and
the cost of sampling a unit (customer) is ` 20. If a sample of 100 is to be chosen from
all the three strata, the size of the sample from strata 1 would be:

1
1

1500
100 15

10000

N
n n

N
    

The size of sample from strata 2 would be:

2
2

3500
100 35

10000

N
n n

N
    

The size of sample from strata 3 would be:

3
3

5000
100 50

10000

N
n n

N
    

This way the size of the sample chosen from each stratum is proportional to the
size of the stratum. Once we have determined the sample size from each stratum, one
may use the simple random sampling or the systematic sampling or any other sampling
design to take out samples from each of the strata.

Disproportionate allocation: As per the proportionate allocation explained above,
the sizes of the samples from strata 1, 2 and 3 are 15, 35 and 50 respectively. As it is
known that the cost of sampling of a unit is ` 20 irrespective of the strata from where
the sample is drawn, the bank would naturally be more interested in drawing a large
sample from stratum 1, which has the big customers, as it gets most of its business
from strata 1. In other words, the bank may follow a disproportionate allocation of
sample as the importance of each stratum is not the same from the point of view of the
bank. The bank may like to take a sample of 45 from strata 1 and 40 and 15 from
strata 2 and 3 respectively. Also, a large sample may be desired from the strata having
more variability.



Self-Instructional
Material 197

Collection of Relevant
Reference Material

NOTES

6.4.5 Cluster Sampling

In the cluster sampling, the entire population is divided into various clusters in such a
way that the elements within the clusters are heterogeneous. However, there is
homogeneity between the clusters. This design, therefore, is just the opposite of the
stratified sampling design, where there was homogeneity within the strata and
heterogeneity between the strata. To illustrate the example of a cluster sampling, one
may assume that there is a company having its corporate office in a multi-storey
building. In the first floor, we may assume that there is a marketing department where
the offices of the president (marketing), vice president (marketing), and so on to the
level of management trainee (marketing) are there. Naturally, there would be a lot of
variation (heterogeneity) in the amount of salaries they draw and hence a high amount
of variation in the amount of money spent on entertainment. Similarly, if the finance
department is housed on the second floor, we may find almost a similar pattern. Same
could be assumed for third, fourth and other floors. Now, if each of the floors could
be treated as a cluster, we find that there is homogeneity between the clusters but
there is a lot of heterogeneity within the clusters. Now, a sample of, say, 2 to 3 clusters
is chosen at random and once having done so, each of the cluster is enumerated
completely to be able to make an estimate of the amount of money the entire population
spends on entertainment.

Examples of cluster sampling could include ad-hoc organizational committees
drawn from various departments to advise the CEO of a company on product
development, new product ideas, evaluating alternative advertising programmes,
budget allocations and marketing strategies. Each of the clusters comprises a
heterogeneous collection of members with different interests, background, experience,
value system and philosophy. The CEO of the company may be able to take strategic
decisions based upon their combined advice.

Although the per unit costs of cluster sampling are much lower than those of
other probability sampling, the applicability of cluster sampling to an organizational
context may be questioned as a cluster may not contain heterogeneous elements. The
condition of heterogeneity within the cluster and homogeneity between the clusters
may not be met. As another example, the households in a block are to be similar
rather than dissimilar and as a result, it may be difficult to form heterogeneous clusters.

Cluster sampling is useful when populations under a survey are widely dispersed
and drawing a simple random sample may be impractical.

Under non-probability sampling, the following designs would be considered—
convenience sampling, purposive sampling, snowball sampling and quota sampling

Convenience Sampling

Convenience sampling is used to obtain information quickly and inexpensively. The
only criterion for selecting sampling units in this scheme is the convenience of the
researcher or the investigator. Mostly, the convenience samples used are neighbours,
friends, family members, colleagues and ‘passers-by’. This sampling design is often
used in the pre-test phase of a research study such as the pre-testing of a questionnaire.
Some of the examples of convenience sampling are:

 People interviewed in a shopping centre for their political opinion for a TV
programme.

6.4.6 Non-Probability Sampling Designs
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 Monitoring the price level in a grocery shop with the objective of inferring the
trends in inflation in the economy.

 Requesting people to volunteer to test products.

 Using students or employees of an organization for conducting an experiment.

 Interviews conducted by a TV channel of people coming out of a cinema hall,
to seek their opinion about the  movie.

 A researcher visiting a few shops near his residence to observe which brand of
a particular product people are buying, so as to draw a rough estimate of the
market share of the brand.

In all the above situations, the sampling unit may either be self-selected or
selected because of ease of availability. No effort is made to choose a representative
sample. Therefore, in this design the difference between the population value
(parameters) of interest and the sample value (statistic) is unknown both in terms of
the magnitude and direction. Therefore, it is not possible to make an estimate of the
sampling error and researchers won’t be able to make a conclusive statement about
the results from such a sample. It is because of this, convenience sampling should not
be used in conclusive research (descriptive and causal research).

Convenience sampling is commonly used in exploratory research. This is
because the purpose of an exploratory research is to gain an insight into the problem
and generate a set of hypotheses which could be tested with the help of a conclusive
research. When very little is known about a subject, a small-scale convenience sampling
can be of use in the exploratory work to help understand the range of variability of
responses in a subject area.

Judgemental Sampling

Under judgemental sampling, experts in a particular field choose what they believe to
be the best sample for the study in question. The judgement sampling calls for special
efforts to locate and gain access to the individuals who have the required information.
Here, the judgement of an expert is used to identify a representative sample. For
example, the shoppers at a shopping centre may serve to represent the residents of a
city or some of the cities may be selected to represent a country. Judgemental sampling
design is used when the required information is possessed by a limited number/category
of people. This approach may not empirically produce satisfactory results and, may,
therefore, curtail generalizability of the findings due to the fact that we are using a
sample of experts (respondents) that are usually conveniently available to us. Further,
there is no objective way to evaluate the precision of the results. A company wanting
to launch a new product may use judgemental sampling for selecting ‘experts’ who
have prior knowledge or experience of similar products. A focus group of such experts
may be conducted to get valuable insights. Opinion leaders who are knowledgeable
are included in the organizational context. Enlightened opinions (views and knowledge)
constitute a rich data source. A very special effort is needed to locate and have access
to individuals who possess the required information.

The most common application of judgemental sampling is in Business-to-
Business (B to B) marketing. Here, a very small sample of lead users, key accounts
or technologically sophisticated firms or individuals is regularly used to test new
product concepts, producing programmes, etc.
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Snowball Sampling

Snowball sampling is generally used when it is difficult to identify the members of the
desired population, e.g., deep-sea divers, families with triplets, people using walking
sticks, doctors specializing in a particular ailment, etc. Under this design each
respondent, after being interviewed, is asked to identify one or more in the field. This
could result in a very useful sample. The main problem is in making the initial contact.
Once this is done, these cases identify more members of the population, who then
identify further members and so on. It may be difficult to get a representative sample.
One plausible reason for this could be that the initial respondents may identify other
potential respondents who are similar to themselves. The next problem is to identify
new cases.

Quota Sampling

In quota sampling, the sample includes a minimum number from each specified
subgroup in the population. The sample is selected on the basis of certain demographic
characteristics, such as age, gender, occupation, education, income, etc. The investigator
is asked to choose a sample that conforms to these parameters. Field workers are
assigned quotas of the sample to be selected satisfying these characteristics.

Quota sampling design may look similar to the stratified random sampling
design. However, there are differences between the two. In the stratified sampling
design, the selection of sample from each stratum is random but in the quota sampling,
the respondents may be chosen at the convenience or judgement of the researchers.
Further, as already stated, the results of stratified random sampling could be
generalized, whereas it may not be possible in the case of quota sampling. Quota
sampling has some advantages over the probabilistic techniques. This design is very
economical and it does not take too much time to set it up. Also, the use of this design
does not require a sampling frame.

However, quota sampling also has certain weaknesses like:

 The total number of cells depends upon the number of control characteristics
associated with the objectives of the study. If the control characteristics are
large, the total number of cells increases, which may result in making the
task of the investigator difficult.

 The chosen control characteristics should be related to the objectives of the
study. The findings of the study could be misleading if any relevant parameter
is omitted for one reason or the other.

 The investigator may visit those places where the chances of getting the
respondents with the required control characteristics are high. The
investigator could also avoid some responses that appear to be unfriendly.
All this could result in making the findings of the study less reliable.

6.4.7 Determination of Sample Size

The size of a sample depends upon the basic characteristics of the population, the
type of information required from the survey and the cost involved. Therefore, a
sample may vary in size for several reasons. The size of the population does not
influence the size of the sample as will be shown later on.
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There are various methods of determining the sample size in practice:

 Researchers may arbitrary decide the size of sample without giving any explicit
consideration to the accuracy of the sample results or the cost of sampling.
This arbitrary approach should be avoided.

 For some of the projects, the total budget for the field survey (usually mentioned)
in a project proposal is allocated. If the cost of sampling per sample unit is
known, one can easily obtain the sample size by dividing the total budget
allocation by the cost of sampling per unit. This method concentrates only on
the cost aspect of sampling, rather than the value of information obtained
from such a sample.

 There are other researchers who decide on the sample size based on what
was done by the other researchers in similar studies. Again, this approach
cannot be a substitute for the formal scientific approach.

 The most commonly used approach for determining the size of sample is
the confidence interval approach covered under inferential statistics. Below
will be discussed this approach while determining the size of a sample for
estimating  population mean and population proportion. In a confidence
interval approach, the following points are taken into account for determining
the sample size in estimation  of problems involving means:

(a) The Variability of the Population: It would be seen that the higher
the variability as measured by the population standard deviation, larger
will be the size of the sample. If the standard deviation of the population
is unknown, a researcher may use the estimates of the standard
deviation from previous studies. Alternatively, the estimates of the
population standard deviation can be computed from the sample data.

(b) The Confidence Attached to the Estimate: It is a matter of judgement,
how much confidence you want to attach to your estimate. Assuming
a normal distribution, the higher the confidence the researcher wants
for the estimate, larger will be sample size. This is because the value
of the standard normal ordinate ‘Z’ will vary accordingly. For a 90 per
cent confidence, the value of ‘Z’ would be 1.645 and for a 95 per cent
confidence, the corresponding ‘Z’ value would be 1.96 and so on (see
Appendix 1 at the end of the book). It would be seen later that a
higher confidence would lead to a larger ‘Z’ value.

(c) The Allowable Error or Margin of Error: How accurate do we
want our estimate to be is again a matter of judgement of the
researcher. It will of course depend upon the objectives of the study
and the consequence resulting from the higher inaccuracy. If the
researcher seeks greater precision, the resulting sample size would
be large.

Points to be Noted for Sample Size Determination

There are certain issues to be kept in mind before applying the formulas for the
determination of sample size in this unit. First of all, these formulas are applicable for
simple random sampling only. Further, they relate to the sample size needed for the
estimation of a particular characteristic of interest. In a survey, a researcher needs to
estimate several characteristics of interests and each one of them may require a different
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sample size. In case the universe is divided into different strata, the accuracy required
for determining the sample size for each strata may be different. However, the present
method will not able to serve the requirement. Lastly, the formulas for sample size must
be based upon adequate information about the universe.

6.5 COLLECTION OF PRIMARY DATA

Primary data is the information collected during the course of an experiment in
experimental research. It can also be obtained through observation or through direct
communication with the person associated with the selected subject by conducting
surveys and interviews. There are several methods of collecting primary data. Some
of these are:

 Observation

 Interviews

 Questionnaires

 Schedules

 Surveys

6.5.1 Observation Method

Observation is the most common method of studying behavioural sciences. It is not a
scientific method, but it becomes a scientific tool when used for formulating the purpose
of a research. In this method, the information collected by the researcher is totally
based on his observation. If the researcher is studying different brands of shoes, he
will not ask the person wearing the shoes of that particular brand. Rather, he will
observe it himself and then come to some conclusion.

The main advantage of this method is that there are no chances of partiality if
the observation is done accurately. Second, the information or the data collected through
observation is related to what is currently happening and is not affected by past
behaviour or future intentions. Third, this method is independent of a person’s
willingness to respond and does not require much cooperation on the part of the
person, as it happens to be the case in the interview or questionnaire methods. The
observation method is suitable in those situations where the respondent is not capable,
for some reason, of expressing the feelings verbally.

In the observation method, researchers must keep in mind the following points:
 What should be observed?
 How should the observation be recorded?
 How can the accuracy of observation be ensured?

Types of Observation Methods

Observation methods can be categorized into different types depending on various
factors such as style for recording observed information, data needed for observation
and activity of the observer. The different types of observation methods are as follows:

 Structured Observation: It is an observation method in which the following
points need to be considered:
o Careful definition of the matter that needs to be observed
o Identification of the style that must be used to record the observed information
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o Standardization of the condition of observation
o Selection of the data required for observation

 Unstructured Observation: It is an observation method in which a definition of
the matter to be observed, the style to be recorded, standardized conditions of
observation and selection of the required data of observation are not known to the
researcher. This method is most appropriate where an explored study of the
matter under observation is required.

 Participant Observation: It is an observation method in which the observer is a
member of the group he is observing, in order to  understand the needs and the
problems faced by the group better. For example, a team leader observes all his
team members and does the same work as his team members. There are several
advantages of participant observation, which are stated as follows:
o The researcher is able to record the natural behaviour of the group.
o The researcher can even gather information, which could not easily be obtained

if he observes in a disinterested fashion.
o The researcher can even verify the truth of the statements made by the

informants in the context of the questionnaires or a schedule.

 Non-Participant Observation: It is an observation method in which the
observer is not a member of the group under observation. This method has a
disadvantage—the observer is unable to understand what the team members
are feeling.

 Disguised Observation: It is an observation method in which the members of
the group are unaware of the fact that they are being observed.

 Controlled Observation: Observation that takes place according to definite
pre-arranged plans, involving experimental procedures is called controlled
observation.

 Uncontrolled Observation: Observation that takes place in a natural setting
is called uncontrolled observation. The main aim of this method is to have
spontaneous picture of the situation and for this the prime requirement is
sufficient time.

Limitations of Observation Method

Though the observation method provides different ways of studying behavioural
science, there are some limitations in using these methods. These limitations are as
follows:

 An observation method is generally expensive.

 It provides very limited information on the observed matter.

 It may be affected by some unwanted factors; for example, people who are not
involved in direct observation might create problems while collecting data
through the observation method.

6.5.2 Interview Method

An interview is a method of collecting data that involves presentation of oral and
verbal stimuli and the reply is in oral and verbal responses. The most common method
of interview is personal interview.



Self-Instructional
Material 203

Collection of Relevant
Reference Material

NOTES

Personal Interview

A personal interview involves two persons, i.e., the interviewer and the interviewee.
The interviewer is the person who questions the interviewee. There is a face-to-face
discussion between them. There can be more than one interviewer while taking a
personal interview. There are two types of interviews: direct personal interview and
indirect oral interview.

In a direct personal interview, the interviewer collects information from the
concerned sources. He should be present at the site from where the data has to be
collected. This method is most appropriate for intensive investigations, but this method
may not be suitable in situations where a direct contact with the concerned person is
not possible. In such cases, an indirect oral examination or investigation takes place
where the interviewer cross-examines the interviewee to check his knowledge about
the problem under investigation. The information exchanged between the interviewee
and the interviewer is recorded for future reference.

A personal interview can be of the following types:
 Structured Interview: If the personal interview takes place in a structured

way, it is called a structured interview. In this type of personal interview,
the set of questions to be asked is predefined and the techniques used to
record  the information are highly standardized. Structured interviews are
economical, as they do not require much information from the interviewer
and are used as the main technique to collect information for descriptive
research studies. The following are samples of structured interview
questions:
o What is the main function of your production department?
o Why do we need to check an order for clearing a product when they have

already been cleared for production?
 Unstructured Interview: If the personal interview takes place in an

unstructured way, it means that the questions to be asked to the interviewee
are decided at the time of interview. In this type of personal interview, the
set of questions to be asked is not predetermined and there no standardized
techniques are used. A list of additional questions is provided to the
interviewer and it depends on him to ask them or not. This method demands
deep knowledge and greater skills of the interviewer. You can use an
unstructured interview as the main technique to collect information in the
explorative manner and formulate research studies. The following are
samples of unstructured interview questions:
o How would you evaluate the benefits of new machinery that is installed

in your production department?
o If you are provided with a choice, how would you have designed the

present production department?

6.5.3 Surveys

A survey is a scientific process of acquiring data and opinion from the public.
Researchers undertake surveys in order to determine the opinion of the public regarding
products, candidates and other topics; for example, a sample of voters is surveyed
before an election to determine how the public perceives the candidates and their
issues. A manufacturer makes a survey of the potential market before introducing a
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new product. The information acquired from the public is used to develop new products,
improve services and for various other purposes. Thus, a survey is an important key to
improve or maintain the quality of life.

The process of conducting a survey is a complex task. In order to conduct a
survey, a large number of skilled and trained persons is required. There are many
ways in which data for a survey can be collected, such as by phone, mail and the
Internet.

The principle focus of a survey is on the design and collection of data in which
many intricacies involved are frequently overlooked. However, a researcher, while
conducting a survey, also gives attention to the need for proper evaluation of the
survey data as well as its proper analysis. A researcher collects the information or
data by means of standardized questions so that every individual surveyed responds
to exactly the same questions. The results of the surveys are presented in the form of
summaries such as statistical tables and charts.

Those who conduct a survey are typically large organizations, government
agencies and institutions who know that listening carefully to the consumers is
important for their success. Researchers cannot divulge the name of the client for
whom they are undertaking the survey because if the respondents get to know the
name of the organization, it might create a bias in their responses. Researchers only
reveal the name of the organizations as and when they are directed to do so.

6.5.4 Other Methods

There are some other methods that are also used for data collection. These are as
follows:

 Warranty Cards: These are cards that dealers use for collecting information
regarding their products. The information required is printed in the form of
questions on the warranty cards, which are placed inside the package along
with the product. The consumer is requested to fill the card and post it back to
the dealer.

 Distributor or Store Audits: Distributors and manufactures, through their
salesmen, conduct distributor or store audits at regular intervals. Retailers also
get their stores audited by salesmen and use the information to estimate the
market size, market share, seasonal purchasing pattern, and so on. The data is
not by questioning, but by observation; for example, while doing an audit for
grocery, a sample of stores is visited periodically and data is recorded on
inventories either by observation or by copying the data from store records.
The advantage of this method is that it offers the most efficient way to evaluate
the effect of different techniques on sales.

 Pantry Audits: Pantry audit is used to estimate the consumption of goods at
the consumer level. In this type of audit, the researcher collects information
such as list of different products, quantities of each product and the prices of
each product consumed. All this data is recorded by observing the consumer’s
pantry. The main objective of a pantry audit is to determine which brand and
type of product is being used by which category of consumer, assuming that
the contents of the pantry accurately signify their favourites. Pantry audits do
not require a series of operations; only one visit is enough to determine the
actual preferences of the consumers. An important drawback of pantry audits
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is that it is not possible to determine the actual preferences of consumers only
from the audit data.

 Consumer Panels: A consumer panel is an extension of the pantry audit. In this
technique, the daily record of a set of consumers is maintained to obtain information
about consumer preferences. Later, these records are provided to the officers
investigating the consumer preferences. Alternatively, you can say that a consumer
panel includes a sample of consumers who are interviewed over a fixed interval
of time. Consumer panels are of two types:
o Transitory Consumer Panel: A transitory consumer panel is set up in order

to determine the influence of a particular phenomenon. A transitory consumer
panel is performed on a before-and-after basis. This means that the panel
examines the consumer response before and after implementing a particular
phenomenon. In this technique, the initial interview of the consumers is
conducted before implementing the phenomenon. A second round of interview
is conducted after that phenomenon has occurred, to determine the changes
in consumer attitude, if any. Such panels are mostly used in advertising and
social research.

o Continuing Consumer Panel: A continuing consumer panel is set up for an
indefinite period of time to obtain data about certain aspects of the attitude of
consumers over a particular period of time. This panel acts as a general-
purpose panel to help investigators on different subjects. Such panels are
mostly used in the areas of consumer expenditure, public opinion, radio
and TV listenership.

 Use of Mechanical Devices: Mechanical devices are extensively used to obtain
information related to consumers. The devices used for collecting information
are as follows:
o Eye Camera: These are used to collect information about the focus of the

respondents on a specific portion of a sketch or diagram or written material.
The information collected with the help of eye cameras is used to design
advertising material.

o Pupilometric Camera: These are used to record the dilation of pupils
because of a visual stimulus. The extent of dilation of pupils helps determine
the amount of interest produced by the stimulus.

o Psychogalavanometer: It is used to measure the degree of body excitement
aroused by a visual stimulus.

o Motion Picture Camera: It is used to record the body movements language
of a buyer when he/she decides whether to buy a particular product from a
shop or a big store.

 Projective Techniques: These are also known as direct interviewing techniques.
These techniques were developed by psychologists to collect data about the
primary reason, desire or intention of respondents by using projections. In a
projective technique, while providing information about a particular topic, the
respondent automatically projects his/her own attitude or feelings on that subject.
The projective technique is mostly used in inspirational research and in attitude
surveys. Some of the important projective techniques are as follows:
o Word Association Test: It is a test that provides information regarding words

that have maximum correlation.
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o Sentence Completion Test: It is an extension of the word association test.
In this technique, the informant is asked to complete a sentence in order to
determine the perception of the informant about a topic.

o Story Completion Test: It is a technique where the informant is given a
story to help focus on the given subject and then asked to give the conclusion
for the story.

o Verbal Projection Test: It is a technique where the informant is asked to
give a comment or an explanation on a particular topic.

o Play Technique: It is the technique where the informants are given a situation
and are asked to perform to improve the situation. For this, the informants
are given various roles.

o Quizzes, Tests and Examinations: It is a technique that helps in extracting
information regarding specific ability of the candidates on various subjects.

o Sociometry: It is the technique that describes social relationships among
individuals in a group.

 Depth Interview: These interviews are designed to determine the underlying
reason and desire of the consumer. This technique is most commonly used in
inspirational research. In a depth interview, the interviewer needs to explore
the hidden needs, desires and feelings of the respondents, so it is necessary for
the interviewer to be a skilled one. Therefore, the researchers and interviewers
must be given proper training before they start the work. This is not an easy
task and takes a great deal of time.

A depth interview can either be projective or non-projective. Projective
interviews involve indirect questions that are not very closely related to the
subject under study, whereas in non-projective interviews, the interview
questions are subject-specific. Non-projective interviews are sufficient enough
to provide details about the psycho-social behaviour of consumers.

 Content Analysis: This is a data collection technique that involves analysis of
documentary materials, such as books, magazines, newspapers and the contents
of all the verbal materials.

6.6 COLLECTION OF SECONDARY DATA

Secondary data is the data which has already been collected and examined earlier by
other investigators. While making use of the secondary data, the investigator has to
first determine the sources from where the secondary data can be obtained. In this
method, the researcher is not at all aware of the problems related to how the data was
originally collected. The secondary data can either be published data or unpublished
data. Published data is available mostly from the following sources:

 Publications of the central, state or local governments

 Publications of foreign governments

 Technical and trade journals

 Books, magazines and newspapers

 Reports prepared by research scholars, universities and economists

 Public records, statistics and historical documents
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The sources of unpublished data include diaries, letters, unpublished biographies
and autobiographies. While making use of secondary data, researchers must carefully
examine the available data to decide whether the data is suitable for the subject under
study or not. The characteristics that a researcher must ensure in the secondary data
before using it are stated as follows:

 Reliability of Data: The secondary data available on a particular subject
must be reliable. The reliability of secondary data can be determined by
obtaining answers to the following questions:
o Who collected the data?
o What were the data sources?
o Was the data collected using proper methods?
o At what time was it collected?
o Was there any bias on the part of the compiler?
o What was the level of accuracy desired?
o Was the desired level of accuracy achieved?

 Suitability of Data: The secondary data available on a particular subject
must be suitable for that subject. The data suitable for one subject may not
be suitable for another. Therefore, the researcher should properly examine
the available data and verify the definitions of different terms and the units
of data collection before using that data.

 Adequacy of Data: The secondary data available should be adequate in
terms of accuracy. If the accuracy level of the available data is lower than
what is required, the data is considered inadequate.

6.6.1 Selection of Appropriate Method for Data Collection

Various methods are available for a researcher to use in the collection of data on a
particular subject. The factors that a researcher must consider for selection of the
appropriate method for data collection are as follows:

 Nature, Scope and Object of Enquiry: This is an important factor that must
be considered while selecting the data collection method. The selected data
collection method should suit the type of enquiry to be performed by the
researcher. This factor helps determine whether the data available is sufficient
or some other information is required to be collected.

 Availability of Funds: Availability of funds also determines the data collection
method to be used. If the researcher is provided with only a limited amount of
funds, then he will be bound to select a comparatively cheaper method, which
may or may not be as effective and efficient as some expensive methods.

 Time Factor: The amount of time available for a particular research project
should also be considered while selecting the data collection method. Some
methods take relatively greater amount of time as compared to the others.
Therefore, the researcher must select the method that suits the time limitations
of the project.

 Precision Required: The precision level required for a particular project also
determines the method that should be selected for data collection.
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6.6.2 Case Study Method

The case study method is the most common method of collecting secondary data. It is
mainly used for the purpose of qualitative analysis. It involves a thorough and complete
examination of a social unit. A social unit can either be a person, a family, an institution,
a cultural group or even the entire community. A case study involves in-depth study
of a particular subject. The case study method emphasizes on the complete investigation
of only restricted number of events related to a subject and the relationship between
the different events. The main objective of a case study is to determine the factors that
are responsible for the behaviour patterns of the given unit in totality.

In the words of the eminent researcher H.Odum, the Case Study method is a
technique by which individual factor, whether it be an individual or just an episode in
the life of an individual or a group, is analysed in its relationship to any other in the
group. Thus, a fairly exhaustive study of a person or group is known as life or Case
Study. Burgess has used the words, the ‘social microscope’ for the Case Study method.
Another researcher, Pauline V. Young, has defined the concept of case study as a
comprehensive study of a social unit of a person, a group, a social institution, a district,
or a community. In short, Case Study is a method that involves qualitative analysis of
an individual or a situation or an institution.

Characteristics of the Case Study Method

The following are certain characteristics of the case study method:

 In this method, the researcher is allowed to take one or more than one social
unit for study. Instead of a social unit, the researcher can also select a situation
for study.

 This method involves intensive study of the selected unit. As each unit is studied
for its minute details, the study takes a long period of time. This helps ensure
the correctness of the information collected about a particular unit.

 This method helps determine the complex factors of a particular unit.

 It also helps determine the integrity of the selected unit with the other units.

 This method follows the qualitative approach rather than the quantitative
approach.

 In the case study method,  efforts are made to determine the mutual
interelationship of the causal factors.

Evolution and Scope of the Case Study Method

In the field of sociology, the Case Study method is an extensively used research
technique. Frederic Le Play introduced this method in the field of social investigation.
Herbert Spencer was the first to make use of case materials in his comparative study
of different cultures. This method is also used by anthropologists, historians, novelists
and dramatists to solve their problems related to their areas of interest. Even
management experts use this method to obtain clues of certain management problems.
Conclusively, the case study method is used in different disciplines.

Major Phases of the Case Study Method

The major phases involved in Case Study method are as follows:

 Identification and resolution of the status of the phenomenon or the unit to be
examined
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 Accumulation of data and selection of the phenomenon

 Investigation of the history of the selected phenomenon

 Analysis and recognition of informal factors related to the selected phenomenon

 Application of corrective measures

 Review of programme to identify the effectiveness of the treatment applied

Advantages of the Case Study Method

Some of the important advantages of the Case Study method are as follows:

 As the Case Study method involves exhaustive study of a particular unit, the
complete behaviour pattern of the concerned unit is understood. According to
Charles Horton Cooley, case study deepens our perception and gives us a clearer
insight into life. It gets at behaviour directly and not by an indirect and abstract
approach.

 With the help of a case study, a researcher can obtain genuine and progressive
record of personal experiences.

 It helps a researcher determine the natural history of the selected unit. It also
helps determine the relationship of the selected unit with the social factors of
the surrounding environment.

 It also helps frame relevant hypotheses along with the data, which may be
helpful in testing them.

 It helps obtain in-depth knowledge of a particular subject, which is possible
neither with the help of the Observation method nor with the help of the Schedule
method.

 The researcher is allowed to use one or more than one method under this method,
depending upon the situation. Alternatively, the use of different methods such
as depth interviews, questionnaires, documents, study reports of individuals
and letters is possible in case of case study.

 It helps determine the nature of the selected unit along with the nature of the
universe.

 It helps increase the experience of the researcher, which in turn enhances his/
her analysing ability and skills.

 It enables the researcher to observe social changes.

 It helps obtain conclusions and maintain continuity in the research process.

 It helps obtain data necessary for taking decisions on some management
problems.

Limitations of the Case Study Method

Some of the important limitations of this method are as follows:

 The situations of case study are mostly incomparable.

 According to Read Bain, case data is significant data as it does not provide any
knowledge of the impersonal, universal, non-ethical, non-practical, and repetitive
aspects of a phenomenon.

 There are always some chances of false generalization because there are no
specific rules of data collection.

Check Your Progress

1. Write some points
that are significant
for collecting
reference material.

2. What is cluster
sampling?

3. What is primary
data?

4. List the methods of
collecting primary
data?

5. What is a survey?

6. What is secondary
data?

7. What is the case
study method?
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 It is a time-taking technique and requires a lot of expenditure.

 It is based on certain assumptions which may not be true in some cases. This
decreases the usefulness of the case data collected for a particular social unit.

 It can be used only in a limited geographic area.

6.7 RELIABILITY AND VALIDITY

As you already know the required data for management research can be classified
into two categories, primary data and secondary data. Secondary data is the data
collected by others for their own use and which can be collected from the original
source for another research. It needs to be searched and obtained from many reliable
sources, which is increasingly becoming a specialized and skilled task in the present
context of information explosion and the advent of complex computer search systems.
In general, acquiring secondary data is less expensive and less time consuming than
collecting primary data and this is the biggest advantage with secondary data. But
often accuracy, availability, suitability and reliability are some of the major concerns
for secondary data.

Primary data is the data specially collected in a research by the researcher.
These are products of experiments, surveys, interviews, or observations conducted in
the research. Primary data is generated and collected through specific tools of data
collection, like questionnaires, by the researcher.

6.7.1 Levels of Measurement and Questions of Validity and Reliabilty

In the field of social sciences, ‘scaling’ is applied to the procedures that attempt to
determine quantitative measures of subjective, abstract concepts. The term ‘scaling’
is defined as a ‘procedure for the assignment of numbers (or other symbols) to a
property of objects in order to impart some the characteristics of numbers to the
properties in question’ (Edwards, 1957). In other words, if we have to measure some
event, object, property, activity, characteristics, or behaviour quantitatively, then any
one of the following scales can be used.

1. Nominal Scale

Nominal scales are least restrictive and are widely used in social sciences and business
research. This is the lowest level of quantitative measurement which is used for
classification of objects, events, and individuals into categories. Each category with
its given name is assigned a number and the numbers are used only as labels without
any relation, like order distance, or origin between the numbered categories. This
classification scheme is referred to as a nominal scale.

2. Ordinal Scales

As the name suggest, this scale possesses the characteristics of ordering which defines
the relative position of objects or individuals according to some single attribute or
property (for example if x > y and y > z, then x > z). This scale provides the task of
ordering, or ranking. While using this scale investigation is limited to determination
of ‘greater than’, ‘equal to’, or ‘less than’ without being able to explain how much
greater or lesser (the difference).
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3. Interval Scale

This measurement scale possesses the characteristics of the nominal and ordinal scales
and in addition, the units of measure, i.e., intervals between successive positions, are
equal. It has a constant unit of measurement but an arbitrary zero because of which
this can be changed from one to another by linear transformation only.

4. Ratio Scale

This scale possesses all the characteristics of the number system, and determines
equality, rank-order, equality of intervals, and equality of ratios because it has an
absolute or true zero. This scales is very commonly used in the physical sciences than
in the social sciences. Measures of weight, length, area, velocity, etc., all conform to
ratio scales. In the social sciences, the properties of concern that can be ratio scaled
are money, age, years of education, etc. However, successful ratio scaling of
behavioural attributes is rare. All types of statistical analyses can be used on ratio
scale measurements.

5. Attitude Measurement Scales

Attitude is a psychological construct, a way of conceptualizing the intangible. It is
usually described as a mental state that is used by individuals to structure the way
they perceive the environment around them and guides the way they respond to their
environment. It is very difficult to observe or measure attitude directly because its
existence is inferred from their consequences. People’s values and beliefs may affect
or dictate their attitude and values and beliefs in retrospect are influenced by a person’s
attitude.  For measurement of attitude, there are many ways a continuum of numbered
categories can be presented before respondents. Figure 6.1 below is a diagrammatic
representation of the various attitudinal scales in business research. You will learn
more about attitude measurement in the subsequent section.

Single-Item Scales Multi-Item ScalesContinuous Scales

Itemized
Category
Scale

Rank
Order
Scale

Comparative
Scale

Constant
Sum
Scale

Q-Sort
Scale

Pictorial
Scale

Paired
Comparison
Scale

Likert
Scale

Semantic
Differential
Scale

Thurstone
Scale

Associative
Scale

Stapel
Scale

Fig. 6.1 Attitude Scales in Business Branch

6.7.2 Validity in Measurement

It is very obvious that in practice, errors will creep into measurements, making it
necessary to evaluate the accuracy and dependability of the measuring instrument.
For such an evaluation, the criteria are validity, practicality and reliability. The extent
to which  instrument a test measures what we have actually wished to measure is
referred to as validity. Reliability is connected with the precision and accuracy of the
procedure for measurement, while practicality is concerned with a wide range of
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factors, such as: convenience, economy and interpretability.

Though the literature provides many forms of validitation, the two major forms
that need to be discussed are external and internal validity. The external validity of
research findings is the data’s ability to be generalized across persons, settings and
times. The widely accepted classification of internal validity con sists of three major
forms: content, criterion-related, and construct.

Content validity of a measuring instrument is the extent to which it provides
adequate coverage of the topic under study. Content validity has been defined as the
representativeness of the content of a measuring instrument. The content validity is
good if the instrument contains a representative sample of the universe of the subject
matter of interest. To evaluate the content validity of an instrument, one must first
agree on what elements constitute adequate coverage of the problem, then determine
what forms of these opinions constitute relevant positions on these topics. If the
questionnaire adequately covers the topics that have been defined as the relevant
dimensions, it is possible to conclude that the instrument has good content validity.

Criterion-related validity reflects the success of measures used for some
empirical estimating purpose. One may want to predict some outcome or estimate the
existence of some current behaviour or condition. These cases involve predictive and
concurrent validity, respectively. They differ only in a time perspective. An opinionaire
or opinion questionnaire that correctly forecasts the outcome of a union election has
predictive validity. An observational method that correctly categorizes families by
current income class has concurrent validity. While these examples appear to have
rather simple and unambiguous validity criteria, there are difficulties in estimating
validity.

Construct validity testifies how well the results obtained from the use of the
measure fits the theory around which the test is designed. It is concerned with knowing
more than just that a measuring instrument works. It is involved with the factors that
lie behind the measurement scores obtained; with what factors or characteristics (that
is, constructs) account for or explains the variance in measurement scores. One may
also wish to measure or infer the presence of abstract characteristics for which no
empirical validation seems possible. Attitude scales and aptitude and personality tests
generally concern concepts that fall in this category.

Construct validity is assessed through convergent validity and discriminant
validity. When the scores obtained by two different instruments measuring the same
concept are highly correlated the conver gent validity is established. Based on theory,
when two variables are predicted to be uncorrelated, and the scores obtained by
measuring them are indeed empirically found to be so the discriminant validity is
established.

6.7.3 Reliability in Measurement

The reliability of a measure is indicated by the consistency and stability with which
the instrument measures the concept and helps in assessing the ‘goodness’ of a measure.
A measure is reliable to the degree that it supplies consistent results. Reliability is a
partial contributor to validity. A reliable instrument need not be valid, but a valid
instrument is reliable. Reliability is not as valuable as validity, but is easier to assess.
Reliable instruments can at least be used with confidence that a number of transient
and situational factors are not interfering. They are robust instruments in that they
work well under different conditions and at different times. This distinction of time
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and condition is the basis for identification of two aspects of reliability—stability and
equivalence.

Stability: The ability of a measure to maintain stability over time, despite
uncontrollable testing conditions and the state of the respondents themselves, indicates
its stability and low vulnerability to changes in the situation. With a stable measure,
we can secure consistent results with repeated measurements of the same person
with the same instrument. It is often a simple matter to secure a number of repeat
readings in observational studies but not so with questionnaires. Two tests of stability
are test-retest reliability, which is the reliability coefficient obtained by the repetition
of an identical measure on a second occasion, and parallel-form reliability which is
when responses on two comparable sets of measures tapping the same construct are
highly correlated.

Equivalence: A second aspect of reliability considers how much error may be
introduced by different investigators or different samples of the items being studied.
Thus, while stability is concerned with personal and situational fluctuations from one
time to another, equivalence is concerned with variations at one point in time among
investigators and sample of items or with the internal consistency. A good way to test
for the equivalence of measurements by two investigators is to compare their
observations of the same events.

Practicality: The scientific requirements of a project call for the measurement
process to be reliable and valid, while the operational requirements call for it to be
practical. Thorndike and Hagen (1969) define practicality in terms of economy,
convenience, and interpretability.

6.8 QUESTIONNAIRE DESIGN

The questionnaire form is an important and commonly used method of data collection.
It is used mostly in case of large-scale enquiries. The categories of end users who use
this technique include individuals, research workers, private and public organizations and
governments. A questionnaire is a document that contains a set of questions printed or
typed in a proper sequence. The questionnaire is sent to each individual who is supposed
to answer it. This technique of collecting information through questionnaires is extensively
used nowadays. Following are the advantages of a questionnaire:

 It is cost-effective.

 As the respondents are allowed to answer the questions according to their own
views and understanding, this technique of data collection is non-partial.

 All the respondents of the questionnaire are provided enough time to answer
the questions.

 In this technique, a large sample of questions can be used to make the results
more reliable.

In addition to the advantages mentioned above, questionnaires also have certain
disadvantages. The disadvantages are as follows:

 This technique has possibilities of no-response. It means that the respondents
may or may not provide answers to all the questions asked.

 This technique can be used only if the respondents are skilled and supportive.
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 There are possibilities of vague replies by some respondents.

 It is not possible to determine whether or not a particular candidate is appropriate
to give information about a particular subject.

 It is a time consuming technique.

In a questionnaire, the use of standardized questions can help collect more data that is
reliable. By using questionnaires, the system analyst can collect valuable information
from the people in the organization who may be affected by the current and proposed
system.

The various tasks performed during the questionnaire method are as follows:

 Acquiring information before conducting the interview with the questionnaire.

 Gaining information in order to prove facts found in the interview.

 Acquiring information on ‘How users feel about the current system?’
 Is there any problem that remains unsolved?

 What do people expect from a new or modified system?

The following are the situations during which the questionnaires should be used:

 If the people to be questioned belongs to different departments or branches of
the same organization.

 If the project involves a large number of people and you want to know what
proportion of a given group approves or disapproves of a particular feature of
the proposed system.

 If you want to determine the overall opinion before the systems project is given
any consideration for implementation.

Questions included in a questionnaire can be either closed ended or open ended.

Open Ended Questions

Open ended questions are questions which do not require specific responses. Examples
of this type of questions are as follows:

 How will you evaluate the benefits of a new installed system?

 How will you design the Management Information System?

 What is your opinion about the current income tax policy?

Closed Ended Questions

Closed ended questions are the questions, which are used when the systems analyst is
able to effectively list all possible responses to the question. All possible responses of
the closed questions should be mutually exclusive. This type of questions are
categorized into the following types:

 Fill in the blanks questions

 Dichotomous questions

 Ranking scale questions

 Multiple choice questions

 Rating scale questions
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Fill in the Blanks Questions

These are questions which require specific responses that are analysed statistically. The
examples of this type of questions are:

 What is your name?

 What is the name of your organization?

 How many employees are there in the accounts department of your organization?

 How many automated systems are installed in your organization?

Dichotomous Questions

Dichotomous questions are questions which offer two answers, Yes or No. The examples
of this type of questions are:

 Are you working with manual systems?

Yes or No

 If yes, do you need to switch over to the automated systems?

Yes or No

 If no, are you satisfied with the performance of manual systems?

Yes or No

Ranking Scale Questions

Ranking scale questions allow the researcher to arrange the list of items in the order of
their importance and preference. Consider the following question:

Please arrange the following in alphabetical order:

 London

 America

 India

 Italy

Multiple Choice Questions

These types of questions allow you to select an option from a list of options. The examples
of this type of question are:

 What is the number of automated systems used in your organization?

o 0-9

o 10-19

o 20-29

o More than 29

 What is the type of organization you are working with?

o Bank

o Manufacturing Company

o Computer/IT Sector

o Other
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Rating Scale Questions

In this type of questions, a user is required to rate the options according to his opinion.
The examples of this type of question are as follows:

How skilled you are in your work? (Helps in rating your skills)

Once Twice Many times Never

 Number of times you got promotion. 1 2 3 4

 Number of times you received appreciation. 1 2 3 4

 Number of times you are criticized for work. 1 2 3 4

Designing a Questionnaire

Questionnaire provides a data collection technique in which written questions are
presented that are to answered by the people in written form. The points that should
be kept in mind while designing a questionnaire are as follows:

 The goal of the questionnaire must specify the purpose of determining whom
you will survey and what will you ask them.

 The questions in the questionnaire must not be confusing and unfamiliar. It
should be easy to understand, short and simple so that it is easy to complete.

 The questions in the questionnaire must be properly stated. It should not contain
any private questions regarding the salary, age, etc.

 The questions placed out of order or out of context should be avoided. There
should be specific questions, which can be followed by general easy-to-answer
questions.

 The period or time must be stated in which the questionnaire can be completed.

 The performance of the questionaire should be determined by pretesting it.

 The questionnaire should be finally reviewed and edited to ensure that the
questionnaire is ready for administration.

 The type of questionnaire should be properly defined.

Reliable and valid questionnaires are designed using the scaling construction technique.
According to this technique, the researcher must focus on the question content, question
wording and question format.

6.8.1 Collection of Data Through Schedules

A schedule is a questionnaire containing a set of questions that are required to be
answered to collect the data about a particular item. A schedule generally takes place
in a face-to-face manner.

Objectives of a Schedule

The following are the main objectives of a schedule:

 A schedule is created for a definite item of enquiry. The schedule sets the
boundaries for the subject under study.

 A schedule acts as an aid to memorise the information being collected by the
interviewer. Since the interviewer collects the information from various
respondents, he might get confused while analysing and tabulating the data.
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 A schedule helps in tabulating and analysing the data in a systematic and
standardized manner.

Types of Schedules

There are five types of schedules, which are as follows:

1. Observation Schedule: It is the schedule under which the observer observes
all the activities and records all the responses of the respondents under some
predefined conditions. The chief idea behind examining the activities is to verify
the required information.

2. Rating Schedule: It is the schedule used to measure and rate the thoughts,
preferences, self-consciousness, perceptions and other similar characteristics
of the respondents.

3. Document Schedule: It is the schedule used for collecting the important data
and preparing a source list. This schedule is mostly used to attain data from
autobiographies, diaries or records of governments regarding written facts and
case histories.

4. Institution Survey Schedule: It is the schedule used for studying different
problems of institutions.

5. Interview Schedule: It is the schedule under which an interviewer asks the
questions to the interviewee and records his response in the given space of the
questionnaire.

Merits of the Schedule Method

The following are the merits of the schedule method:

 In this method, the researcher is always there to help the respondents. So, the
response rate is high as compared to other methods of data collection.

 The presence of researcher not only removes the doubts present in the minds of
the respondents but also avoid fake replies from the respondents due to the fear
of cross checking.

 In this method, there is a personal contact between the researcher and the
respondent. Thus, the data can be collected easily and can be relied upon.

 This method helps to better understand the personality, living conditions and
the values of the respondents.

 It is easy for the researcher to detect and rectify the defects in the schedule
during sampling.

Limitations of Schedule Method

The following are the limitations of the schedule method:

 It is a costly and time-consuming method.

 This method requires well-trained and experienced field workers to take the
interview of the respondents.

 Sometimes, the respondent may not be able to tell certain facts due to the
personal presence of some researchers at the work.

 If the field of research is dispersed, it becomes difficult to organise the various
activities of the research.
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Characteristics of a Good Schedule

The essential characteristics of a good schedule are as follows:

 The information or the questions included in the schedule should be accurate and
should enable the respondent to better understand the context in which the questions
are asked.

 The schedule should be pre-arranged and structured in such a manner that the
information gathered or collected is accurate and tenable. For this, the following
points must be considered:

o The size of the schedule should be accurate.

o The questions in the schedule should be understandable and should be
definite.

o The questions should not contain any biased evaluation.

o All the questions of the schedule should be properly interlinked.

o Information gathered should be organised in a table so that it can be easily
used for statistical analysis.

Suitability of Schedule Method

The schedule method is mostly applied in the following situations:

 When the field of investigation is wide and dispersed.

 When the researcher requires quick results at lower cost.

 When the respondents are well trained and educated.

Organization of Schedule

The following is the sequence in which a schedule must be organized:

 Selection of Respondents: Usually sampling method is used for the selection
of respondents. The sample should be representative of the respondents and
should contain all the relevant information about the respondents.

 Selection and Training of Field Workers: Since the field workers take the
interview of the respondents and collect the required data, the selection of the
field workers should be done carefully and proper training should be provided
to them.

 Conducting Interviews: For a successful interview and correct result, the
following points must be considered:
o Follow Correct Approach: The field worker should approach the

respondents in a correct manner  so that the respondents can clearly
understand the purpose of the interview.

o Generating Accurate Responses: For proper and accurate response from
the respondents, the respondents should not be misunderstood in their
perspective and context.

Difference between Questionnaire and Schedule

When you work with questionnaires and schedules, you will observe there are several
similarities between the two. However, there are prominent differences also, which
are as follows:
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 A questionnaire is mostly sent by the interviewer to the interviewee by mail and is
filled by the interviewee, whereas a schedule is filled by the interviewer at the
time of interview.

 Data collection through a questionnaire is cheaper as compared to a schedules,
as money is spent only in preparing the schedules and mailing them. In the
schedule method, extra money is spent on appointing interviewers and imparting
training to them.

 In the case of a questionnaire, response is generally low because many people
do not respond. On the other hand, response is high in the case of schedules
since the interviewer fills them at the time of the interview.

 The identity of the respondent is not always clear in the case of a questionnaire,
whereas in the case of schedules, the identity of the interviewee or respondent
is known.

 The questionnaire method is time consuming as the respondent may not return
the questionnaire in time. There is no such problem with the scheduled method
because the schedule is filled at the time of the interview.

 The questionnaire method does not allow personal contact with the respondent
but the schedule method does.

 The questionnaire method is useful only if the respondent is literate, while in
the case of a schedule it is not necessary for the interviewee to be literate.

 The risk of incomplete and incorrect information is more in a questionnaire,
while in a schedule the information collected is complete and more accurate.

6.9 ATTITUDE MEASUREMENT AND SCALING

The term ‘measurement’ means assigning numbers or some other symbols to the
characteristics of certain objects. When numbers are used, the researcher must have
a rule for assigning a number to an observation in a way that provides an accurate
description. We do not measure the object but some characteristics of it. Therefore, in
research, people/consumers are not measured; what is measured only are their
perceptions, attitude or any other relevant characteristics. There are two reasons for
which numbers are usually assigned. First of all, numbers permit statistical analysis
of the resulting data and secondly, they facilitate the communication of measurement
results.

As mentioned earlier, the numbering is done based on certain rules. Therefore,
the assignment of numbers to the characteristics must be isomorphic, i.e., there must
be a one-to-one correspondence between the numbers and the characteristics being
measured.

For example, same rupee figures should be assigned to a household with
identical annual income. Only then numbers can be associated with specific
characteristics of the measured object and vice versa. Further, they must not change
over the objects or time. This means that the rules for a given assignment must be
invariant over time or the object being measured.

Scaling is an extension of measurement. Scaling involves creating a continuum
on which measurements on objects are located. Suppose you want to measure the
satisfaction level towards Kingfisher Airlines and a scale of 1 to 11 is used for the said
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purpose. This scale indicates the degree of dissatisfaction, with 1 = extremely dissatisfied
and 11 = extremely satisfied. Measurement is the actual assignment of a number from 1
to 11 to each respondent whereas the scaling is the process of placing the respondent on
a continuum with respect to their satisfaction towards Kingfisher Airlines.

6.9.1 Types of Measurement Scale

There are four types of measurement scales—nominal, ordinal, interval and ratio scales.
We will discuss each one of them in detail. The choice of the measurement scale has
implications for the statistical technique to be used for data analysis. You have already
read about these scales in brief. Let us look at them in a little more detail.

Nominal Scale: This is the lowest level of measurement. Here, numbers are
assigned for the purpose of identification of the objects. Any object which is assigned
a higher number is in no way superior to the one which is assigned a lower number. In
the nominal scale there is a strict one-to-one correspondence between the numbers
and the objects. Each number is assigned to only one object and each object has only
one number assigned to it. It may be noted that the objects are divided into mutually
exclusive and collectively exhaustive categories.

Examples of nominal scale:

 What is your religion?

(a) Hinduism
(b) Sikhism
(c) Christianity
(d) Islam
(e) Any other, (please specify)

A Hindu may be assigned a number 1, a Sikh may be assigned a number 2,
a Christian may be assigned a number 3 and so on. Any religion which is
assigned a higher number is in no way superior to the one which is assigned
a lower number. The assignment of numbers is only for the purpose of
identification. We also note that all respondents have been divided into
mutually exclusive and collectively exhaustive categories. For example:

 Are you married?
(a) Yes
(b) No

If a person is married, he or she may be assigned a number 101 and an
unmarried person may be assigned a number 102.

 In which of the following departments do you work?

(a) Marketing
(b) HR
(c) Information Technology
(d) Operations
(e) Finance and Accounting
(f) Any other, (please specify)

Here also, a person working for the marketing department may be assigned a
number 1, the one working for HR may be assigned a number 2, and so on.
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Nominal scale measurements are used for identifying food habits (vegetarian or
non-vegetarian), gender (male/female), caste, respondents, brands, attributes, stores,
the players of a hockey team and so on.

The assigned numbers cannot be added, subtracted, multiplied or divided. The
only arithmetic operations that can be carried out are the count of each category.
Therefore, a frequency distribution table can be prepared for the nominal scale variables
and mode of the distribution can be worked out. One can also use chi-square test and
compute contingency coefficient using nominal scale variables.

Ordinal Scale: This is the next higher level of measurement than the nominal
scale measurement. One of the limitations of the nominal scale measurements is that
we cannot say whether the assigned number to an object is higher or lower than the
one assigned to another option. The ordinal scale measurement takes care of this
limitation. An ordinal scale measurement tells whether an object has more or less of
characteristics than some other objects. However, it cannot answer how much more
or how much less. An ordinal scale tells us the relative positions of the objects and not
the difference between the magnitudes of the objects. Suppose Shashi scores the
highest marks in marketing and is ranked no. 1; Mohan scores the second highest
marks and is ranked no. 2; and Krishna scores third highest marks and is ranked no.
3. However, from this statement we cannot say whether the difference in the marks
scored by Shashi and Mohan is the same as between Mohan and Krishna. The only
statement which can be made under ordinal scale is that Shashi has scored higher
than Mohan and Mohan has scored higher than Krishna. The difference between the
ranks does not have any meaningful interpretation in the sense that it cannot tell the
difference in absolute marks between the three candidates. Another example of the
ordinal scale could be the CAT score given in percentile form. Suppose a candidate’s
score is 95 percentile in the CAT exam. What it means is that 95 per cent of the
candidates that appeared in the CAT examination have a score below this candidate,
whereas only 5 per cent have scored more than him. The actual score is how much
less or more cannot be known from this statement. Examples of the ordinal scale
include quality ranking, rankings of the teams in a tournament, ranking of preference
for colours, soft drinks, socio-economic class and occupational status, to mention a
few. Some of the examples of ordinal scales are listed below:

 Rank the following attributes while choosing a restaurant for dinner. The
most important attribute may be ranked one, the next important may be
assigned a rank of 2, and so on (see Table 6.2).

Table 6.2 Attributes and Rank for Chossing a Restaurant for Dinner

Attribute Rank

Food quality

Prices

Menu variety

Ambience

Service

 Rank the following by placing a 1 beside the attribute you think is the most
important, a 2 beside the attribute you think is the second most important
and so on while purchasing a two-wheeler (see Table 6.3).
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Table 6.3 Attribute and Rank for Purchasing a Two-Wheeler

Attribute Rank

After sale service

Prices

Re-sale value

Fuel efficiency

Aesthetic appeal

In the ordinal scale, the assigned ranks cannot be added, multiplied, subtracted or
divided. One can compute median, percentiles and quartiles of the distribution. The
other major statistical analysis which can be carried out is the rank order correlation
coefficient, sign test. As the ordinal scale measurement is higher than the nominal
scale measurement, all the statistical techniques which are applicable in the case of
nominal scale measurement can also be used for the ordinal scale measurement.
However, the reverse is not true. This is because ordinal scale data can be converted
into nominal scale data but not the other way round.

Interval Scale: The interval scale measurement is the next higher level of
measurement. It takes care of the limitation of the ordinal scale measurement where
the difference between the score on the ordinal scale does not have any meaningful
interpretation. In the interval scale the difference of the score on the scale has meaningful
interpretation. It is assumed that the respondent is able to answer the questions on a
continuum scale. The mathematical form of the data on the interval scale may be
written as:

Y = a + b X Where a  0

The interval scale data has an arbitrary origin (non-zero origin). The most
common example of the interval scale data is the relationship between Celsius and
Farenheit temperature. It is known that:

5
º ( º 32).

9
 C F
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º º
9 9
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This is of the form Y = a + bX, where
160

9

a  and b =
5

9
 and hence it

represents the interval scale measurement. In the interval scale, the difference in score
has a meaningful interpretation while the ratio of the score on this scale does not have
a meaningful interpretation. This can be seen from the following interval scale question:

 How likely are you to buy a new designer carpet in the next six months?

Very unlikely Unlikely Neutral Likely Very likely

Scale A 1 2 3 4 5

Scale B 0 1 2 3 4

Scale C –2 –1 0 1 2
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Supspose a respondent ticks the response category ‘likely’ and another respondent
ticks the category ‘unlikely’. If we use any of the scales A, B or C, we note that the
difference between the scores in each case is 2. Whereas, when the ratio of the scores
is taken, it is 2, 3 and –1 for the scales A, B and C respectively. Therefore, the ratio of
the scores on the scale does not have a meaningful interpretation. The following are
some examples of interval scale data.

 How important is price to you while buying a car?

Least Unimportant Neutral Important Most
important important

1 2 3 4 5

 How do you rate the work environment of your organization?

 Very good Good Neither good Bad Very bad
nor bad

5 4 3 2 1

 The counter-clerks at ICICI Bank, (Vasant Kunj Branch) are very friendly.

Strongly Disagree Neither agree Agree Strongly
disagree nor disagree agree

1 2 3 4 5

 Rate the life of the battery of your inverter.

Low
1 2 3 4 5

High

 Indicate the degree of satisfaction with the overall performance of Wagon
R.

Very
dissatisfied

1 2 3 4 5
Very
satisfied

 How expensive is the restaurant ‘Punjabi By Nature’?
Extremely Definitely Somewhat Somewhat Definitely Extremely
expensive expensive expensive inexpensive inexpensive inexpensive

1 2 3 4 5 6

 How likely are you to buy a new car within the next six months?

Definitely Probably Neutral Probably will Definitely will
will buy will buy not buy not buy

1 2 3 4 5

The numbers on this scale can be added, subtracted, multiplied or divided.
One can compute arithmetic mean, standard deviation, correlation coefficient and
conduct a t-test, Z-test, regression analysis and factor analysis. As the interval scale
data can be converted into the ordinal and the nominal scale data, therefore all the
techniques applicable for the ordinal and the nominal scale data can also be used for
interval scale data.

Ratio Scale: This is the highest level of measurement and takes care of the
limitations of the interval scale measurement, where the ratio of the measurements on
the scale does not have a meaningful interpretation. The ratio scale measurement can
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be converted into interval, ordinal and nominal scale. But the other way round is not
possible. The mathematical form of the ratio scale data is given byY = b X. In this case,
there is a natural zero (origin), whereas in the interval scale we had an arbitrary zero.
Examples of the ratio scale data are weight, distance travelled, income and sales of a
company, to mention a few. Consider the following examples for ratio scale measurements.

 How many chemist shops are there in your locality?
 How many students are there in the MBA programme at IIFT?
 How much distance do you need to travel from your residence to reach the

railway station?

All the mathematical operations can be carried out using the ratio scale data. In
addition to the statistical analysis mentioned in the interval, the ordinal and the nominal
scale data, one can compute coefficient of variation, geometric mean and harmonic
mean using the ratio scale measurement. The basic characteristics, examples and the
statistical techniques applicable under each of the four scales are summarized in
Figure 6.2.

Fig. 6.2 Types of Scale, Characteristics, Examples, Permissible Statistical Techniques

Attitude

An attitude is viewed as an enduring disposition to respond consistently in a given
manner to various aspects of the world, including persons, events and objects. A
company is able to sell its products or services when its customers have a favourable
attitude towards its products/services. In the reverse scenario, the company will not
be able to sustain itself for long. It, therefore, becomes very important to measure the
attitude of the customers towards the company’s products/services. Unfortunately,
attitude cannot be measured directly. There are many variables which the researcher
wishes to investigate as psychological variables and these cannot be directly observed.
For example, we may have a favourable attitude towards a particular brand of toothpaste,
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but this attitude cannot be observed directly. In order to measure an attitude, we make
an inference based on the perceptions the customers have about the product/services.
The attitude is derived from the perceptions. If the consumers have a favourable
perception towards the products/services, the attitude will be favourable. Therefore, the
attitudes are indirectly observed.

Basically, attitude has three components: cognitive, affective and intention (or
action) components.

Cognitive Component: This component represents an individual’s information
and knowledge about an object. This includes awareness of the existence of the object,
beliefs about the characteristics or attributes of the object and judgement about the
relative importance of each of the attributes. In a survey, if the respondents are asked
to name the companies manufacturing plastic products, some respondents may
remember names like  Tupperware, Modicare and Pearl Pet. This is called unaided
recall awareness. More names are likely to be remembered when the investigator
makes a mention of them. This is aided recall. It may be noted that the knowledge
may not be limited only to the awareness. An individual can form beliefs or judgements
about the characteristics or attributes of the plastic products manufacturing companies
through advertisements, word of mouth, peer groups, etc. The examples of such beliefs
could be that the products of Tupperware are of high quality, non-toxic and can be
used in parties; a mutton dish can be cooked in a pressure cooker in less than 30
minutes; the Nano car gives a very high mileage as compared to the other small cars.

Affective Component: The affective component summarizes a person’s overall
feeling or emotions towards the objects. The examples for this component could be:
the food cooked in a pressure cooker is tasty, taste of orange juice is good or the taste
of bitter gourd is very bad. If there are a number of alternatives to choose from, liking
is expressed in terms of preference for one alternative over the other. Among the
various soft drinks like Pepsi, Coke, Limca and Sprite, the respondents might have to
indicate the most preferred soft drinks, the second preferred one and so on. This is an
example of the affective component. The other example could be that the plastic
products produced by Pearl Pet are cheaper than Tupperware products; however, the
quality of Tupperware products is better than that of Pearl Pet.

Intention or Action Component: This component of an aptitude, also called
the behavioural component, reflects a predisposition to an action by reflecting the
consumer’s buying or purchase intention. It also reflects a person’s expectations of
future behaviour towards an object. How likely a person is to buy a designer carpet
may range from most likely to not at all likely, reflecting the purchase intentions.
However, when one is talking about the purchase intentions, a time horizon has to be
kept in mind as the intentions may undergo a change over time. The intentions
incorporate information regarding the respondent’s willingness to pay for the product.

There is a relationship between attitude and behaviour. If a consumer does not
have a favourable attitude towards the product, he/she will certainly not buy the product.
However, having a favourable attitude does not mean that it would be reflected in the
purchase behaviour. This is because intention to buy a product has to be backed by
the purchasing power of the consumer. Having a favourable attitude towards Mercedes
Benz does not mean that a person is going to purchase it even if he does not have the
ability to buy a product. Therefore, the relationship between the attitude and the
purchase behaviour is a necessary condition for the purchase of the product but it is
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not a sufficient condition. This relationship could hold true at the aggregate level but not
at the individual level.

6.9.2 Classification of Scales: Single Item and Multiple Item Scales

One of the ways of classifications of scales is in terms of the number of items in the
scale. Based upon this, the following classification may be proposed:

Single Item vs. Multiple Item Scale

Single item scale: In the single item scale, there is only one item to measure a given
construct. For example:

Consider the following question:

 How satisfied are you with your current job?

o Very Dissatisfied

o Dissatisfied

o Neutral

o Satisfied

o Very satisfied

The problem with the above question is that there are many aspects to a job,
like pay, work environment, rules and regulations, security of job and communication
with the seniors. The respondent may be satisfied on some of the factors but may not
on others. By asking a question as stated above, it will be difficult to analyse the
problem areas. To overcome this problem, a multiple item scale is proposed.

Multiple Item Scale: In multiple item scale, there are many items that play a
role in forming the underlying construct that the researcher is trying to measure. This
is because each of the item forms some part of the construct (satisfaction) which the
researcher is trying to measure. As an example, some of the following questions may
be asked in a multiple item scale.

 How satisfied are you with the pay you are getting on your current job?

o Very dissatisfied

o Dissatisfied

o Neutral

o Satisfied

o Very satisfied

 How satisfied are you with the rules and regulations of your organization?

o Very dissatisfied

o Dissatisfied

o Neutral

o Satisfied

o Very satisfied

 How satisfied are you with the job security in your current job?

o Very dissatisfied

o Dissatisfied
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o Neutral

o Satisfied

o Very satisfied

Comparative vs. Non-Comparative Scales

The scaling techniques used in research can also be classified into comparative and non-
comparative scales (see Figure 6.3).

Scaling T echniques

Comparative Scales Non-comparative Scales

Itemized Rating ScaleGraphic Rating Scale
(Continuous Rating Scale)

Paired Comparison

Constant Sum

Rank Order

Q-Sort and other
Procedures

Likert

Semantic Differential

Stapel

Fig. 6.3 Types of Scaling Techniques

Comparative Scales

In comparative scales it is assumed that respondents make use of a standard frame of
reference before answering the question Table 6.4. For example:

A question like ‘How do you rate Barista in comparison to Cafe Coffee Day on
quality of beverages?’ is an example of the comparative rating scale. It involves the
direct comparison of stimulus objects. For example, respondents may be asked whether
they prefer Chinese or Indian food. Consider the following set of questions generally
used to compare various attributes of Domino’s Pizza and Pizza Hut.

 Please rate Domino’s in comparison to Pizza Hut on the basis of your
satisfaction level on an 11-point scale, based on the following parameters:
(1 = Extremely poor, 6 = Average, 11 = Extremely good). Circle your
response:
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Table 6.4 Rating on the Basis of Satisfaction Level

a. Variety of menu options 1 2 3 4 5 6 7 8 9 10 11

b. Value for money 1 2 3 4 5 6 7 8 9 10 11

c. Speed of service (delivery time) 1 2 3 4 5 6 7 8 9 10 11

d. Promotional offers 1 2 3 4 5 6 7 8 9 10 11

e. Food quality 1 2 3 4 5 6 7 8 9 10 11

f. Brand name 1 2 3 4 5 6 7 8 9 10 11

g. Quality of service 1 2 3 4 5 6 7 8 9 10 11

h. Convenience in terms of takeaway location 1 2 3 4 5 6 7 8 9 10 11

i. Friendliness of the salesperson on the phone 1 2 3 4 5 6 7 8 9 10 11

j. Quality of packaging 1 2 3 4 5 6 7 8 9 10 11

k. Adaptation of Indian taste 1 2 3 4 5 6 7 8 9 10 11

l. Side orders/appetizers 1 2 3 4 5 6 7 8 9 10 11

Comparative scale data is interpreted generally in a relative kind. The comparative
scale includes paired comparison, rank order, constant sum scale and Q-sort technique
to mention a few.

We will discuss below each of the scale under comparative rating scales in detail
below:

Paired Comparison Scales: Here a respondent is presented with two objects
and is asked to select one according to whatever criterion he or she wants to use. The
resulting data from this scale is ordinal in nature. As an example, suppose a parent
wants to offer one of the four items to a child—chocolate, burger, ice cream and
pizza. The child is offered to choose one out of the two from the six possible pairs,
i.e., chocolate or burger, chocolate or ice cream, chocolate or pizza, burger or ice
cream, burger or pizza and ice cream or pizza. In general, if there are n items, the
number of paired comparison would be (n(n – 1)/2). Paired comparison technique is
useful when the number of items is limited because it requires a direct comparison
and overt choice. In case the number of items to be compared is large (say 10), it
would result in 45 paired comparisons which would further result in fatigue for the
respondents. Further, in reality a respondent does not make the choice from two items
at a time—there are multiple alternatives available to him.

There are many ways of analysing the paired comparison data. The analysis of
paired comparison data would result in an ordinal scale and also in an interval scale
measurement. This will be shown with the help of an example. Let us assume that
there are five brands—A, B, C, D and E—and a paired comparison with two brands
at a time is presented to the respondent with the option to choose one of them. As
there are five brands, it will result in 10 paired comparisons. Suppose this is
administered to a sample of 250 respondents with the results as presented in Table
6.5.
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Table 6.5 Paired Comparison Data

A B C D E

A – 0.60 0.30 0.60 0.35

B 0.40 – 0.28 0.70 0.40

C 0.70 0.72 – 0.65 0.10

D 0.40 0.30 0.35 – 0.42

E 0.65 0.60 0.90 0.58 –

The above table may be interpreted by assuming that the cell entry in the matrix
represents the proportion of respondents who believe that ‘the column brand is preferred
over the row brand’. For example:

In brand A versus brand B comparison it can be said that 60 per cent of the
respondents prefer brand B to brand A. Similarly, 30 per cent of the respondents
prefer brand C to brand A and so on.

To develop the ordinal scale from the given paired comparison data in the above
table, we can convert the entries in the table to 0 – 1 scores. This is to show whether
the column brand dominates the row brand and vice versa. If the proportion is greater
than 0.5 in the above table, a number of ‘1’ is assigned to that cell, which means that
the column brand is preferred over the row brand. Whenever the proportion is less
than 0.5 in above table, a number of ‘0’ is assigned to that cell, which means column
brand does not dominate the row brand. The results are in Table 6.6.

Table 6.6 Conversion of Paired Comparison Data into 0 to 1 Form

A B C D E

A – 1 0 1 0

B 0 – 0 1 0

C 1 1 – 1 0

D 0 0 0 – 0

E 1 1 1 1 –

Total 2 3 1 4 0

To get the ordinal relationship among the brands, we total the columns. Here
the ordinal scale of brands is D > B > A > C > E. This means brand D is the most
preferred brand, followed by B, A, C and E.

In order to obtain the interval scale data from the paired comparison data as
presented above, the entries in the table can be analysed by using a technique called
Thurston’s law of comparative judgement, which converts the ordinal judgements
into the interval data. Here the proportions are assumed as probabilities and using the
assumption of normality, Z-scores can be computed. Z-value has symmetric distribution
with a mean of ‘0’ and variance of ‘1’. If the proportion is less than 0.5, the
corresponding Z-value has a negative sign and for the proportion that is greater than
0.5, the Z-score takes a positive value. The Z-scores for the paired comparison data is
given in Table 6.7.
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Table 6.7 Z-Scores for Paired Comparison Data

A B C D E

A 0 0.255 –0.525 0.255 –0.38

B –0.255 0 –0.58 0.525 –0.255

C 0.525 0.58 0 0.385 –1.28

D –0.255 –0.525 –0.385 0 –0.2

E 0.38 0.255 1.28 0.2 0

Total Distance 0.395 0.565 –0.21 1.365 –2.115

Average Distance 0.079 0.113 –0.042 0.273 –0.423

Brand D B A C E

Interval scale value with
change of origin

0.696 0.536 0.502 0.381 0

The entries in Table 6.7 show the distance between two brands. Assuming that
the scores can be added, the total distance is computed. The average distance is
computed by dividing the total score by the number of brands. This way one obtains
the absolute position of each brand. Now the highest negative values among all the
column is added to each entry corresponding to the average value so that by change of
origin, interval scale values can be obtained. This is shown in the last row and the
values are of interval scale, indicating the difference between brands. Brand D is the
most preferred brand and E is the least preferred brand and the distance between the
two is 0.696. The distance between brand C and E equals 0.381.

Rank Order Scaling: In the rank order scaling, respondents are presented
with several objects simultaneously and asked to order or rank them according to
some criterion. Consider, for example the following question:

 Rank the following soft drinks in order of your preference, the most preferred
soft drink should be ranked one, the second most preferred should be ranked
two and so on (see Table 6.8).

Table 6.8 Soft Drinks with their Rank

Soft Drinks Rank

Coke

Pepsi

Limca

Sprite

Mirinda

Seven Up

Fanta

Like paired comparison, this approach is also comparative in nature. The
problem with this scale is that if a respondent does not like any of the above-mentioned
soft drink and is forced to rank them in the order of his choice, then, the soft drink
which is ranked one should be treated as the least disliked soft drink and similarly, the
other rankings can be interpreted. This scale is very commonly used to measure
preferences for brands as well as attributes. The rank order scaling results in the
ordinal data.
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Constant Sum Rating Scaling: In constant sum rating scale, the respondents
are asked to allocate a total of 100 points between various objects and brands. The
respondent distributes the points to the various objects in the order of his preference.
Consider the following example:

 Allocate a total of 100 points among the various school into which you
would like to admit your child. The more the points you allocate to a school,
more preferred it is considered to be. The points should be allocated in such
a way that the sum total of the points allocated to various schools adds up to
100 (see Table 6.9).

Table 6.9 Schools and Point Allocation

Schools Points

DPS

Modern School

Mother’s International
APEEJAY

DAV Public School

Laxman Public School

Tagore International

TOTAL POINTS 100

Suppose Mother’s International is awarded 30 points, whereas Laxman Public
School is awarded 15 points, one can make a statement that the respondent rates
Mother’s International twice as high as Laxman Public School. This type of data is
not only comparative in nature but could also result in ratio scale measurement. This
type of scale is widely used in allocating weights which the consumer may assign to
the various attributes of a product.

Q-Sort Technique: The Q-sort technique was developed to discriminate among
a large number of objects quickly. This technique makes use of the rank order procedure
in which objects are sorted into different piles based on their similarity with respect to
certain criterion. Suppose there are 100 statements and an individual is asked to pile
them into five groups, in such a way, that the strongly agreed statements could be put
in one pile, agreed statements could be put in another pile, neutral statement form the
third pile, disagreed statements come in the fourth pile and strongly disagreed
statements form the fifth pile, and so on. The data generated in this way would be
ordinal in nature. The distribution of the number of statement in each pile should be
such that the resulting data may follow a normal distribution. The number of piles
need not be restricted to 5. It could be as large as 10 or more as the large number
increases the reliability or precision of the results.

Non-Comparative Scales

In the non-comparative scales, the respondents do not make use of any frame of
reference before answering the questions. The resulting data is generally assumed to
be interval or ratio scale. For example:

The respondent may be asked to evaluate the quality of food in a restaurant on
a five point scale (1 = very poor, 2 = poor and 5 = very good). The non-comparative
scales are divided into two categories, namely, the graphic rating scales and the itemized
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rating scales. The itemized rating scales are further divided into Likert scale, semantic
differential scale and Stapel scale. All these come under the category of the multiple
item scales.

Graphic Rating Scale

This is a continuous scale, also called graphic rating Scale. In the graphic rating scale the
respondent is asked to tick his preference on a graph. Consider for example the following
question:

 Please put a tick mark () on the following line to indicate your preference for
fast food.

Least
Preferred

Most
Preferred

1 7

To measure the preference of an individual towards the fast food one has to
measure the distance from the extreme left to the position where a tick mark has been
put. Higher the distance, higher would be the individual preference for fast food. This
scale suffers from two limitations—one, if a respondent has put a tick mark at a
particular position and after ten minutes, he or she is given another form to put a tick
mark, it will virtually be impossible to put a tick at the same position as was done
earlier. Does it mean that the respondent’s preference for fast food has undergone a
change in10 minutes? The basic assumption in this scale is that the respondents can
distinguish the fine shade in differences between the preference/attitude which need
not be the case. Further, the coding, editing and tabulation of data generated through
such a procedure is a very tedious task and researchers would try to avoid using it.
Another version of graphic scale could be the following:

 Please put a tick mark () on the following line to indicate your preference
for fast food.

Least
Preferred

Most
Preferred

1 72 3 4 5 6

This is a slightly better version than the one discussed earlier. It will overcome
the limitation of the scale to some extent. For example, if a respondent had earlier
ticked between 5 and 6, it is likely that he would remember the same and the second
time, he would tick very close to where he did earlier. This means that the difference
in the two responses could be negligible.

Another way of presenting the graphic rating scale is through smiling face
scale. The following example would illustrate the same.

 Please indicate how much do you like fast food by pointing to the face that
best shows your attitude and taste. If you do not prefer it at all, you would
point to face one. In case you prefer it the most, you would point to
face seven.

1 2 3 4 5 6 7
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Itemized Rating Scale

In the itemized rating scale, the respondents are provided with a scale that has a number
of brief descriptions associated with each of the response categories. The response
categories are ordered in terms of the scale position and the respondents are supposed
to select the specified category that describes in the best possible way an object is rated.
Itemized rating scales are widely used in survey research. There are certain issues that
should be kept in mind while designing the itemized rating scale. These issues are:

Number of Categories to be Used: There is no hard and fast rule as to how
many categories should be used in an itemized rating scale. However, it is a practice
to use five or six categories. Some researches are of the opinion that more than five
categories should be used in situations where small changes in attitudes are to be
measured. There are others that argue that the respondents would find it difficult to
distinguish between more than five categories. It is, however, a fact that the additional
categories need not increase the precision with the attitude being measured. It is
generally seen that researchers use five-category scales and in special cases, may
increase or decrease the number of categories.

Odd or Even Number of Categories: It has been a matter of debate among
the researchers as to whether odd or even number of categories are to be used in
survey research. By using even number of categories the scale would not have a
neutral category and the respondent will be forced to choose either the positive or the
negative side of the attitude. If odd numbers of categories are used, the respondent
has the freedom to be neutral if he wants to be so. The Likert scale (to be discussed
later) is a balanced rating scale with an odd number of categories and a neutral point.
It is generally seen that if a respondent is not aware of the subject matter being measured
by the scale, he would prefer to be neutral. However, if we have selected our unit of
analysis to be one who is knowledgeable about the study being conducted and if he
prefers to be neutral, we should not debar him from this opportunity.

Balanced versus Unbalanced Scales: A balanced scale is the one which has
equal number of favourable and unfavourable categories. Examples of balanced and
unbalanced scale are given below. The following is the example of a balanced scale:

 How important is price to you in buying a new car?

o Very important

o Relatively important

o Neither important nor unimportant

o Relatively unimportant

o Very unimportant

In this question, there are five response categories, two of which emphasize the
importance of price and two others that do not show its importance. The middle
category is neutral.

The following is the example of the unbalanced scale.

 How important is price to you in buying a new car?

o More important than any other factor

o Extremely important

o Important

o Somewhat important
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o Unimportant

In this question there are four response categories that are skewed towards the
importance given to the price, whereas one category is for the unimportant side. Therefore,
this question is an unbalanced question. In the unbalanced scale, the numbers of favourable
and unfavourable categories are not the same. One could use an unbalanced scale
depending upon the nature of attitude distribution to be measured. If the distribution is
dominantly favourable, an unbalanced scale with more favourable categories than
unfavourable categories should be appropriate. If an unbalanced scale is used, the nature
and degree of the unbalance in the scale should be taken into account during the data
analysis.

Nature and Degree of Verbal Description: Many researchers believe that
each category must have a verbal, numerical or pictorial description. Verbal description
should be clearly and precisely worded so that the respondents are able to differentiate
between them. Further, the researcher must decide whether to label every scale
category, some scale categories, or only extreme scale categories. It is argued that a
clearly defined response category increases the reliability of the measurement.

Forced versus Non-Forced Scales: An important issue concerning the
construction of an itemized rating scale is the use of a forced scale versus non-forced
scale. In the forced scale, the respondent is forced to take a stand, whereas in the non-
forced scale, the respondent can be neutral if he/she so desires. The argument for a
forced scale is that those who are reluctant to reveal their attitude are encouraged to
do so with the forced scale. Paired comparison scale, rank order scale and constant
sum rating scales are examples of forced scales.

Physical Form: There are many options that are available for the presentation
of the scales. It could be presented vertically or horizontally. The categories could be
expressed in boxes, discrete lines or as units on a continuum. They may or may not
have numbers assigned to them. The numerical values, if used, may be positive,
negative or both.

Suppose we want to measure the perception about Jet Airways using a multi-
item scale. One of the questions is about the behaviour of the crew members. Given
below is a set of scale configurations that may be used to measure their behaviour.
The following are some of the examples where various forms of presenting the scales
are shown:

The behaviour of the crew members of Jet Airways is:

1. Very bad _____ _____ _____ _____ _____ Very good
2. Very bad 1 2 3 4 5 Very good

3. Very bad

Neither bad nor good

Very good

4. Very bad Bad Neither bad nor good Good Very good
5. –2 –1 0 1 2

Very bad Neither bad nor good Very good

Below we will describe some of the itemized rating scales which are very
commonly used in survey research.

Likert Scale: This is a multiple item agree–disagree five-point scale. The
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respondents are given a certain number of items (statements) on which they are asked
to express their degree of agreement/disagreement. This is also called a summated
scale because the scores on individual items can be added together to produce a total
score for the respondent. An assumption of the Likert scale is that each of the items
(statements) measures some aspect of a single common factor, otherwise the scores
on the items cannot legitimately be summed up. In a typical research study, there are
generally 25 to 30 items on a Likert scale.

To construct a Likert scale to measure a particular construct, a large number of
statements pertaining to the construct are listed. These statements could range from
80 to 120. The identification of the statements is done through exploratory research
which is carried out by conducting a focus group, unstructured interviews with
knowledgeable people, literature survey, analysis of case studies, and so on. Suppose we
want to assess the image of a company. As a first step, an exploratory research may be
conducted by having an informal interview with the customers, and employees of the
company. The general public may also be contacted. A survey of the literature on the
subject may also give a set of information that could be useful for constructing the
statements. Suppose the number of statements to measure the constructs is 100 in
number. Now samples of representative respondents are asked to state their degree of
agreement/disagreement on those statements. Table 6.10 gives a few statements to
assess the image of the company.

Table 6.10 Likert Scale Statements to Measure the Image of the Company

No. Statement Strongly
disagree

Disagree Neither
agree nor
disagree

Agree Strongly
agree

1. The company makes
quality products



2. It is a leader in technology 

3. It doesn’t care about the
general public.



4. The company leads in
R&D to improve products



5. The company is not a good
paymaster.



6. The products of the
company go through
stringent quality tests.



7. The company has not done
anything to curb pollution.



8. It does not care about the
community near its plant.



9. The company’s stocks are
good to buy or own.



10. The company does not
have good labour relations.



It may be noted that only anchor labels and no numerical values are assigned to
the response categories. Once the scale is administered, numerical values are assigned
to the response categories. The scale contains statements’ some of which are favourable
to the construct we are trying to measure and some are unfavourable to it.
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For example, out of the ten statements given, statements numbering 1, 2, 4, 6 and
9 in Table 6.10 are favourable statements, whereas the remaining are unfavourable
statements. The reason for having a mixture of favourable and unfavourable statements
in a Likert scale is that the responses by the respondent should not become monotonous
while answering the questions. Generally, in a Likert scale, there is an approximately
equal number of favourable and unfavourable statements. Once the scale is
administered, numerical values are assigned to the responses. The rule is that a ‘strongly
agree’ response for a favourable statement should get the same numerical value as
the ‘strongly disagree’ response of the unfavourable statement. Suppose for a
favourable statement the numbering is done as Strongly disagree = 1, Disagree = 2,
Neither agree nor disagree = 3, Agree = 4 and Strongly agree = 5. Accordingly, an
unfavourable statement would get the numerical values as Strongly disagree = 5,
Disagree = 4, Neither agree nor disagree = 3, Agree = 2 and Strong agree = 1. In
order to measure the image that the respondent has about the company, the scores are
added.

For example, if a respondent has ticked () statements numbering from one to
ten as shown in Table 6.10, his total score would be 3 + 5 + 4 + 4 + 5 + 4 + 4 + 5 + 4
+ 4 = 42 out of 50. Now if there are 100 respondents and 100 statements, the score on
the image of the company can be worked out for each respondent by adding his/her
scores on the 100 statements. The minimum score for each respondent will be 100,
whereas the maximum score would be 500.

As mentioned earlier, a typical Likert scale comprises about 25–30 statements.
In order to select 25 statements from the 100 statements, we need to discard some of
them. The rule behind discarding the statements is that those items that are non-
discriminating should be removed. The procedure for choosing 25 (say number of
statements) is shown.

As mentioned earlier, the score for each of the respondents on each of the
statements can be used to measure his/her total score about the image of the company.
The data may look as given in Table 6.11.

Table 6.11 Total Score and Individual Score of Each Respondent on Various Statements

Scores of Statements

Resp. No. 1 2 3 ........... i ........... j ........... 100

1 - - - ........... 5 ........... 4 ........... -

2 - - - ........... 4 ........... 2 ........... -

3 - - - ........... - ........... - ........... -

- - - - ........... - ........... - ........... -

- - - - ........... - ........... - ........... -

- - - - ........... - ........... - ........... -

- - - - ........... - ........... - ........... -

- - - - ........... - ........... - ........... -

- - - - ........... - ........... - ........... -

100 - - - ........... - ........... - ........... -

Table 6.12 shows that the total score for respondent no. 1 is 410, whereas for
respondent no. 2 it is 209. This means that respondent no. 1 has a more favourable
image for the company as compared to respondent no. 2. Now, in order to select 25
statements, let us consider statements numbering i and j. We note that the statement
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no. j is more discriminating as compared to statement no. i. This is because the score on
statement j is very highly correlated with the total score as compared to the scores on
statement i. Therefore, if we have to choose between i and j, we will choose statement
no. j. From this we can conclude that only those statements will be selected which
have a very high correlation with the total score. Therefore, the 100 correlations are to
be arranged in the ascending order of magnitudes corresponding to each statement
and only top 25 statements having a high correlation with the total score need to be
selected.

Table 6.12 Total Score and Individual Score of Each Respondent on Various Statements

Scores of Statements

Resp. No. 1 2 3 ........... i ........... j ........... 100 Total Score
1 - - - ........... 5 ........... 4 ........... - 410
2 - - - ........... 4 ........... 2 ........... - 209
3 - - - ........... - ........... - ........... - -
- - - - ........... - ........... - ........... - -
- - - - ........... - ........... - ........... - -
- - - - ........... - ........... - ........... - -
- - - - ........... - ........... - ........... - -
- - - - ........... - ........... - ........... - -
- - - - ........... - ........... - ........... - -

100 - - - ........... - ........... - ........... - -

Another method of selecting the number of statements from a relatively large
number of them is through the use of factor analysis. This aspect will be covered at
the appropriate stage in the chapter on factor analysis.

Semantic Differential Scale: This scale is widely used to compare the images
of competing brands, companies or services. Here the respondent is required to rate
each attitude or object on a number of five-or seven-point rating scales. This scale is
bounded at each end by bipolar adjectives or phrases. The difference between Likert
and Semantic differential scale is that in Likert scale, a number of statements (items)
are presented to the respondents to express their degree of agreement/disagreement.
However, in the semantic differential scale, bipolar adjectives or phrases are used. As
in the case of Likert scale, the information on the phrases and adjectives is obtained
through exploratory research. At times there may be a favourable or unfavourable
descriptor (adjectives) on the right-hand side and on certain occasions these may be
presented on the left-hand side. This rotation becomes necessary to avoid the halo
effect. This is because the location of previous judgments on the scale may influence
the subsequent judgements because of the carelessness of the respondents. The mid
point of a bipolar scale is a neutral point. In the Likert scale, ten statements were used
where respondents were asked to express their degree of agreement/disagreement
regarding the image of the company. Taking the same example further, the semantic
differential scale corresponding to those ten statements in Likert scale is shown below
where the bipolar adjectives/phrases are separated by seven points. These points can
be numbered as 1, 2, 3, ..., 7 or +3, +2, +1, 0, –1, ..., –3 – for a favourable descriptor
positioned on the left hand side. For an unfavourable descriptor the numberings would
be reversed. A typical semantic differential scale where bipolar adjectives/phrases
are positioned at the two extreme ends is given in Table 6.13.
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Table 6.13 Select Bipolar Adjectives/Phrases of Semantic Differential Scale

1 Makes quality products  Does not make quality products

2 Leader in technology  Backward in technology

3 Does not care about general
public

 Cares about general public

4 Leads in R & D  Lagging behind in R&D

5 Not a good paymaster  A good paymaster

6 Products go through
stringent quality test

 Products don’t go through quality test

7 Does nothing to curb
pollution

 Does a remarkable job in curbing
pollution

8 Does not care about
community near plants

 Cares about community near plants

9 Company stocks good to
buy

 Not advisable to invest in company
stock

10 Does not have good labour
relations

 Has good labour relations

Once the scale is constructed and administered to the representative respondents,
the mean score for each of the descriptor is calculated. The scale is administered
under the assumption that the numerical values assigned to the response categories
are of interval scale in nature. This is generally the practice adopted by many
researchers. However, if the response categories are treated as ordinal scale, instead
of computing the arithmetic mean, median may be computed. In this example, we are
treating the responses as the interval scale and hence the mean is computed. Once the
mean for all the bipolar adjectives/phrases is computed we put the result in the form
of a pictorial profile so as to make the comparison easy. At this time, all the favourable
descriptors are kept on one side and all the unfavourable descriptors are positioned at
the other. In our example, we have positioned all the favourable descriptors for the
two companies whose image we want to compare on the left hand side. This is shown
in Table 6.14.

Table 6.14 Pictorial Profile Based on Semantic Differential Ratings
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In Table 6.14 the notation used is as follows:

________________ Company A     _ _ _ _ _ _ _ _ _ _ Company B

As per the results presented in the pictorial profile, Company A is better than
Company B in the sense that it makes quality products, leads in R&D, its products go
through stringent quality tests, its stocks are good to buy and it has good labour
relations. Company B is ahead of Company A as it cares about general public and is
a good paymaster. Company A is a better than Company B as it is leads in technology
whereas Company B is better than Company A as it has done a remarkable job in
curbing pollution. However, these differences are not statistically significant.

Stapel Scale: The Stapel scale is used to measure the direction and intensity of
an attitude. At times it, may be difficult to use semantic differential scales because of
the problem in creating bipolar adjectives. The Stapel scale overcomes this problem
by using only single adjectives. This scale generally has 10 categories involving
numbering –5 to +5 without a neutral point and is usually presented in a vertical form.
The job of the respondent is to indicate how accurately or inaccurately each term
describes the object by selecting an appropriate numerical response category. If a
positive higher number is selected by the respondent, it means the respondent is able
to describe it more favourably. Suppose a restaurant is to be evaluated on quality of
food and quality of service, then the Stapel scale would be presented as shown below:

RESTAURANT
+5 5
+4 4
+3 3
+2* 2
+1 1

Quality of Food Quality of Service
–1 1
–2 2
–3 3
–4 4
–5 5*

In the above scale, the respondents are asked to evaluate how accurately each
word or phrase describes the restaurant in question. They will choose a value of +5 if
the restaurant very accurately describes the attribute and –5 if it does not describe at
all correctly the word in question. Suppose a respondent has chosen his options as
indicated by *. This shows that the respondent slightly prefers the quality of food and
is of the opinion that the quality of service is totally useless.

6.9.3 Measurement Error

This occurs when the observed measurement on a construct or concept deviates from
its true values. The following is a list of the sources of measurement errors:

 There are factors like mood, fatigue and health of the respondent which may
influence the observed response while the instrument is being administered.

 The variations in the environment in which measurements are taken may also
result in a departure from the true value.

 There are situations when a respondent may not understand the question being
asked and the interviewer may have to rephrase the same. While rephrasing
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the question the interviewer’s bias may get into the responses. Also how the
questionnaire is administered (telephone survey, personal interview with
questionnaire or mail survey) will have its own impact on the responses.

 At times, some of the questions in the questionnaire may be ambiguous and some
may be very difficult for the respondents to understand. Both of them can cause
deviation from the correct response, thereby giving rise to measurement error.

 At times, the errors may be committed at the time of coding, entering of data
from questionnaire to the spreadsheet on the computer and at the tabulation
stage.

The observed measurement in any research need not be equal to the true
measurement. The observed measurement can be written as

O = T + S + R

Where, O = Observed measurement

T = True score

S = Systematic error

R = Random error

It may be noted that the total error consists of two components—systematic
error and random error. Systematic error causes a constant bias in the measurement.
Suppose there is a weighing scale that weighs 50 gm less for every one kg of product
being weighed. The error would consistently remain the same irrespective of the kind
of product and the time at which product is weighed. Random error on the other hand
involves influences that bias the measurements but are not systematic. Suppose we
use different weighing scales to weigh one kg of a product and if systematic error is
assumed to be absent, we may find that recorded weights may fall within a range
around the true value of the weight, thereby causing random error.

Criteria for Good Measurement

There are three criteria for evaluating measurements: reliability, validity and sensitivity.

Reliability

Reliability is concerned with consistency, accuracy and predictability of the scale. It
refers to the extent to which a measurement process is free from random errors. The
reliability of a scale can be measured using the following methods:

Test–Retest Reliability: In this method, repeated measurements of the same
person or group using the same scale under similar conditions are taken. A very high
correlation between the two scores indicates that the scale is reliable. However, the
following issues should be kept in mind before arriving at such a conclusion.

 What should be the appropriate time difference between the two observations
is a question which requires attention. If the time difference between two
consecutive observations is very small (say two or three weeks) it is very
likely that the respondents would remember the previous answer and may
give the same answer when the instrument is administered the second time.
This will make the instrument reliable, which may not actually be the case.
However, if the difference between the two observations is very large (say
more than a year) it is quite likely that the respondent’s answers to the
various questions of the instrument might have actually undergone a change,
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resulting in poor reliability of the scale. Therefore, the researcher has to be
very careful in deciding upon the time difference between the two observations.
Generally, it is thought that a time difference of about five to six months is an
ideal period.

 Another problem in this test is that the first measurement may change the
response of the subject to the second measurement.

 The situational factors working on two different time periods may not be
the same, which may result in different measurement in the two periods.

 The second reading on the same instrument from the same subject may
produce boredom, anger or attempt to remember the answers given in an
initial measurement.

 A favourable response with a brand during the period between the two tests
might cause a shift in the individual rating by the subject.

Split-Half Reliability Method: This method is used in the case of multiple
item scales. Here the number of items is randomly divided into two parts and a
correlation coefficient between the two is obtained. A high correlation indicates that
the internal consistency of the construct leads to greater reliability. Another measure
which is used to test the internal consistency of a multiple item scale is the coefficient
alpha () commonly known as cronbach alpha. The cronbach alpha computes the
average of all possible split-half reliabilities for a multiple item scale. This coefficient
demonstrates whether the average score of all split-half of reliabilities converge to a
certain point or not.

The coefficient alpha does not address validity. However, many researchers
use this as a sole indicator of validity. The alpha coefficient can take values between
0 and 1. The following values of alpha with their interpretation are shown in Table
6.15.

Table 6.15 Values of Alpha with their Interpretations

 = means There is no consistency between the various items of a multiple
item scale

 = 1 means There is complete consistency between various items of a
multiple item scale

0.80  a  0.95 implies There is very good reliability between the various items of a
multiple item scale

0.70  a  0.80 implies There is good reliability between the various items of a multiple
item scale

0.60  a  0.70 implies There is fair reliability between the various items of a multiple
item scale

 < 0.60 means There is poor reliability between the various items of a multiple
item scale

Validity

The validity of a scale refers to the question whether we are measuring what we want
to measure. Validity of the scale refers to the extent to which the measurement process
is free from both systematic and random errors. The validity of a scale is a more
serious a issue than reliability. There are different ways to measure validity
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Content Validity: This is also called face validity. It involves subjective judgement
by an expert for assessing the appropriateness of the construct. For example, to measure
the perception of a customer towards Kingfisher Airlines, a multiple item scale is
developed. A set of 15 items is proposed. These items when combined in an index
measure the perception of Kingfisher Airlines. In order to judge the content validity of
these 15 items, a set of experts may be requested to examine the representativeness of
the 15 items. The items covered may be lacking in the content validity if we have
omitted behaviour of the crew, food quality, and food quantity, etc., from the list. In fact,
conducting the exploratory research to exhaust the list of items measuring perception of
the airline would be of immense help in such a case.

Concurrent Validity: It is used to measure the validity of the new measuring
techniques by correlating them with the established techniques. It involves computing
the correlation coefficient of two measures of the same phenomena (for example,
perception of an airline and image of a company) which are administered at the same
time. We prepare a 15 item scale to measure the perception of Kingfisher Airline,
which is assumed to be a valid one. Suppose a researcher proposes an alternative and
shorter technique. The concurrent validity of the new technique would be established
if there is a high correlation between the two techniques when administered at the
same time under similar or identical conditions.

Predictive Validity: This involves the ability of a measured phenomena at one
point of time to predict another phenomenon at a future point of time. If the correlation
coefficient between the two is high, the initial measure is said to have a high predictive
ability. As an example, consider the use of the common admission test (CAT) to
shortlist candidates for admission to the MBA programme in a business school. The
CAT scores are supposed to predict the candidate’s aptitude for studies towards
business education.

Sensitivity

The sensitivity of a scale is an important measurement concept, particularly when
changes in attitudes are under investigation. Sensitivity refers to an instrument’s ability
to accurately measure the variability in a concept. A dichotomous response category
such as agree or disagree does not allow the recording of any attitude changes. A
more sensitive measure with numerous categories on the scale may be required. For
example, adding strongly agree, agree, neither agree nor disagree, disagree and strongly
disagree categories will increase the sensitivity of the scale.

The sensitivity of scale based on a single question or a single item can be
increased by adding questions or items. In other words, because composite measures
allow for a greater range of possible scores, they are more sensitive than a single-item
scale. Therefore, the sensitivity of the scale is generally increased by adding more
response points or by adding scale items.

6.10 SUMMARY

 Lots of information is available in different resources; hence to find the required
information it is extremely important to select the resources which will provide
relevant and significant information. The information can be obtained from
more than one resource for any research topic.

Check Your Progress

8. What is attitude?

9. What is content
validity?

10. What is a
questionnaire?

11. What are ranking
scale questions?

12. What does the term
‘measurement
mean’?

13. What does
sensitivity refer to?

14. When do
manufacturers
conduct a survey of
the market?

15. What is ‘sensitivity
of a scale’?
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 Population refers to any group of people or objects that form the subject of study
in a particular survey and are similar in one or more ways.

 An element comprises a single member of the population. Out of the 350
mechanical engineers mentioned above, each mechanical engineer would form
an element of the population.

 Sampling is a process of selecting an adequate number of elements from the
population so that the study of the sample will not only help in understanding
the characteristics of the population but will also enables us to generalize the
results.

 The study of a sample instead of complete enumeration may, at times, produce
more reliable results. This is because by studying a sample, fatigue is reduced
and fewer errors occur while collecting the data, especially when a large number
of elements are involved.

 Systematic sampling takes care of the limitation of the simple random sampling
that the sample may not be a representative one. In this design, the entire
population is arranged in a particular order. The order could be the calendar
dates or the elements of a population arranged in an ascending or a descending
order of the magnitude which may be assumed as random.

 The use of systematic sampling is quite common as it is easy and cheap to
select a systematic sample. In systematic sampling one does not have to jump
back and forth all over the sampling frame wherever random number leads,
and neither does one have to check for duplication of elements as compared to
simple random sampling.

 In the cluster sampling, the entire population is divided into various clusters in
such a way that the elements within the clusters are heterogeneous. However,
there is homogeneity between the clusters. This design, therefore, is just the
opposite of the stratified sampling design, where there was homogeneity within
the strata and heterogeneity between the strata.

 Convenience sampling is used to obtain information quickly and inexpensively.
The only criterion for selecting sampling units in this scheme is the convenience
of the researcher or the investigator.

 The size of a sample depends upon the basic characteristics of the population,
the type of information required from the survey and the cost involved. Therefore,
a sample may vary in size for several reasons.

 Primary data is the information collected during the course of an experiment in
experimental research.

 Observation methods can be categorized into different types depending on
various factors, such as style for recording observed information, data needed
for observation and activity of the observer.

 An interview is a method of collecting data that involves presentation of oral
and verbal stimuli and the reply is in oral and verbal responses.

 A personal interview involves two persons, i.e., the interviewer and the
interviewee; the interviewer is the person who questions the interviewee.

 A questionnaire is an important and most commonly used method of data
collection; it is mostly used in case of large-scale enquiries.
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 A schedule is a questionnaire containing a set of questions that are required to be
answered to collect data about a particular item.

 Depth interview is designed to determine the underlying reason and desire of the
consumer.

 The sources of unpublished data include diaries, letters, unpublished biographies
and autobiographies.

 Case study method is a technique by which individual factor, whether it is an
individual or just an episode in the life of an individual or a group, is analysed
in its relationship to any other in the group.

 Attitude is usually described as a mental state that is used by individuals to
structure the way they perceive the environment around them and guides the
way they respond to their environment.

 A reliable instrument need not be valid, but a valid instrument is reliable.

 A questionnaire is a document that contains a set of questions printed or typed
in a proper sequence.

 Scaling is an extension of measurement; it involves creating a continuum on
which measurements on objects are located.

 Researchers undertake surveys in order to determine the opinion of the public
regarding products, candidates and other topics.

6.11 KEY TERMS

 Population: Any group of people or objects that form the subject of study in a
particular survey and are similar in one or more ways

 Element: An element comprises a single member of the population

 Depth interview: These interviews are designed to determine the underlying
reason and desire of the consumer

 Content analysis: This is a data collection technique that involves analysis of
documentary materials, such as books, magazines, newspapers and the contents
of all the verbal materials

 Sociometry: It is the technique that describes social relationships among
individuals in a group

 Ratio scale: This is the highest level of measurement and takes care of the
limitations of the interval scale measurement, where the ratio of the
measurements on the scale does not have a meaningful interpretation

 Likert scale: This is a multiple item agree–disagree five-point scale

6.12 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Some significant points for collecting relevant reference material are choosing
and developing a research topic, finding books, articles and other materials,
evaluating resources and citing sources.

2. In the cluster sampling, the entire population is divided into various clusters in
such a way that the elements within the clusters are heterogeneous. However,
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there is homogeneity between the clusters. This design, therefore, is just the
opposite of the stratified sampling design, where there was homogeneity within
the strata and heterogeneity between the strata.

3. Primary data is the information collected during the course of an experiment in
experimental research.

4. There are several methods of collecting primary data. Some of these are
observation, interviews, questionnaires, schedules and surveys.

5. A survey is a scientific process of acquiring data and opinion from the public.
Researchers undertake surveys in order to determine the opinion of the public
regarding products, candidates and other topics.

6. Secondary data is the data which has already been collected and examined
earlier by other investigators.

7. Case study method is the most common method of collecting secondary data.

8. Attitude is a mental state that is used by individuals to structure the way they
perceive the environment around them and guides the way they respond to
their environment.

9. Content validity of a measuring instrument is the extent to which it provides
adequate coverage of the topic under study.

10. A questionnaire is a document that contains a set of questions printed or typed
in a proper sequence.

11. Ranking scale questions allow the researcher to arrange the list of items in the
order of their importance and preference.

12. The term ‘measurement’ means assigning numbers or some other symbols to
the characteristics of certain objects.

13. Sensitivity refers to an instrument’s ability to accurately measure the variability
in a concept.

14. A manufacturer makes a survey of the potential market before introducing a
new product.

15. The sensitivity of a scale is an important measurement concept, particularly
when changes in attitudes are under investigation. Sensitivity refers to an
instrument’s ability to accurately measure the variability in a concept.

6.13 QUESTIONS AND EXERCISES

Short-Answer Questions

1. What are the characteristics of good and relevant information?

2. Write down the methods of collecting primary data.

3. What is the most common method of interview?

4. Name the most commonly used method of data collection.

5. What is the most common method of collecting secondary data?

6. What is questionnaire design?

7. Give examples of nominal scale.

8. What is meant by the validity of a scale?
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Long-Answer Questions

1. Describe the ways for collecting relevant reference material

2. What do you understand by primary data? Describe the methods of collecting
primary data.

3. Explain the methods and instruments of collecting secondary data.

4. What is attitude measurement scale? Discuss its types.

5. Describe the concept of questionnaire design.

6. Explain the process of conducting a survey.

7. Differentiate between content and concurrent validity of scale.

6.14 FURTHER READING

Thorpe, James. 1963. The Aims and Methods of Scholarship in Modern Languages
and Literature. United States: Modern Language Association of America.

Campbell, William G. 1969.Form and Style in Thesis Writing. Massachusetts: Houghton
Mifflin.

Ballou, Stephen V. 1970. A Model for Theses and Research Papers. Massachusetts:
Houghton Mifflin.

Hillway, Tyrus. 1964. Introduction to Research. Massachusetts: Houghton Mifflin.

Good, Carter Victor. 2012. Introduction to Educational Research: Methodology of
Design in the Behavioral and Social Sciences. USA: Literary Licensing LLC.

Good, Carter Victor, Arvil Sylvester Barr and Douglas Edgar Scates. 1935.
The Methodology of Educational Research. United States: Edwards Brothers
Malloy.

Robson, C. 1993. Real World Research: A Resource for Social Scientists and
Practitioner-Researchers. New Jersey: Wiley-Blackwell.



Self-Instructional
Material 247

Use of Statistics

NOTES

UNIT 7 USE OF STATISTICS

Structure
7.0 Introduction
7.1 Unit Objectives
7.2 Tabulation and Analysis of Data

7.2.1 Descriptive Analysis
7.3 Statistical Software Package

7.3.1 MS Excel: 7.3.2 Minitab 7.3.3 System for StatisticalAnalysis (SAS)
7.3.4 SPSS or  Statistical Package for the Social Sciences

7.4 ANOVA: One Way and Two Way
7.4.1 Completely Randomized Design in a One-Way ANOVA
7.4.2 Randomized Block Design in Two-Way ANOVA

7.5 Parametric and Non-Parametric Tests
7.5.1 Advantages and Disadvantages of Non-Parametric Tests
7.5.2 Chi-Square Tests

7.6 Multiple Regression
7.7 Factor Analysis

7.7.1 Uses of Factor Analysis; 7.7.2 Conditions for a Factor Analysis Exercise
7.7.3 Steps in a FactorAnalysis Exercise; 7.7.4 Illustration of FactorAnalysis Exercise
7.7.5 Establishing the Strength of the Factor Analysis Solution
7.7.6 The Factor Score Coefficient Matrix
7.7.7 Factor Loadings and Computation of Eigenvalues
7.7.8 Total Variance Accounted by the Extracted Factors
7.7.9 Communality: Explanation of the Original Variables Variance

7.7.10 Establishing the Statistical Independence of Extracted Factors
7.7.11 Rotation of Factors; 7.7.12 Labelling or Naming the Factors
7.7.13 Applications of Factor Analysis in Other Multivariate Techniques

7.8 Discriminant Analysis
7.8.1 Objectives and Uses of Discriminant Analysis
7.8.2 Discriminant Analysis Model; 7.8.3 Illustration of Discriminant Analysis
7.8.4 Descriptive Statistics; 7.8.5 Tests for Differences in Group Means
7.8.6 Assessing ClassificationAccuracy; 7.8.7 Correlation Matrix
7.8.8 Unstandardized Discriminant Function
7.8.9 Classification of Cases using the Discriminant Function

7.8.10 Significance of Discriminant Function Model
7.8.11 Standardized Discriminant Coefficient
7.8.12 Out-Of-Sample Performance

7.9 Cluster Analysis
7.9.1 Differentiating Cluster Analysis; 7.9.2 Usage of Cluster Analysis

7.10 Summary
7.11 Key Terms
7.12 Answers to ‘Check Your Progress’
7.13 Questions and Exercises
7.14 Further Reading

7.0 INTRODUCTION

In this unit, you will learn about the use of statistics. When data is transformed to extract
useful information, it is known as analysis of data. The process of analysis facilitates the
discovery of some useful conclusions. Finding conclusions from the analysed data is
known as interpretation of data. However, if the analysis is done, in the case of
experimental data or survey, then the value of the unknown parameters of the population
and hypothesis testing is estimated. Analysis of data can be either descriptive or inferential.
Inferential analysis is also known as statistical analysis. The descriptive analysis is used
to describe the basic features of the data in a study, such as persons, work groups and
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organizations. The inferential analysis is used to make inferences from the data, which
means that we are trying to understand some process and make some possible predictions
based on this understanding. You will learn the processes of tabulation and analysis of
data.

The unit also discusses the uses of statistical software packages. You will also
learn about the parametric and non-parametric tests, ANOVA, one way and two way,
factor analysis and cluster analysis.

7.1 UNIT OBJECTIVES

After going through this unit, you will be able to:
 Discuss the processes of tabulation and analysis of data
 Interpret the uses of statistical software packages
 Analyse parametric and non-parametric tests
 Evaluate the one-way and two-way ANOVA
 Explain the basic concept of multiple regressions
 Describe the significance of factor, discriminant and cluster analysis

7.2 TABULATION AND ANALYSIS OF DATA

Once the raw data is collected from both primary and secondary sources, the next step is
to analyse the same so as to draw logical inferences from them. The data collected in a
survey could be voluminous in nature, depending upon the size of the sample. In a typical
research study there may be a large number of variables that the researcher needs to
analyse. The analysis could be univariate, bivariate and multivariate in nature. In the
univariate analysis, one variable is analysed at a time. In the bivariate analysis, two variables
are analysed together and examined for any possible association between them. In the
multivariate analysis, the concern is to analyse more than two variables at a time.

The type of statistical techniques used for analysing univariate and bivariate data
depends upon the level of measurements of the questions pertaining to those variables.

7.2.1 Descriptive Analysis

Descriptive analysis refers to transformation of raw data into a form that will facilitate
easy understanding and interpretation. Descriptive analysis deals with summary measures
relating to the sample data. The common ways of summarizing data are by calculating
average, range, standard deviation, frequency and percentage distribution. The first thing
to do when data analysis is taken up is to describe the sample. Below is a set of typical
questions that are required to be answered under descriptive statistics:

 What is the average income of the sample?

 What is the average age of the sample?

 What is the standard deviation of ages in the sample?

 What is the standard deviation of incomes in the sample?

 What percentage of sample respondents are married?

 What is the median age of the sample respondents?

 Which income group has the highest number of user of product in question in the
sample?
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Types of Descriptive Analysis

The type of descriptive analysis to be carried out depends on the measurement of variables
into four forms—nominal, ordinal, interval and ratio. Table 7.1 presents the type of
descriptive analysis which is applicable under each form of measurement.

Table 7.1 Descriptive Analysis for Various Levels of Measurement

Type of Measurement Type of Descriptive Analysis

Nominal Frequency table, Proportion percentages, Mode

Ordinal Median, Quartiles, Percentiles, Rank order correlation

Interval Arithmetic mean, Correlation coefficient

Ratio Index numbers, Geometric mean, Harmonic mean

It is assumed that readers are acquainted with the methods of descriptive analysis
as the material could be found in any elementary text on descriptive statistics. Here only
a brief review of some of the methods is mentioned.

Inferential Analysis

After descriptive analysis has been carried out, the tools of inferential statistics are
applied. Under inferential statistics, inferences are drawn on population parameters based
on sample results. The researcher tries to generalize the results to the population based
on sample results. The analysis is based on probability theory and a necessary condition
for carrying out inferential analysis is that the sample should be drawn at random. The
following is an illustrative list of questions covered under inferential statistics.

 Is the average age of the population significantly different from 35?

 Is the average income of population significantly greater than ̀  25,000 per month?

 Is the job satisfaction of unskilled workers significantly related with their pay
packet?

 Do the users and non-users of a brand vary significantly with respect to age?

 Is the growth in the sales of the company statistically significant?

 Does the advertisement expenditure influences sale significantly?

 Are consumption expenditure and disposable income of households significantly
correlated?

 Is the proportion of satisfied workers significantly more for skilled workers than
for unskilled works?

 Do urban and rural households differ significantly in terms of average monthly
expenditure on food?

 Is the variability in the starting salaries of fresh MBA different with respect to
marketing and finance specialization?

7.3 STATISTICAL SOFTWARE PACKAGE

Researchers have to their advantage a wide array of statistical programmes to assist
them in both data management and data analysis. In this section we will briefly discuss
only the most frequently used packages.
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7.3.1 MS Excel

The simplest and most widely used method of presenting and tabulating data is on
Excel. The basic mathematical functions can be calculated here. Secondly, the software
is easy to understand and used by most computer users. The data entered on Excel
can be transported to most statistical packages for a higher level analysis.

Working with Microsoft Excel 2007

Microsoft Excel 2007 is the newest version of spreadsheet software in the Microsoft
2007 Office Suite. This spreadsheet application is specifically developed by Microsoft
for Microsoft Windows and Mac OS X. Technically speaking, Excel files are referred
as spreadsheets. This is a generic term, which sometimes means a workbook (file)
and sometimes means a worksheet (a page within the file). Data files created with
Excel are called workbooks. Excel files by default contain three blank worksheets.
This gives you the flexibility to store related data in different locations within the same
file. More worksheets can be added and unwanted worksheets can be deleted as per
the user requirement. Thus Microsoft Office Excel is a powerful and most extensively
used tool as spreadsheet application which allows you to store, organize and analyse
numerical, graphic and text data. Spreadsheets allow information to be organized in
rows and tables, and can be analysed using various mathematical, trigonometric, text,
logical, date and time functions. The number of rows is now 1,048,576 (220) and
columns is 16,384 (214). Microsoft Excel has the basic features of all spreadsheets,
using a grid of cells arranged in numbered rows and letter named columns to organize
data manipulations. Further with Microsoft Excel 2007 you can analyse, manage and
share information quickly and easily to formulate more knowledgeable decisions. With
the new user interface, rich data visualization and PivotTable views, professional looking
charts can be created easily.

The advanced features in Microsoft Excel 2007 include Office themes, more
styles, rich conditional formatting, easy formula writing, Sort & Filter, data validation,
worksheet and workbook protection, Goal Seek, Scenario, PivotTable and PivotChart.
Goal Seek and Scenario are part of What-If Analysis tools. Excel supports charts, graphs
or histograms generated from specified groups of cells. The generated graphic component
can either be embedded within the current sheet or added as a separate object. OLE or
Object Linking and Embedding allow a Windows application to format or calculate data.
This may acquire the form of ‘embedding’ where an application uses another to handle
the task, for example a PowerPoint presentation can be embedded in an Excel spreadsheet
or vice versa.

You can create a spreadsheet using various formatting and editing features given
in the Ribbon panel. Thus, you can perform calculations using the functions given in
Excel and can sort and filter data as per your requirement. You can create graphs in the
worksheet, insert illustrations, Clip Art, SmartArt, Shapes and pictures to enhance your
worksheet. You can freeze and unfreeze rows and columns and can also hide and unhide
any worksheet.

Spreadsheet Packages and their Usefulness

A spreadsheet is an electronic worksheet used to organize and manipulate numbers
and display options for what-if analysis. Popular electronic spreadsheet packages
include Lotus 1-2-3, Quattro Pro and Excel. The electronic spreadsheet has rows
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and columns stored in the computer’s memory and displayed on its screen. Electronic
spreadsheets allow users to try out various what-if kinds of possibilities, very significant
and dominant feature. Users can manipulate numbers by using stored formulas and
calculate different outcomes. A spreadsheet has several parts. The worksheet area of
the spreadsheet has column headings across the top and row headings down the left
hand side. The intersection of a column and row is called acell. The cell holds a unit of
information. The position of a cell is called thecell address. Acell pointer (spreadsheet
cursor) indicates where data is to be entered or changed in the spreadsheet. Technically,
a spreadsheet is an electronic document which saves various types of data in columns
and rows. An Excel spreadsheet can contain a number of workbooks and worksheets.
A workbook contains the related worksheets. When you open a new worksheet in
Excel 2007, the following screen appears:

Worksheet, Workbook and Workspace

A Microsoft Excel file in which you can enter and store related data is known as a
workbook. A workbook is also identified as a spreadsheet that is a group of cells on
a single sheet where you in fact keep and operate data. Every worksheet consists of
columns and rows. The columns are lettered A to Z and then continue with AA, AB,
AC, and so on. The rows are numbered from1 to 1,048,576. The number of rows
and columns that you can hold in your worksheet is restricted by computer memory
and your system resource.

Cell address is the combination of a column letter and a row number. For example,
if a cell is located in the upper left corner of the worksheet, which is A1, this means that
it is located in column A and row 1. Similarly, cell E10 is situated in column E on row 10.
The data can be entered into the cells present on the worksheet. N-number of worksheets
can be present in a workbook. To work with workspace you have to perform the following
steps:
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 Click  the  Office  button.  Click Open.

 Click  the Files  of  type: list  arrow.  Click Workspace.

 Select  the  workspace  file.  Click Open.

Getting Started

As soon as you start Excel 2007, you will see that its features are similar to the previous
versions. You will also see that there are many additional features which help you to
work with special effects. Three new features that are included in Excel 2007 are the
Microsoft Office Button, the Quick Access Toolbar and the Ribbon.

Microsoft Office Button

The Microsoft Office Button performs various functions that were found
in the File menu of older versions of Excel. This button permits you to
create a new workbook, open an existing workbook, save a workbook using
Save and Save As, Print, Send or Close a workbook.
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Ribbon

The Ribbon is the panel at the top portion of the spreadsheet. It includes seven tabs
namely, Home, Insert, Page Layout, Formulas, Data, Review and View. Add-
ins is another option which is automatically displayed on the Ribbon when you add
any new application to the program. Each tab is a collection of features designed to
perform specific functions that you require while creating or editing Excel spreadsheets.

The frequently used features are displayed on the Ribbon. To view additional
features of each group, click on the arrow at the bottom right corner of each group.

 Home:  Clipboard, Fonts, Alignment, Number, Styles, Cells, Editing
 Insert: Tables, Illustrations, Charts, Links, Text
 Page Layouts: Themes, Page Setup, Scale to Fit, Sheet Options, Arrange
 Formulas: Function Library, Defined Names, Formula Auditing, Calculation
 Data: Get External Data, Connections, Sort & Filter, Data Tools, Outline
 Review:  Proofing, Comments, Changes
 View: Workbook Views, Show/Hide, Zoom, Window, Macros

Quick Access Toolbar

The Quick Access Toolbar can be customized as
per the user need and contains commands that you
use most frequently. You can place the Quick
Access Toolbar above or below the Ribbon. To
change the location of the Quick Access Toolbar,
click on the arrow at the end of the toolbar and
click Show Below the Ribbon.

You can also add more items to the Quick
Access toolbar.  To do this, right click on any item in
the Office Button or the Ribbon and then click on
Add to Quick Access Toolbar. A shortcut will be
added there.
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Mini Toolbar

Mini Toolbar is a new feature in Office 2007. This is a floating toolbar and is displayed
when you select text or right click any text. It displays the common formatting tools,
such as Bold, Italic, Fonts, Font Size and Font Color.

Excel Options

Excel 2007 provides a wide range of customizable options that help you to create an
Excel workbook of required specifications. To access these customizable options,
follow the given steps:

 Click on the Office Button.

 Click on Excel Options which you will get from Quick Access Toolbar.

Popular

The Popular features helps you to personalize your work environment using the Mini
Toolbar, Color schemes, default options when creating new workbooks and creating
lists for sort and fill sequences. It also helps you to access the Live Preview feature to
preview how a feature affects the document as you hover over different choices. The
choices provide new font size, table style or cell style which can be applied on a
workbook as per requirement.
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Formulas

The Formulas feature permits you to modify the calculation options, to work with
formulas, error checking and error checking rules. Working with formulas provide
four check boxes which are R1C1 reference style, Formula AutoComplete, Use table
names in formulas and Use GetPivotData functions for PivotTable references as shown
in the given screen.

Proofing

The Proofing feature permits you to personalize the options for correcting words and
formats of your text. You will get AutoCorrect option in Proofing feature. You can
customize auto correction settings so that it will ignore certain words or errors in a
document via the Custom Dictionaries...
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Save

The Save feature permits you to personalize your workbook when saved. You can
also specify how often you want auto save to run and where to save the workbooks.

Advanced

The Advanced feature permits you to specify the options for editing, copying, pasting,
printing as well as displaying formulas, calculations and other general settings.

Customize

Customize permits you to add specific features to the Quick Access Toolbar. It adds
the tools which you frequently use.
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Opening Excel Application

To open Excel application, following steps are
required:

 Click the Office Button, then press right
to select Customize Quick Access
Toolbar which provides Excel Options
tab.

 Click the Advanced category and scroll
down up to the General section.

 In the box for ‘At startup, open all files in’, you might see the name of a folder
and its path. Clear the folder information from that box or go to that folder and
remove the unwanted files. Click OK to close the Excel Options dialog box.

Entering Information in a Worksheet

To enter information in a worksheet, you need to open an empty workbook and enter
the data as shown in the screen.
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Moving Around Worksheet and Workbook

The arrow keys give you the option to move around your worksheet. With the help of
down arrow key you can move downward one cell at a time. Similarly, the up arrow
key can be used to move upward one cell at a time. You can even move across the
page to the right, one cell at a time by using the Tab key. By holding hold the SHIFT
key and then pressing the Tab key, you can move to the left, one cell at a time. You
even have the right and left arrow keys available by which you can also move right and
left respectively, one cell at a time. The Page Up (Pg Up) and Page Down (Pg Dn)
keys move up and down one page at a time. By pressing down the CTRL key and
simultaneously pressing the Home key, you can move to the beginning of the worksheet.

It is convenient to either move or copy the whole worksheet. The term worksheet
refers to the main document that you use in Excel 2007 to store and work with data.
There might be a chance that calculations or charts that are based on worksheet data
might turn out to be inaccurate if you shift the worksheet.  You can move or copy
worksheet by inserting between sheets that are referred by a 3-D reference. This
reference refers to a range that spans two or more worksheets in a workbook. Data on
that worksheet might be unexpectedly included in the calculation. Select the worksheets
that you want to move or copy as shown in the screen.

To move to the next or previous sheet tab, you can also press CTRL + Pg Up or
C T R L  +  P g  D n .  O n  t h e Home tab, in the Cells group, click Format and then under
Organize Sheets, click Move or Copy Sheet.

You can also right click a selected sheet tab and then click Move or Copy. In the
Move or Copy dialog box, in the Before sheet list, do one of the following:

 Click the sheet before which you want to insert the moved or copied sheets.
 Click move to end to insert the moved or copied sheets after the last sheet in

the workbook and before the Insert Worksheet tab.

To copy the sheets instead of moving them, in the Move or Copy dialog box,
select the Create a copy check box.

Saving a Workbook

To save a workbook, you have two options, Save and Save As. To save a document,
follow the given steps:

 Click on the Microsoft Office Button.

 Click on Save.

You can also use the Save As feature to save the workbook with a different
name or to save it as earlier versions of Excel.  The older versions of Excel cannot be
opened in an Excel 2007 worksheet unless you save it as an Excel 97-2003 Format. To
use the Save As feature, follow the given steps:

 Click on the Microsoft Office button.
 Click on Save As.
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 Give a name for the workbook.
 In the Save as Type box, select Excel 97-2003 workbook.

Closing a Workbook File

To close a workbook file, you need to press CTRL+F4 key combination. You can
close all open workbooks wihout closing Excel 2007. For this, you need to open file
menu and select Close All option.

Opening an Existing Workbook File

To open an existing workbook, follow the given steps:

 Click on the Microsoft Office button.
 Click on Open.
 Browse to the workbook.
 Click on the title of the workbook.
 Click on Open.

Quitting From Excel

To quit from Excel 2007, click on Microsoft Office Button and then select Exit
Excel button.

You will quit from Excel.

7.3.2 Minitab

Minitab Inc. was developed more than 20 years ago at the Pennsylvania State
University. It can be used with considerable ease and effectiveness in all business
areas. It was originally used by statisticians. However, today it is used for multiple
applications—especially quality control, six sigma and the design of experiments. The
URL for Minitab is http://www.minitab.com/. The researcher can utilize the products
and help the guide to undertake a quantitative research analysis.

7.3.3 System for Statistical Analysis (SAS)

SAS was created in the late 1960s at North Carolina State University. It has been
actively and extensively used in managing, storing and analysing information. It has the
advantage of being able to manage really bulky data sets with considerable ease.
Linear models (Regression, Analysis of variance, Analysis of covariance), Generalized
linear models (including Logistic regression and Poisson regression), multivariate
methods (MANOVA, Canonical correlation, Discriminant analysis, Factor analysis,
Clustering), categorical data analysis (including log-linear models), and all the standard
techniques for descriptive and confirmatory statistical analysis are possible with SAS.
The statistical analyses may be interfaced with the graphical products to produce
relevant plots such as q-q plots, residual plots, and other relevant graphical descriptions
of the data. Forecasting and trend series can also be carried out using the package. It
finds a higher usage amongst industry than students who are more comfortable with
SPSS. The URL for package is http://www.sas.com/.
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7.3.4 SPSS or  Statistical Package for the Social Sciences

Amongst the student community as well as with most research agencies, this is the
most widely used package. It is adaptable to most business problems and is extremely
user friendly. A reference URL for SPSS is http://www.spss.com/.

There are a number of specific software programs like E Views for business
forecasting and LISREL (Linear Structural Relations) for structural equation modelling.
However, for most purposes, SPSS is the most widely used software.

SPSS

SPSS is abbreviated term for Statistical Package for the Social Sciences and is used for
data management and analysis. This program is used on computers for statistical analysis
in social science by government, market researchers, education researchers, health
researchers and survey companies. The statistical package SPSS is used to perform
quantitative research in social science because it is easy to use. The SPSS Data Editor
is very valuable and is specifically designed for performing statistical tests, such as
correlation, regression, t-test, hypotheses, chi-square and Analysis of Variance or ANOVA.
It also helps a researcher to make useful data entries, find frequency counts, sort and
rearrange data, etc.

The SPSS features available with the software package can be accessed with
the help of pull-down menus or can be programmed using a licensed 4GL (Fourth
Generation Language) command syntax language. The advantage of command syntax
programming language is that it helps in data reproducibility, simplifying repetitive tasks,
performing complex data manipulations and analyses. In addition, the user can program
specific syntax for some complex applications which are not available in the predefined
menu structure. The command syntax can also be generated by pull-down menu interface
and can be displayed in the output. To syntax can be made visible to the user by changing
the default settings. It can also be pasted into a syntax file with the help of ‘paste’ button
which is available in each menu.

SPSS can read and write data from ASCII (American Standard Code for
Information Interchange) text files including hierarchical files, other statistics packages,
spreadsheets and databases. SPSS can also be used to read and write to external
relational database tables using ODBC (Open Database Connectivity) and SQL
(Sequential Query Language). Statistical output is in the licensed file format with the file
extension name as .spv which supports pivot tables. The output can be exported to
Microsoft Word and can be acquired as data, as text, PDF, XLS, HTML, XML, SPSS
dataset or in the graphic image formats (JPEG, PNG, BMP and EMF).

The SPSS is based on Graphical User Interface (GUI) which supports the two
data editor views, the Data View and the Variable View. The user can toggle between
the two views just by selecting one of the two tabs that appear in the bottom left of the
SPSS window and clicking on it. The ‘Data View’ exhibits a view in the form of a
spreadsheet as the cases (rows) and variables (columns). Only two data types can be
defined in SPSS Statistics, i.e., the numeric data type and the text or ‘string’ data type.
All data processing processes appears in sequence case-by-case through the file. You
can match the files on the basis of one-to-one and one-to-many, but not many-to-many.
In SPSS, the data cells simply hold numbers or text. You can not store the formulas in
these cells. The ‘Variable View’ exhibits the metadata dictionary in which each row
represents a variable to display the variable name, variable label, value label(s), print
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width, measurement type and other associated characteristics. In both views, you can
manually edit the cells, define file structure and do data entry without using the command
syntax for smaller datasets. Large datasets, such as statistical surveys are created using
data entry software or entered by scanning using Optical Character Recognition (OCR)
and Optical Mark Recognition (OMR) software. Using a ‘macro’ language command
language subroutines can be written. A Python programmability extension is used to
access the information in the data dictionary and dynamically build command syntax
programs.

Working With SPSS

Install SPSS on your computer and create a shortcut menu on your desktop and to
directly start the package by clicking on the SPSS icon. Alternatively, you can go to the
Start  All Programs  SPSS Inc  Statistics 17.0  SPSS Statistics 17.0 as
shown:

When you click on the SPSS Statistics 17.0, the following screen will appear to start SPSS
program:

As discussed earlier, the SPSS Data Editor has two main ‘views’. User can enter data
in the Data View while in the Variable View, user can select the name, type, maximum
number of letters per cell (‘width’), number of decimal points, label, width of cell
(‘columns’), alignment within the cell (‘align’) and whether or not the variable is nominal,
ordinal or ‘scale’ (‘measure’). The user can also categorize entries into labels (in the
‘Values’ column) and mark entries as invalid (in the ‘Missing’ column) in the Variable
View. Using SPSS for Windows the user can perform almost any statistics calculation in
combination with pointing and clicking on the menus and various specific interactive
dialog boxes. Both the SPSS views are shown on the next page.
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Data View

Variable View

SPSS Statistics 17.0

SPSS Statistics 17.0 is a comprehensive system for analysing data based on the GUI.
SPSS Statistics can acquire data from almost any form of file and use them to create
tabulated reports, charts, plots of distributions and trends, descriptive statistics and complex
statistical analyses. SPSS Statistics Base 17.0 provides examples in the Help system
which is automatically installed with the software. In addition, below the menus and
dialog boxes, SPSS Statistics uses a command language for data analysis.

SPSS Statistics has a powerful statistical analysis and data management system
in a graphical environment. It also has descriptive menus and simple dialog boxes which
help the users to accomplish the task just by pointing and clicking the mouse. In addition
to the simple point-and-click interface for statistical analysis, SPSS Statistics provides
the following features:
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 Data Editor: The Data Editor is similar to multipurpose spreadsheet system and
is used to define, enter, edit and display data.

 Viewer: The Viewer helps to browse the results, show and hide selective outputs,
modify the display order results, shift presentation quality tables and charts to and
from other applications.

 Multidimensional Pivot Tables: The multidimensional pivot tables display the
output results in the form which look alive. Users can explore tables by rearranging
rows, columns and layers. It is also easy to compare the groups. It is done by
splitting the table so that only one group is displayed at a time.

 High Resolution Graphics: High resolution, full color pie charts, bar charts,
histograms, scatter plots, 3D graphics, etc., are built-in standard features.

 Database Access: The user can directly recover information from databases by
using the Database Wizard omitting the complex SQL queries.

 Data Transformations: Transformation features help to find the data organized
for analysis. You can also subset data and files to combine categories, add,
aggregate, merge, split, transpose and much more.

· Online Help: A comprehensive abstract of context sensitive Help topics are
available in dialog boxes to guide the users while performing specific tasks, pop-
up definitions in pivot table results, explaining statistical terms. The Statistics Coach
helps the users to find the required procedures whereas Case Studies provide
hands-on examples for using statistical procedures and to interpret the results.

 Command Language: Most of the tasks in SPSS Statistics are completed with
the help of simple point-and-click actions. It also provides a powerful command
language which permits the user to save and automate various common tasks.
The command language also provides several functionalities which are not available
in the menus and dialog boxes. Complete command syntax documentation is
incorporated into the overall Help system.

What’s New in SPSS Statistics Version 17.0?

The following are the enhanced features available in the new version of SPSS Statistics
17.0:

New Syntax Editor: The syntax editor in SPSS Statistics 17.0 has been entirely
redesigned including features such as auto completion, color coding, bookmarks and
breakpoints. Auto completion feature provides the user a list of valid command names,
subcommands and keywords hence the user spends less time referring to syntax charts.
Color coding feature permits the user to spot unrecognized terms and some common
syntactical errors quickly. Bookmarks feature permits the user to speedily navigate huge
command syntax files. Breakpoints feature permits the user to stop execution at specific
points for inspecting data or output prior to proceeding.

 Custom Dialog Builder: The Custom Dialog Builder permits the user to create
and manage custom dialogs for creating command syntax.

 Multiple Language Support: In addition to the capability to modify the output
language the user can now modify the user interface language.

 Codebook: The Codebook method accounts the dictionary information, such as
variable names, variable labels, value labels, missing values and summary statistics
for all or specific variables and manifold response sets in the active dataset. For
nominal and ordinal variables, and manifold response sets, summary statistics



Self-Instructional
264 Material

Use of Statistics

NOTES

include counts and percents. For scale variables, summary statistics include mean,
standard deviation and quartiles.

 Nearest Neighbor Analysis: Nearest Neighbor analysis is a technique for
categorizing cases based on their similarity to other cases. In machine learning, it
was used to identify patterns of data without involving an accurate match to any
stored patterns or cases. Similar cases are close to each other and dissimilar
cases are isolated from each other. Thus, the distance between two cases is a
measure of their dissimilarity.

 Multiple Imputation: The Multiple Imputation method executes multiple
imputation of missing data values. The dataset having missing values give outputs
as one or more datasets in which missing values are substituted with plausible
estimates. The pooled results obtained when other procedures are run. This
technique also summarizes missing values in the working dataset. This feature is
available in the Missing Values add-on option.

 RFM Analysis: RFM analysis is the abbreviated form of Recency, Frequency,
Monetary analysis. This method is used to recognize existing customers who are
most probable to respond to a new offer and is frequently used in direct marketing.
This feature is available in the EZ RFM add-on option. The fundamental principle
of RFM analysis is for customers who have purchased recently, have made more
purchases and are more likely to respond to your offering than other customers
who have purchased less recently, less often and in smaller amounts.

Basically, RFM analysis uses information about customers’ past behavior that is
easily tracked and readily available. Recency is how long ago the customer last
made a purchase. Frequency is how many purchases the customer has made
(sometimes within a specified time period, such as average number of purchases
per year). Monetary is total amount spent by the customer (sometimes within a
specified time period).

 Categorical Regression Enhancements: Categorical Regression has been
enhanced and included regularization and resampling techniques for accurately
assessing and improving predictions. Jointly, these new methods feasibly create
state-of-the-art models even for high volume data where there are more variables
than observations. This feature is available in the Categories add-on option.

 Graphboard: Graphboard are visualizations which include graphs, charts and
plots created using a visualization template. SPSS Statistics 17.0 provides built-in
new visualization templates which are effectively custom visualization types.

 Exporting Output: The following output export format options and control over
exported contents are available in SPSS Statistics version 17.0:
o To wrap or shrink wide table in Word documents.
o To create new worksheets or append data to existing worksheets in an Excel

workbook.
o To save output export specifications in the form of command syntax with the

OUTPUT EXPORT command. All the features for exporting output in the
Export Output dialog are available in command syntax.

o The Output Management System (OMS) supports the additional output formats,
such as Word, Excel and PDF.

 Shift Values: Shift Values generates new variables that hold the values of existing
variables from preceding or subsequent cases.
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 Aggregate Enhancements: This feature allows the user to use the aggregate
method without specifying a break variable.

 Median Function: A median function is available for computing the median
value across selected variables for each case.

Windows in SPSS Statistics

The following are the different types of windows in SPSS Statistics:

 Data Editor: The Data Editor displays the contents of the data file. You can
create new data files or modify existing data files using the Data Editor. When
you open more than one data file then there is a separate Data Editor window for
each opened data file.

 Viewer: The Viewer displays all statistical results, tables and charts. The user
can edit the output and save it for later use. A Viewer window opens automatically
the first time the user runs a procedure to generate output.

 Pivot Table Editor: The Pivot Table Editor modifies the output in various ways
that is displayed in pivot tables. The user can edit text, swap data in rows and
columns, add color, create multidimensional tables, and hide and show selective
results.

 Chart Editor: The high resolution charts and plots can be modified in chart
windows. The user can change the colors, select different font types or sizes,
switch the horizontal and vertical axes, rotate 3D scatter plots and even change
the chart type.

 Text Output Editor: Text output which is not displayed in pivot tables can be
modified using the Text Output Editor. The user can edit the output and modify
font characteristics, such as type, style, color and size.

 Syntax Editor: The user can paste the dialog box choices into a syntax window,
where the selections appear in the form of command syntax. Now edit the
command syntax to use special features that are not available through dialog
boxes. The user can also save these commands in a file for use in subsequent
sessions.

Data Editor

The Data Editor provides a convenient, spreadsheet like method for creating and editing
data files. The Data Editor window opens automatically when the user starts SPSS. The
Data Editor provides the following two views of the data:

  Data View: This view displays the actual data values or defined value labels.

  Variable View: This view displays variable definition information including defined
variable and value labels, data type (for example, string, date or numeric),
measurement level (nominal, ordinal or scale) and user defined missing values.

In both views, the user can add, change and delete information contained in the
data file.

Data View: Many of the features of Data View are similar to the features that
are found in spreadsheet applications. The following are the significant differences:
o  Rows are cases: Each row represents a case or an observation. For example,

each individual respondent to a questionnaire is a case.
o  Columns are variables: Each column represents a variable or characteristic

that is being measured. For example, each item on a questionnaire is a variable.
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o  Cells contain values: Each cell contains a single value of a variable for a
case. Where the case and the variable intersect is called the cell. Cells contain
only data values. Unlike spreadsheet programs, cells in the Data Editor cannot
contain formulas.

o  The data file is rectangular: The dimensions of the data file are determined
by the number of cases and variables. You can enter data in any cell. If you
enter data in a cell outside the boundaries of the defined data file, the data
rectangle is extended to include any rows and/or columns between that cell
and the file boundaries. There are no ‘empty’ cells within the boundaries of
the data file. For numeric variables, blank cells are converted to the system
missing value. For string variables, a blank is considered a valid value.

 Variable View: Variable View contains descriptions of the attributes of each
variable in the data file. In Variable View,
o  Rows are variables.
o  Columns are variable attributes.

The variables can be added or deleted and attributes of variables can be
modified including the following attributes:

o  Variable name
o  Data type
o  Number of digits or characters
o  Number of decimal places
o  Descriptive variable and value labels
o  User defined missing values
o  Column width
o  Measurement level

All of these attributes are saved when the user saves the data file. In addition to
defining variable properties in Variable View, the following are two other methods
for defining variable properties:

 The Copy Data Properties Wizard: This wizard provides the ability to use an
external SPSS Statistics data file or another dataset that is available in the current
session as a template for defining file and variable properties in the active dataset.
The user can also use variables in the active dataset as templates for other variables
in the active dataset. Copy Data Properties is available on the Data menu in the
Data Editor window.

 Define Variable Properties: This is also available on the Data menu in the
Data Editor window. It scans the specific data and lists all unique data values for
any selected variables, identifies unlabeled values and provides an auto label
feature. This method is used for categorical variables that use numeric codes to
represent categories, for example, 0 = Male, 1 = Female.

To Display or Define Variable Attributes

To display or define variable attributes, follow the given steps:

 Make the Data Editor the active window.

 Double click a variable name at the top of the column in Data View or click the
Variable View tab.

 To define new variables, enter a variable name in any blank row.

 Select the attribute(s) that you want to define or modify.
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Variable Names

The following rules apply to variable names:

  Each variable name must be unique and repetition or  duplication is not permitted.

  Variable names should be up to 64 bytes long and the first character have to be a
letter or one of the characters @, # or $. Subsequent characters can be any
arrangement of letters, numbers, non-punctuation characters and a period (.). In
code page mode, sixty-four bytes characteristically defines 64 characters in single
byte languages and 32 characters in double byte languages. Many string characters
that only take one byte in code page mode take two or more bytes in Unicode
mode. For example, é is one byte in code page format but is two bytes in Unicode
format hence the word résumé is six bytes in a code page file and eight bytes in
Unicode mode. Letters include any non-punctuation characters used in writing
ordinary words in the languages supported in the platform’s character set.

  Variable names cannot contain spaces.

  A # character in the first position of a variable name describes a scratch variable.
The user can only produce scratch variables using command syntax. You cannot
specify ‘#’ as the first character of a variable in dialog boxes that create new
variables.

  A $ sign in the first position specifies that the variable is a system variable. The $
sign is not allowed as the initial character of a user defined variable.

  The period, the underscore and the characters $, # and @ can be used within
variable names. For example, A._$@#1 is a valid variable name.

  Variable names ending with a period should be avoided, since the period may be
interpreted as a command terminator. The user is allowed to only create variables
that end with a period in command syntax. The user cannot create variables that
end with a period in dialog boxes that create new variables.

  Variable names that end in underscores should be avoided, since such names may
automatically conflict with names of variables created using commands and
procedures.

 Reserved keywords, such as ALL, AND, BY, EQ, GE, GT, LE, LT, NE, NOT,
OR, TO and WITH cannot be used as variable names.

  Variable names can be defined with any mixture of uppercase and lowercase
characters and case is preserved for display purposes.

  When long variable names need to wrap onto multiple lines in output, lines are
broken at underscores, periods and points where content changes from lower
case to upper case.

Inserting or Modifying Variable Names

To insert or modify variable names, follow the given steps:

 Make the Data Editor the active window.

 Double click a variable name at the top of the column in Data View or click the
Variable View tab.

 Enter the new variable name in the Name cell for the variable.
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Variable Measurement Level

The user can also specify the level of measurement as scale (numeric data on an
interval or ratio scale), ordinal or nominal as per his/her requirements. Nominal and
ordinal data can be either string (alphanumeric) or numeric.

 Nominal: A variable can be considered as nominal when its values represent
categories with no intrinsic ranking. For example, the department of the company
in which an employee works.

 Ordinal: A variable can be considered as ordinal when its values represent
categories with some intrinsic ranking. For example, levels of service satisfaction
from highly dissatisfied to highly satisfy.

 Scale: A variable can be considered as scale when its values represent ordered
categories with a meaningful metric so that distance comparisons between values
are appropriate.

Note: For ordinal string variables, the alphabetic order of string values is assumed to
reflect the true order of the categories. For example, for a string variable with the values
of low, medium and high, the order of the categories is interpreted as high, low, medium;
this is not the correct order. Generally, numeric codes are considered authentic to represent
ordinal data.

You can modify the scale/nominal cutoff value for numeric variables using the
Options dialog box. The Define Variable Properties dialog box, available in the Data
menu, helps you to assign the correct measurement level.

New numeric variables created during a session are assigned the scale
measurement level. For data read from external file formats and SPSS Statistics data
files that were created prior to version 8.0, default assignment of measurement level is
based on the following rules:

 Numeric variables with fewer than 24 unique values and string variables are
set to nominal.

 Numeric variables with 24 or more unique values are set to scale.

Specifying Measurement Level

To specify the measurement level, follow the given steps:

 Set the Data Editor as the active window.

 Now double click on a variable name which is at the top of the column in Data
View or alternatively  you can click the Variable View tab.

 Choose the measurement level from the list in the Measure cell for the variable.

Variable Type

Variable Type denotes the data type for every variable. All the new variables by default
are considered to be numeric. Variable Type is used to modify the data type. The Variable
Type dialog box contents are dependent on the chosen data type. There are text boxes
for width and number of decimals for some specific data types while for other data
types you can just only select a format from a scrollable list of examples.

The available data types in SPSS Statistics are as follows:

 Numeric: A numeric is a variable whose values are numbers. Numeric values
are displayed in standard numeric format. The Data Editor accepts numeric values
in standard format or in scientific notation.
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 Comma: A comma is a numeric variable whose values are displayed with commas
delimiting every three places and displayed using the period as a decimal delimiter.
The Data Editor accepts numeric values for comma variables with or without
commas or in scientific notation. Remember that values cannot contain commas
to the right of the decimal indicator.

 Dot: A dot is a numeric variable whose values are displayed with periods delimiting
every three places and using the comma as a decimal delimiter. The Data Editor
accepts numeric values for dot variables with or without periods or in scientific
notation. Remember that values cannot contain periods to the right of the decimal
indicator.

 Scientific Notation: A scientific notation is a numeric variable whose values are
displayed using an embedded E and a signed power of 10 exponent. The Data
Editor accepts numeric values for such variables with or without an exponent.
The exponent can be preceded by E or D with an optional sign or by the ‘+’ sign
alone, for example, 123, 1.23E2, 1.23D2, 1.23E+2 and 1.23+2.

 Date: A date is also a numeric variable whose values are displayed in one of
several calendar dates or clock time formats. Select the required layout or format
from the list. You can enter dates using slashes, hyphens, periods, commas or
blank spaces as delimiters. The century range for two-digit year values is
determined using Options settings. For this, from the Edit menu select Options

 Data tab.

 Dollar: A dollar is a numeric variable displayed with a leading dollar sign ($),
commas delimiting every three places and a period as the decimal delimiter. You
can enter data values with or without the leading dollar sign.

 Custom Currency: A custom currency is a numeric variable whose values are
displayed in one of the custom currency formats that can be defined on the
Currency tab of the Options dialog box. Defined custom currency characters
cannot be used in data entry but are only displayed in the Data Editor.

 String: A string is a variable whose values are not numeric and therefore are not
used in calculations. The values can contain any characters up to the defined
length. Uppercase and lowercase letters are considered discrete. This type is
also known as an alphanumeric variable.
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To Define Variable Type

To define variable type, follow the given steps:

 Set the Data Editor as the active window.

 In Data View, double click the variable name at the top of the column in Data
View or click the Variable View tab.

 Click the button in the Type cell for the variable that is to be defined.

 Select the data type in the Variable Type dialog box.

 Click OK.

Input versus Display Formats

The exhibit of values in Data View might be different from the actual value as entered
and stored internally depending on the format. Following are a few universal rules or
guidelines:

 For numeric, comma and dot formats, enter values with any number of decimal
positions (up to 16). This is stored internally. The Data View displays only the
defined number of decimal places and rounds values with more decimals. However,
in all computations the complete value is used.

 For string variables, all values are filled to the maximum width. For a string variable
with a maximum width of three, a value of No is stored internally as ‘No’ and is
not equivalent to ‘No’.

 For date formats, slashes, dashes, spaces, commas or periods can be used as
delimiters between day, month and year values. You can enter numbers, three-
letter abbreviations or complete names for month values. Dates of the general
format dd-mmm-yy are displayed with dashes as delimiters and three-letter
abbreviations for the month. Dates of the general layout format dd/mm/yy and
mm/dd/yy are displayed with slashes for delimiters and two-digit numbers for the
month. The century range for dates with two-digit years is determined by the
Options settings. For this, from the Edit menu select Options  Data tab.

 For time formats, colons, periods or spaces are used as delimiters between hours,
minutes and seconds. Times are displayed with colons as delimiters. Internally,
times are stored as a number of seconds that represents a time interval. For
example, 10:00:00 is internally stored as 36000, which is 60 seconds per minute×
60 minutes per hour × 10 hours.

Variable Label

Descriptive variable labels can be assigned up to 256 characters as 128 characters in
double-byte languages. Variable labels can contain spaces and reserved characters that
are not permitted in variable names.

To Specify Variable Labels

To specify variable label, follow the given steps:

 Make the Data Editor the active window.

 Double click a variable name at the top of the column in Data View or click the
Variable View tab.

 In the Label cell for the variable, enter the descriptive variable label.
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Value Labels

Descriptive value labels can be assigned for each value of a variable. This process is
specifically useful if your data file uses numeric codes to represent non-numeric
categories, for example codes 1 and 2 for male and female, respectively. The following
are the features of value label:

 Value labels are saved along with the data file. You do not need to redefine value
labels each time you open a data file.

 Value labels can be up to 120 bytes.

To Specify Value Labels

To specify value label, follow the given steps:

 Set the Data Editor as the active window.

 In Data View, double click the variable name which is visible at the top of the
column in Data View or alternatively click the Variable View tab.

 Click the button in the Values cell for the variable to be defined.

 For each value, enter the value and a label.

 Click Add to enter the value label.

 Click OK.

Additionally, you can use Define Variable Properties which will help you in the process
of assigning value labels. Define Variable Properties scans the data and lists all the
unique values for each variable providing a simple grid to enter value labels next to the
corresponding values.

Missing Values

In SPSS Statistics, Missing Values describes precise data values as user missing. The
user can differentiate between data that are missing since a respondent declined to reply
any precise question and data that are missing since the precise query was not appropriate
to that respondent. Data values specified as user missing are considered to be flagged
for particular action and can be excluded from most calculations. The following are the
unique characteristics of missing values:

 User missing value specifications are saved along with the data file. You do not
need to redefine user missing values each time you open the data file.

 You can enter up to three discrete (individual) missing values, a range of missing
values or a range plus one discrete value.

 Ranges can be specified only for numeric variables.

 All string values, including null or blank values, are considered to be valid unless
defined as missing.

 Missing values for string variables cannot exceed eight bytes. There is no limit on
the defined width of the string variable, but defined missing values cannot exceed
eight bytes.

 Enter a single space in one of the fields under the Discrete missing values for
describing null or blank values as missing for a string variable.
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To Define Missing Values

To define missing values, follow the given steps:

 Set the Data Editor as the active window.

 In Data View, double click the variable name at the top of the column in Data
View or click the Variable View tab.

 Click the button in the Missing cell for the variable to be defined.

 Enter the values or range of values that represent missing data.
o All string values, including null or blank values, are considered to be valid

unless they are explicitly defined as missing.
o Missing values for string variables cannot exceed eight bytes. There is no

limit on the defined width of the string variable, but defined missing values
cannot exceed eight bytes.

o To define null or blank values as missing for a string variable, enter a single
space in one of the fields under the Discrete missing values selection.

Column Width

A number of characters can be specified for the column width. You can change the
Column widths in Data View by simply clicking and dragging the column borders. The
following are the unique features of column width:

 Column width for proportional fonts is based on average character width.
Depending on the characters used in the value, more or fewer characters may be
displayed in the specified width.

 Column width affects only the display of values in the Data Editor. Modifying the
column width does not change the defined width of a variable.

Variable Alignment

The purpose of alignment control is to display of data values and/or value labels in Data
View. The default alignment is right for numeric variables and left for string variables.
This setting affects only the display in Data View.

Changing the Alignment of Values in Data View

To change the alignment of values in data view, follow the given steps:

 Set the Data Editor as the active window.

 Double click a variable name at the top of the column in Data View or alternatively
click the Variable View tab.

 Select the alignment (left, right or center) from the list in the Align cell for the
variable.

Getting Information about Variables in Dialog Boxes

To get information about variables in dialog boxes, follow the given steps:

 Right click a variable in the source or target variable list.

 Choose Variable Information option. It will display the information about variables.
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Selecting Variables

To select a single variable, simply select it from the source variable list and then drag and
drop it into the target variable list. You can also use arrow button to move variables from
the source list to the target lists. If there is only one target variable list, then double click
individual variables to move them from the source list to the target list. You can also
select multiple variables as follows:

 To select multiple variables that are grouped together in the variable list, click the
first variable and then Shift-click the last variable in the group.

 To select multiple variables that are not grouped together in the variable list, click
the first variable and then Ctrl-click the next variable, and so on.

Designated Window versus Active Window

If you have additional more than one open Viewer window then the output is directed to
the designated Viewer window. For having more than one open Syntax Editor window
the command syntax is copied into the designated Syntax Editor window. The designated
windows are designated by a plus sign icon in the title bar in the top left corner. The user
can also modify the selected or designated windows at any time. The designated window
should not be confused with the active window, which is the presently selected window.
In case of overlapping windows, the active window is displayed in the foreground. When
the user opens a window then automatically that specific window becomes the active
window and the selected or designated window.

Changing the Designated Window

To modify the designated window, follow the given steps:
 To set the window designated as the active window, click anywhere inside

the window.
 Click on the Designate Window button on the toolbar, i.e., the plus sign icon

on the top left corner of the active window.
 Alternatively from the menus select Utilities  Designate Window.

In the Data Editor window, the active Data Editor window determines the dataset to be
used for subsequent calculations or analyses. There is no ‘designated’ Data Editor
window.

Status Bar

The status bar is visible at the base of every SPSS Statistics window to provide the
following information:

 Command Status: For every method or command that is run, a case counter
indicates the processed number of cases. For statistical procedures that require
iterative processing, the number of iterations is displayed.

 Filter Status: Select a random sample model or a subset of specific cases for
analysis. The message Filter on specifies that some sort of case filtering is currently
in effect. It will not include all cases in the data file for analysis.

 Weight Status: The message Weight on specifies that a weight variable is being
used with the weight cases for analysing the data.

 Split File Status: The message Split File on specifies that the data file can be
split into separate groups for analysing the data based on the values of one or
more grouping variables.
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The following are the status bar of SPSS Statistics Viewer Output format and SPSS
Statistics Data Editor window respectively:

Dialog Boxes

Selecting a menu in SPSS Statistics opens dialog boxes which are used to choose variables
and options for analyzing the data. Dialog boxes used for statistical methods and charts,
basically have the following two basic components:

Source Variable List: It refers to a list of variables in the active dataset. Variable
types that are allowed by the selected procedure are only displayed in the source list.
Short string and long string use of variables is restricted in many procedures.

Target Variable List(s): It refers to one or more lists specifying the variables
that the user has selected for the analysis, such as dependent and independent variable
lists.

Variable Names and Variable Labels in Dialog Box Lists

The user can display either variable names or variable labels in dialog box lists which
control the sort order of variables in source variable lists.

 To control the default display attributes of variables in source lists, select Options
on the Edit menu.

 To modify the source variable list display attributes within a dialog box, right click
on any variable in the source list and select the display attributes from the context
menu. The user can display variable names or variable labels and sort the source
list by file order, alphabetical order or measurement level.

Resizing Dialog Boxes

The user can resize dialog boxes similar to Windows by simply clicking and dragging the
outside borders or corners. For example, if you make the dialog box wider, the variable
lists will also be wider.

Dialog Box Controls

The following are five standard controls in most dialog boxes:

 OK: The OK control runs the procedure. Once you select your variables and
choose any additional specifications, click OK to run the procedure and close the
dialog box.
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 Paste: The Paste control generates command syntax from the dialog box
selections and pastes the syntax into a syntax window. You can then customize
the commands using additional features which are not available from dialog boxes.

 Reset: The Reset control deselects any variables in the selected variable list(s)
and resets all specifications in the dialog box and any sub-dialog boxes to the
default state.

 Cancel: The Cancel control cancels any changes that were made in the dialog
box settings since the last time it was opened and closes the dialog box. Within a
session, dialog box settings are persistent. A dialog box retains the last set of
specifications until they are overridden.

 Help: The Help control provides context sensitive Help. It takes you to a Help
window that contains information about the current dialog box.

Basic Steps in Data Analysis

Analysing data using SPSS Statistics is simple and easy. To analyse your data, follow the
given steps:

 Acquire/Enter your Data into SPSS Statistics: You can open a previously
saved SPSS Statistics data file, you can read a spreadsheet, database, text data
file or you can enter your data directly in the Data Editor window.

 Select a Procedure: You can select a specific procedure from the menus to
calculate statistics or to create a chart.

 Select the Variables for the Analysis: The variables in the data file are displayed
in a dialog box for the procedure. Select the specific variables for analysing the
data.

 Run the Procedure and Look at the Results: Results are displayed in the
Viewer window. To display final analysed result, run the specific procedure.

7.4 ANOVA: ONE WAY AND TWO WAY

The technique has found applications in the fields of economics, psychology, sociology,
business and industry. It becomes handy in situations where we want to compare the
means of more than two populations. Some examples could be to compare:

 The mean cholesterol content of various diet foods.

 The average mileage of, say, five automobiles.

 The average telephone bill of households belonging to four different income groups,
and so on.

As mentioned earlier, considering all combinations of two populations at a time
would require not only a large number of tests but could also be very time consuming
and waste a lot of money. Further, it may not possible to identify certain relationships,
called the interaction effect, among the independent variables (factors). The technique
of ANOVA becomes handy as it helps to compare the differences among the means of
all the populations simultaneously.

R A Fisher developed the theory concerning ANOVA. The basic principle
underlying the technique is that the total variation in the dependent variable is broken into
two parts—one which can be attributed to some specific causes and the other that may
be attributed to chance. The one which is attributed to the specific causes is called the
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variation between samples and the one which is attributed to chance is termed as the
variation within samples. Therefore, in ANOVA, the total variance may be decomposed
into various components corresponding to the sources of the variation. For example, the
sales of chairs could differ because of the various styles and the sizes of the stores
selling them. Similarly, one could study the differences among the various types of drugs
for curing a specific disease or the differences in the cholesterol content of various diet
foods or differences in the yield of crops due to varieties of seeds, fertilizers or soils.

In general, the ANOVA techniques investigate any number of factors which are
supposed to influence the dependent variable of interest. It is also possible to investigate
the differences in various categories within each of these factors. In ANOVA, the
dependent variable in question is metric (interval or ratio scale), whereas the independent
variables are categorical (nominal scale). If there is one independent variable (one factor)
divided into various categories, we have one-way or one-factor analysis of variance. In
the two-way or two-factor analysis of variance, two factors each divided into the various
categories are involved. However, if the set of an independent variable consists of both
the metric and the categorical variables, the technique is called ANalysis of COVAriance
(ANOCOVA). The discussion of ANOCOVA is beyond the scope of this text.

In ANOVA, it is assumed that each of the samples is drawn from a normal
population and each of these populations has an equal variance. Another assumption
that is made is that all the factors except the one being tested are controlled (kept
constant). Basically, two estimates of the population variances are made. One estimate
is based upon between the samples and the other one is based upon within the samples.
The two estimates of variances can be compared for their equality using F statistic
Below, we discuss the concept of ANOVA in various experimental designs.

7.4.1 Completely Randomized Design in a One-Way ANOVA

Completely randomized design involves the testing of the equality of means of two or
more groups. In this design, there is one dependent variable and one independent variable.
The dependent variable is metric (interval/ratio scale) whereas the independent variable
is categorical (nominal scale). A sample is drawn at random from each category of the
independent variable. The size of the sample from each category could be equal or
different. Let us consider a few examples to illustrate a one-way analysis of variance.

Numericals

Example 7.1: Suppose we want to compare the cholesterol contents of the four
competing diet foods on the basis of the following data (in milligrams per package)
which were obtained for three randomly taken 6-ounce packages of each of the diet
foods:

Diet Food A 3.6 4.1 4.0

Diet Food B 3.1 3.2 3.9

Diet Food C 3.2 3.5 3.5

Diet Food D 3.5 3.8 3.8

We want to test whether the difference among the sample means can be attributed
to chance at the 5 per cent level of significance.
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Solution: As explained earlier, the total variation in the data set can be expressed as a
sum of the variations that can be attributed to specific sources (in this example, the
various diet foods) plus the one which is attributed due to chance. The total variation in
the data set is called the Total Sum of Squares (TSS) and is computed as:

k n
2 2
ij

i 1 j 1

1
TSS x T

kn 

   

Where, (i = 1, ... k and j = 1, 2,....n)

x
ij

= The jth observation of the ith sample (diet food)

T•• = Grand total of all the data

k = 4 (Number of diet foods)

n = 3 (number of observations in each sample)

The term 21
T

kn
   is referred to as the correction factor. The variation between

the sample means which is attributed to specific sources or causes is referred to as the
Treatment Sum of Squares (TrSS). This is computed using the following formula:
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Where, iT   = Total of observations for the ith treatment.

The variation within the sample, which is attributed to chance, is referred to as
the error sum of squares (SSE). This could be computed by subtracting the treatment
sum of squares from the total sum of squares. This is shown as:

SSE = TSS – TrSS

k n k
2 2 2 2
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i 1 j 1 i 1

1 1 1
x T T T

kn n kn
  

   
        

   
   

In order to test the null hypothesis,

H
0

: A = B = C = D

against the alternative hypothesis

H
1

: At least two means are not equal

(Treatment means are not equal)

We test the equality of TrSS with SSE. The necessary workings required for this
are presented in Table 7.2, which is called one-way analysis of the variance table. The
first column of the table indicates the sources of variation. The second column lists the
degrees of freedom. There are k treatments; therefore the corresponding degrees of
freedom are k – 1. Similarly, the total number of observations in the data set is kn and
therefore, the corresponding degrees of freedom are kn – 1. The degrees of freedom
for errors are obtained by subtracting from the total degrees of freedom, the degrees of
freedom corresponding to the treatment, i.e., (kn – 1) – (k – 1) =
k (n – 1). The third column lists the sum of squares due to the various sources of

variation. The fourth column lists the mean square due to treatment
TrSS

MSTr
k 1
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and the mean square due to error
SSE

MSE
k(n 1)

 
  

 obtaining by dividing the

corresponding sum of squares by their degrees of freedom. The last column indicates
the F statistic given as the ratio of the two mean squares with k – 1 degrees of freedom
for the numerator and k (n – 1) degrees of freedom for the denominator. For a given
level of significance, , the computed F statistic is compared with the table value of F with
k – 1 degrees of freedom in the numerator and k (n – 1) degrees of the freedom for the
denominator. If the computed F value is greater than the tabulated F value, the null
hypothesis is rejected.

Table 7.2 One-Way ANOVA.

Sources of
Variation

Degrees of
Freedom

Sum of Squares Mean Square
k 1

k (n 1)
F




Treatments
(Diet food)

k – 1 TrSS
TrSS

MSTr =
k -1

MSTr

MSE

Error k (n – 1) SSE
SSE

MSE =
k(n - 1)

Total kn – 1 TSS

The required computations in case of Example 7.1 are given below:

T•• = 3.6 + 4.1 + 4.0 + 3.1 + 3.2 + 3.9 + 3.2 + 3.5 + 3.5 + 3.5 + 3.8 + 3.8 = 43.2

T1• = 3.6 + 4.1 + 4.0 = 11.7

T2• = 3.1 + 3.2 + 3.9 = 10.2

T3• = 3.2 + 3.5 + 3.5 = 10.2

T4• = 3.5 + 3.8 + 3.8 = 11.1

4 3
2
ij

i j j 1
x

 
 =

(3.6)2 + (4.1)2 + (4.0)2 + (3.1)2 + (3.2)2 + (3.9)2 + (3.2)2 + (3.5)2 + (3.5)2 +
(3.5)2 + (3.8)2 + (3.8)2 = 156.70

TSS =
4 3

2 2 2
ij

i j j 1

1 1
x T 156.70 (43.2) 1.18

kn 12 

     

TrSS =
4

2 2
1

i 1

1 1
T T

n kn

   

=
1
3  [11.72 + 10.22 + 10.22 + 11.12] –

1
12  (43.2)2 = 0.54

SSE = TSS – TrSS
= 1.18 – 0.54 = 0.64

The above results corresponding to Example 7.1 could be set up in the ANOVA
Table 7.3.
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Table 7.3 ANOVA Table for Example 7.1

Sources of
Variation

Degrees of
Freedom

Sum of Squares Mean Square 3

8
F

Treatments
(Diet Food)

3 0.54 0.18 2.25

Error 8 0.64 0.08

Total 11 1.18

Assuming the level of significance to be 5 per cent, the table value of F with 3
degrees of freedom in the numerator and 8 degrees of freedom in a denominator equals
4.07. Since the computed F is less than the tabulated F, there is not enough evidence to
reject the null hypothesis. Therefore, the difference in the cholesterol contents in the
four diet foods could be attributed to chance.

A mentioned earlier, the size of the sample from each category (treatment) need
not be same. If there are ni observations corresponding to ith treatment, the computing
formula for the sum of squares would look like:

TSS =
ink

2 2
ij

i j j 1

1
x T

N 

  

TrSS =
2k

21

i 1 i

T 1
T

n N

 


SSE = TSS – TrSS
Where, N = n

1
 + n

2
 + . . . . + n

k

The total number of degrees of freedom in the case is N – 1, and the degrees of
freedom are k – 1 for the treatments and N – k for the error. Let us consider a few more
examples.

Example 7.2: The following are the number of words per minute which a secretary
typed on several occasions on three different typewriters.

Typewriter 1 71 78 70 69 77 72 65 69

Typewriter 2 74 76 72 70 69 68 72 73

Typewriter 3 70 72 66 64 63 67 69 70

Test whether the differences among the mean of the three samples (typewriters)
can be attributed to chance. You may use a 5 per cent level of significance.

Solution:

H
0

: 
1
 = 

2
 = 

3
 (The mean difference in the typing speed between the three

typewriters can be attributed to chance.)

H
1

: At least two means are not equal

K = 3, n = 8
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T•• =
71 + 78 + 70 + 69 + 77 + 72 + 65 + 69 + 74 + 76 + 72 + 70 + 69 +
68 + 72 + 73 + 70 + 72 + 66 + 64 + 63 + 67 + 69 + 70

= 1686

T1• = 71 + 78 + 70 + 69 + 77 + 72 + 65 + 69 = 571

T2• = 74 + 76 + 72 + 70 + 69 + 68 + 72 + 73 = 574

T3• = 70 + 72 + 66 + 64 + 63 + 67 + 69 + 70 = 541

3 8
2
ij

i j j 1
x

 
 =

(71)2 + (78)2 + (70)2 + (69)2 + (77)2 + (72)2 + (65)2 + (69)2 + (74)2

+ (76)2 + (72)2 + (70)2 + (69)2 + (68)2 + (72)2 + (73)2 + (70)2 +
(72)2 + (66)2 + (64)2 + (63)2 + (67)2 + (69)2 + (70)2

= 118774

TSS =
 

  

3 8
2 2
ij

i j j 1

1x T
kn

= [712 + 782 + ...... 692 + 702] –
1

3 8
(1686)2

= 118774 – 118441.5
= 332.5

TrSS =
3

2 2
1

i 1

1 1T T
n kn

   

=
1
8 [5712 + 5742 + 5412] –

1
3 8

(1686)2

= 118524.8 – 118441.5
= 83.25

SSE = TSS – TrSS
= 332.5 – 83.25
= 249.25

The one-way ANOVA table in the case of Example 7.2 can be set up as shown
in Table 7.4.

Table 7.4 One-Way ANOVA for Example 7.2

Sources of Variation Degrees of
Freedom

Sum of Squares Mean Square 2
21F

Typewriter
(Between groups)

2 83.25 41.625 3.507

Error (with groups) 21 249.25 11.869

Total 23 332.50

The computed value of 2
21F  = 3.507. The table value of 2

21F  with 5 per cent level

of significance equals 3.47. As the computed F statistic is greater than the corresponding
tabulated value, we reject the null hypothesis. Therefore, the difference in the average
number of the words typed on the three typewriters cannot be attributed to chance.

Once the null hypothesis is rejected, it will be interesting to examine in which
typewriter the number of words typed per minute is significantly higher compared to the
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other typewriter(s). This issue would be taken up later. Let us now, consider another
example where the size of the sample from each treatment is different.

7.4.2 Randomized Block Design in Two-Way ANOVA

In Example 7.1, it could not be shown that there really is a significant difference in the
average cholesterol content of the four diet foods. The results were not statistically
different because there was a considerable difference in the values within each of the
samples resulting in a large experimental error. However, if we have additional information
that each of the value was randomly measured in the three different laboratories in such
a way that the first value of each sample came from laboratory 1, the second value from
laboratory 2, and the third value from laboratory 3. (the random assignment of test units
to labs) In such a case, a two way Analysis of variance is suggested. We had earlier
partitioned the total sum of squares into two components—one which is due to the
differences between the sample (treatment sum of squares) and the other one due to the
differences within the samples (error sum of squares). Now, this error sum of square
includes the sum of squares due to laboratories (called blocks) as an extraneous factor.
In two way Analysis of variance, we remove the effect of the extraneous factors
(laboratories or blocks) from the error sum of squares. Therefore, the total sum of
square is partitioned into three components—one due to treatment, second due to block
and the third one due to chance (called the error sum of squares). It may be noted that
the Total Sum of Squares (TSS) and the Treatment Sum of Squares (TrSS) would remain
the same as computed earlier in Example 7.1. In addition, we will have another component
called block sum of squares (SSB) which is due to different laboratories and is computed
as:

SSB =
n

2 2
j

j 1

1 1T T
k kn 



  

Where, Tj
 = Total of the values in the jth block.

The error sum of squares would be computed as:

SSE = TSS – TrSS – SSB
There will be two hypotheses to be tested:

I (Diet Food)

H
0

: 
A
 = 

B
 = 

C
 = 

D

H
1

: At least the two means are not same.

II (Blocks or Labs)

H
0

: 
1
 = 

2
 = 

3

(Average cholesterol content in the three labs is same.)

H
1

: At least two means are not same.

Now, we would need to test the equality of TrSS with SSE and SSB with SSE.
The necessary working required for this are presented in Table 7.5 called Two-way
Analysis of variance table.
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Table 7.5 Two-Way ANOVA

Sources of
Variation

Degrees of
Freedom

Sum of
Squares Mean Square F

Treatments k – 1 TrSS
TrSS

MSTr
k 1




k 1

(k 1)(n 1)

MSTr
F

MSE



 


Blocks n – 1 SSB SSB
MSB

n 1




n 1

(k 1)(n 1)

MSB
F

MSE



 


Error (k – 1) (n – 1) SSE
SSE

MSE
(k 1)(n 1)


 

Total kn – 1 TSS

Example 7.3: Suppose in Example 7.1, the measurement of the cholesterol content
was performed in three different laboratories. The first value of each sample came from
one laboratory, the second value came from another laboratory, and the third value came
from a third laboratory. The data is presented below:

LaboratoryDiet Food

One Two Three

Diet Food A 3.6 4.1 4.0

Diet Food B 3.1 3.2 3.9

Diet Food C 3.2 3.5 3.5

Diet Food D 3.5 3.8 3.8

Perform a two-way ANOVA using a 0.05 level of significance.

Solution: There will be two hypotheses to be tested in this case; one corresponding to
the treatment (diet food) and the other corresponding to laboratories (blocks). These are
listed below:

I (Diet Food)

H
0

: 
A
 = 

B
 = 

C
 = 

D
(Average cholesterol content of the four diet
foods is same.)

H
1

: At least two means are not same.

II (Blocks or labs)

H
0

: 
1
 = 

2
 = 

3
(Average cholesterol content in the three labs is same.)

H
1

: At least two means are not same.

The TSS and TrSS here would be the same as computed in Example 7.1. As
mentioned earlier, the block sum of square would be required in this problem using the
formula:

SSB =
n

2 2
j

j 1

1 1T T
k kn 



  

Where, Tj
 = Total of the values in the jth block.

The error sum of squares would be obtained as

SSE = TSS – TrSS – SSB
The required computations for the two-way ANOVA are as under:

T•1 = 3.6 + 3.1 + 3.2 + 3.5 = 13.4
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T•2 = 4.1 + 3.2 + 3.5 + 3.8 = 14.6

T•3 = 4.0 + 3.9 + 3.5 + 3.8 = 15.2

SSB =
n

2 2
j

j 1

1 1T T
k kn 



  

=
1
4

 [13.42 + 14.62 + + 15.22] – 1
12

 (43.2)2

= 155.94 – 155.52
= 0.42

We have already computed in Example 7.1, the values of TSS & TrSS as under:

TSS = 1.18, TrSS = 0.54

Therefore, SSE = TSS – TrSS – SSB
= 1.18 – 0.54 – 0.42
= 0.22

We note that the SSE in Example 7.1 was 0.64, whereas here it is 0.22. This is
because the earlier SSE has been partitioned into two components, namely, the block
sum of squares (SSB) having a value of 0.42 resulting in 0.22 as the new error sum of
squares (SSE). The required results for the testing of the two hypotheses are presented
in the ANOVA Table 7.6.

Table 7.6 Two-Way ANOVA Table for Example 7.3

Sources of Variation
Degrees of
Freedom

Sum of
Squares

Mean
Square

F

Treatments (Diet Food) 3 0.54 0.18 3
6

0.18
F 4.90

0.0367
 

Block (Laborataries) 2 0.42 0.21 2
6

0.21
F 5.72

0.0367
 

Error (Chance) 6 0.22 0.0367

Total 11 1.18

The table value of 3
6F  and 2

6F  at a 5 per cent level of significance is given by 4.76

and 5.14 respectively. The corresponding sample F values for both are 4.90 and 5.72.
Since the computed F values are greater than the corresponding table values, the null
hypothesis is rejected in both the cases. Therefore, it can be concluded that there is a
difference in the average cholesterol content due to various diet foods and because of
the laboratories where the measurements were taken. Let us consider one more example.

Example 7.4: The following table presents the number of the defective pieces produced
by three workmen operating in turn on three different machines:

Machine 1 Machine 2 Machine 3

Workman 1 27 34 23

Workman 2 29 32 25

Workman 3 22 30 22
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Conduct a two-way ANOVA to test at 5 per cent level of significance, whether:

(i) The difference among the means obtained for the three workmen can be
attributed to chance.

(ii) The differences among the means obtained for the three machines can be
attributed to chance.

Solution: The following two hypotheses are to be tested:

I (Workman)

H
0

: 
1
 = 

2
 = 

3
(Average numbers of the defectives produced by the

three workmen are the same.)

H1 : At least two means are different.

II(Machines)

H
0

: 
1
 = 

2
 = 

3
(Average numbers of the defectives produced by the

three machines are the same.)

H
1

: At least two means are different.

Using the notations explained in this chapter, we may compute:

T•• = 27 + 34 + 23 + 29 + 32 + 25 + 22 + 30 + 22 = 244

T1• = 27 + 34 + 23 = 84

T2• = 29 + 32 + 25 = 86

T3• = 22 + 30 + 22 = 74

T•1 = 27 + 29 + 22 = 78

T•2 = 34 + 32 + 30 = 96

T•3 = 23 + 25 + 22 = 70

k n
2
ij

n j 1
x


  = (27)2 + (34)2 + (23)2 + (29)2 + (32)2 + (25)2 + (22)2 + (30)2 + (22)2 =

6772

TSS =
k n

2 2
ij

n j 1

1x T
kn 



 

= 6772 –
1
9  (244)2

= 6772 – 6615.111
= 156.889

TrSS =
k

2 2
i

i 1

1 1T T
n kn 



 

=
1
3

 [842 + 862 + 742] –
1
9

 (244)2

=
19928

3  – 6615.1111

= 27.556
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SSB =
n

2 2
j

j 1

1 1T T
k kn 



 

=
1
3

 [782 + 962 + 702] –
1
9

 (244)2

= 6733.333 – 6615.111
= 118.222

SSE = TSS – TrSS – SSB
= 156.889 – 27.556 – 118.22
= 11.111

To test the two hypotheses, the results can be summarized in the form of a two-
way ANOVA as shown in Table 7.7.

Table 7.7 Results of Two-Way ANOVA

Sources of Variation
Degrees of
Freedom

Sum of
Squares

Mean
Square

F

Treatments (Workmen) 2 27.556 13.778 2
4F 4.96

Block (Machines) 2 118.222 59.111 2
4F 21.28

Error 4 11.111 2.778

Total 8 156.889

The table value of F with 2 degrees of freedom at the numerator and 4 in the
denominator equals 6.94. The computed values of F2

4
 are 4.96 and 21.28 for the 1st and

the 2nd hypothesis, respectively. Therefore, there is not enough evidence to reject the
null hypothesis in the first case whereas it is rejected for the 2nd case. This means that
there is no difference in the average number of the defectives produced by three
workmen, whereas there is a significant difference in the average number of the
defectives produced by the three machines. Thus, it can be concluded that the efficiency
of the three machines to produce good items is different.

7.5 PARAMETRIC AND NON-PARAMETRIC TESTS

The population mean (), standard deviation () and proportion (p) are called the
parameters of a distribution. These tests were based on the assumption that the
population(s) from where the sample is drawn is normally distributed. The test on the
parameters like mean, standard deviation and proportion are called parametric tests.

However, there are situations where the populations under study are not normally
distributed. The data collected from these populations is extremely skewed. In such a
situation, an option could be used to increase the sample size. This is because the central
limit theorem assumes that the distribution of sample estimates approximately has a
normal distribution for large samples; whatever the shape of the population distribution.
The other option is to use a Non-parametric test. These tests are called the distribution-
free tests as they do not require any assumption regarding the shape of the population
distribution from where the sample is drawn. However, some non-parametric tests do
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depend on a parameter such as median but they do not require a particular distribution
for their application. These tests could also be used for the small sample sizes where the
normality assumption does not hold true.

7.5.1 Advantages and Disadvantages of Non-Parametric Tests

There are many advantages of a non-parametric test. These are:

 They can be applied to many situations as they do not have the rigid requirements
of their parametric counterparts, like the sample having been drawn from the
population following a normal distribution. A researcher can encounter an application
where a numeric observation is difficult to obtain but a rank value is not. For
example, it is easy to obtain the rank data on the preference of consumer for the
various brands of toothpaste rather than assigning a numerical value to them. By
using ranks, it is possible to relax the assumptions regarding the underlying
populations.

 Non-parametric tests can often be applied to the nominal and ordinal data that
lack exact or comparable numerical values. For example, the respondents may
be asked a question on their religion—Hindu, Sikh, Christian or Muslim. This is a
nominal scale data and can only be analysed by non-parametric methods.

 Non-parametric tests involve very simple computations compared to the
corresponding parametric tests.

However, the methods are not without their own drawbacks and there are certain
disadvantages of non-parametric tests. These are:

 A lot of information is wasted because the exact numerical data is reduced to a
qualitative form. For example, in one of the non-parametric tests like the sign test,
the increase or the gain is denoted by a plus sign whereas a decrease or loss is
denoted by a negative sign. No consideration is given to the quantity of the gain or
loss. A gain of ` 1 or ` 1 lakh would both receive a plus sign.

 Non-parametric methods are less powerful than parametric tests when the basic
assumptions of parametric tests are valid. Therefore, there is more risk of accepting
a false hypothesis and thus committing a Type II error.

 Null hypothesis in a non-parametric test is loosely defined as compared to the
parametric tests. Therefore, whenever the null hypothesis is rejected, a non-
parametric test yields a less precise conclusion as compared to the parametric
test. For example, corresponding to the null hypothesis that the means of the two
populations are equal in the parametric test, the null hypothesis in a non-parametric
test is that the two populations have same probability distributions. In such a
situation, rejecting a null hypothesis under the parametric test would imply that
the means of the two populations are different whereas under a non- parametric
test, it means that the two population distributions are different but the specific
form of the difference between the two populations is not clearly defined.

Non-parametric tests includes chi-square test, run test, sign test, the Mann-Whitney
U test, the Wilcoxon matched-pair rank test and the Kruskal–Wallis test. The differences
between parametric and non-parametric tests are summarized below.
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Parametric Tests Non-Parametric Tests

Assumptions: Normality assumption is required. Normality assumption is not required.

Uses the metric data. Ordinal or interval scale data is used.

Can be applied for both small and large
samples.

Can be applied for small samples.

Applications: One sample using Z or t statistics. One sample using the sign test.

Two independent samples using a t or z
test.

Two independent samples using the
Mann-Whitney U statistics.

Two paired samples using a t or z test. Two paired samples using the sign test
and Wilcoxon matched pair rank test.

Randomness – no test in parametric is
available.

Randomness – using runs test.

Several independent samples using F test
in ANOVA.

Several independent samples using
Kruskal–Wallis test.

7.5.2 Chi-Square Tests

For the use of a chi-square test, the data is required in the form of frequencies. The data
expressed in percentages or proportion can also be used, provided it could be converted
into frequencies. The majority of the applications of chi-square (2) are with the discrete
data. The test could also be applied to continuous data, provided it is reduced to certain
categories and tabulated in such a way that the chi-square may be applied.

Some of the important properties of the chi-square distribution are:

 Unlike the normal and t distribution, the chi-square distribution is not symmetric
(see Figure 7.1).

Fig. 7.1 Shape of Chi-Square (2) Distribution

 The values of a chi-square are greater than or equal to zero.

 The shape of a chi-square distribution depends upon the degrees of freedom.
With the increase in degrees of freedom, the distribution tends to normal
(see Figure 7.2).
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Fig. 7.2 Shape of Chi-Square Distribution with Varying Degrees of Freedom

Application of Chi-Square

There are many applications of a chi-square test. Some of them are explained below:

 A chi-square test for the goodness of fit.

 A chi-square test for the independence of variables.

 A chi-square test for the equality of more than two population proportions.

A Chi-Square Test for the Goodness of Fit

As discussed before, the data in chi-square tests is often in terms of counts or frequencies.
The actual survey data may be on a nominal or higher scale of measurement. If it is on
a higher scale of measurement, it can always be converted into categories. The real
world situations in business allow for the collection of count data, e.g., gender, marital
status, job classification, age and income. Therefore, a chi-square becomes a much
sought after tool for analysis. The researcher has to decide what statistical test is implied
by the chi-square statistic in a particular situation. Below are discussed common principles
of all the chi-square tests. The principles are summarized in the following steps:

 State the null and the alternative hypothesis about a population.

 Specify a level of significance.

 Compute the expected frequencies of the occurrence of certain events under the
assumption that the null hypothesis is true.

 Make a note of the observed counts of the data points falling in different cells

 Compute the chi-square value given by the formula.

2k
2 i i

k 1 i 1 i

(O E )
E 

  

Where,

O
i
 = Observed frequency of ith cell

E
i
 = Expected frequency of ith cell

k = Total number of cells

k–1 = Degrees of freedom
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 Compare the sample value of the statistic as obtained in previous step with the
critical value at a given level of significance and make the decision.

A goodness of fit test is a statistical test of how well the observed data supports
the assumption about the distribution of a population. The test also examines that how
well an assumed distribution fits the data. Many a times, the researcher assumes that
the sample is drawn from a normal or any other distribution of interest. A test of how
normal or any other distribution fits a given data may be of some interest.

Consider for example the case of the multinomial experiment which is the extension
of a binomial experiment. In the multinomial experiment, the number of the categories k
is greater than 2. Further, a data point can fall into one of the k categories and the
probability of the data point falling in the ith category is a constant and is denoted by p

i

where i = 1, 2, 3, 4, ..., k. In summary, a multinomial experiment has the following
features:

 There are fixed number of trials.

 The trials are statistically independent.

 All the possible outcomes of a trial get classified into one of the several
categories.

 The probabilities for the different categories remain constant for each trial.

Consider as an example that a respondent can fall into any one of the four non-
overlapping income categories. Let the probabilities that the respondent will fall into any
of the four groups may be denoted by the four parameters p

1
, p

2
, p

3
 and p

4
. Given these,

the multinomial distribution with these parameters, and n the number of people in a
random sample, specifies the probabilities of any combination of the cell counts.

Given such a situation, we may use a multinomial distribution to test how well the
data fits the assumption of k probability p

1
, p

2
, ..., p

k
 of falling into the k cells. The

hypothesis to be tested is:

H
0
: Probabilities of the occurrence of events E

1
, E

2
, ..., E

k
 are given by the

specified probabilities p
1
, p

2
, ..., p

k

H
1
: Probabilities of the k events are not the p

i
 stated in the null hypothesis.

Such hypothesis could be tested using the chi-square statistics. Below are given a
set of illustrated examples.

Example 7.5: The manager of ABC ice-cream parlour has to take a decision regarding
how much of each flavour of ice-cream he should stock so that the demands of the
customers are satisfied. The ice-cream suppliers claim that among the four most popular
flavors, 62 per cent customers prefer vanilla, 18 per cent chocolate, 12
per cent strawberry and 8 per cent mango. A random sample of 200 customers produces
the results below. At the  = 0.05 significance level, test the claim that the percentages
given by the suppliers are correct.

Flavour Vanilla Chocolate Strawberry Mango

Number preferring 120 40 18 22

Solution:

Let

p
v

: Proportion of customers preferring vanilla flavour.
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p
c

: Proportion of customers preferring chocolate flavour.

p
s

: Proportion of customers preferring strawberry flavour.

p
m

: Proportion of customers preferring mango flavour.

H
0

: p
v
= 0.62, p

c
 = 0.18, p

s
 = 0.12, p

m
 = 0.08

H
1

: Proportions are not that specified in the null hypothesis

The expected frequencies corresponding to the various flavors under the
assumption that the null hypothesis is true are:

Vanilla = 200 × 0.62 = 124

Chocolate = 200 × 0.18 = 36

Strawberry = 200 × 0.12 = 24

Mango = 200 × 0.08 = 16

The computations for 2
3  are as under:

2k
i i

i 1 i

(O E )
E



Flavour O
(Observed

Frequencies)

E
(Expected

Frequencies)

O – E (O – E)2 2(O - E)
E

Vanilla 120 124 – 4 16 0.129

Chocolate 40 36 4 16 0.444

Strawberry 18 24 – 6 36 1.500

Mango 22 16 6 36 2.250
Total 4.323

The computed value of chi-square is 4.323.

Table 2
3  (5 per cent) = 9.488

Fig. 7.3 Rejection Region for Example 7.5

As sample 2 lies in the acceptance region, accept H
0
. Therefore, the customer

preference rates are as stated. Using the p value approach, we find that the sample 2

value lies as shown below:

2 with 3 d.f. 11.345 7.815 6.251 

Level of significance 1 per cent 5 per cent 10 per cent 4.323 (sample 2)
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It is seen that the sample 2 corresponds to a p value greater than 10 per cent.
Therefore, there is not enough evidence to reject the null hypothesis. This means that
the customer preference rates are as stated in the null hypothesis.

It may be worth pointing out that for the application of a chi-square test, the
expected frequency in each cell should be at least 5.0. In case it is found that one or
more cells have the expected frequency less than 5, one could still carry out the chi-
square analysis by combining them into meaningful cells so that the expected number
has a total of at least 5. Another point worth mentioning is that the degree of freedom,
usually denoted by df in such cases, is given by k – 1, where k denotes the number of
cells (categories).

It may be noted that in Example 7.5, the hypothesized probabilities were not
equal. There are situations where the hypothesized probabilities in each category are
equal or in other words, the interest is in investigating the uniformity of the distribution.
The following example would illustrate it.

A Chi-Square Test for Independence of Variables

The chi-square test can be used to test the independence of two variables each having
at least two categories. The test makes a use of contingency tables also referred to as
cross-tabs with the cells corresponding to a cross classification of attributes or events.
Layout of contingency table given below.

First Classification CategorySecond Classification
Category 1 2 3 4 Total

1 O11 O12 O13 O14 R1

2 O21 O22 O23 O24 R2

3 O31 O32 O33 O34 R3

Total C1 C2 C3 C4 n

Assuming that there are r rows and c columns, the count in the cell corresponding
to the ith row and the jth column is denoted by O

ij
, where i = 1, 2, ..., r and j = 1, 2, ..., c. The

total for row i is denoted by R
i
 whereas that corresponding to column j is denoted by C

j
.

The total sample size is given by n, which is also the sum of all the r row totals or the sum
of all the c column totals.

The hypothesis test for independence is:

H
0

: Row and column variables are independent of each other.

H
1

: Row and column variables are not independent.

The hypothesis is tested using a chi-square test statistic for independence given
by:

2 =
2r c

ij ij

i 1 j 1 ij

(O E )
E 




The degrees of freedom for the chi-square statistic are given by (r – 1) (c – 1).
For a given level of significance , the sample value of the chi-square is compared

with the critical value for the degree of freedom (r – 1) (c – 1) to make a decision.
The expected frequency in the cell corresponding to the ith row and the jth column

is given by:
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i j
ij

R C
E

n




Where, R
i

= Total for the ith row

C
j

= Total for the jth column

n = Total sample size.

Let us consider a few examples:

Example 7.6: The following table gives the number of good and defective parts produced
by each of the three shifts in a factory:

Shift Good Defective Total

Day 900 130 1030

Evening 700 170 870

Night 400 200 600

Total 2000 500 2500

Is there any association between the shift and the equality of the parts produced?
Use a 0.05 level of significance.

Solution:

H
0

: There is no association between the shift and the quality of parts produced.

H
1

: There is an association between the shift and quality of parts.

The computations of the expected frequencies corresponding to the ith
row and the jth column of the contingency table are shown below: (i = 1, 2, 3) and
(j = 1, 2).

E
1,1

=
1030 2000

2500


 = 824

E
1,2

=
1030 500

2500


 = 206

E
2,1

=
870 2000

2500


 = 696

E
2,2

=
870 500

2500


 = 174

E
3,1

=
600 2000

2500


= 480

E
3,2

=
600 500

2500


 = 120

The table of the observed and expected frequencies corresponding to the ith row
and the jth column and the computation of the chi-square is given below:
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Row, Column Oij Eij (Oij – Eij)
2

2(O – E )ij ij
Eij

1,1 900 824 5776 7.010

1,2 130 206 5776 28.039

2,1 700 696 16 0.023

2,2 170 174 16 0.092

3,1 400 480 6400 13.333

3,2 200 120 6400 53.333

Total 101.83

The sample chi-square is 2 =
23 2

ij ij

i 1 j 1 ij

(O E )
E 


 = 101.83

The critical value of the chi-square with 2 degrees of freedom at 5 per cent level
of significance is given by 5.991. The null hypothesis is rejected as the sample chi-
square lies in the rejection region as shown in the Figure 7.4. Therefore, the quality of
parts produced is related to the shifts in which they were produced.

Fig. 7.4 Rejection Region for Example 7.6

Using a p value approach, the same decision would be arrived at. It is left for the
readers to show it.

It may be worth mentioning again that for the application of a chi-square test of
independence, the sample should be selected at random and the expected frequency in
each cell should be at least 5.

A. Chi-Square Test for the Equality of More Than Two Population
Proportions

In certain situations, the researchers may be interested to test whether the proportion of
a particular characteristic is the same in several populations. The interest may lie in
finding out whether the proportion of people liking a movie is the same for the three age
groups, 25 and under, over 25 and under 50, and 50 and over. To take another example,
the interest may be in determining whether in an organization, the proportion of the
satisfied employees in four categories—class I, class II, class III and class IV
employees—is the same. In a sense, the question of whether the proportions are equal
is a question of whether the three age populations of different categories are homogeneous
with respect to the characteristics being studied. Therefore, the tests for equality of
proportions across several populations are also called tests of homogeneity.
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The analysis is carried out exactly in the same way as was done for the other two
cases. The formula for a chi-square analysis remains the same. However, two important
assumptions here are different.

(i) We identify our population (e.g., age groups or various class employees)
and the sample directly from these populations.

(ii) As we identify the populations of interest and the sample from them directly,
the sizes of the sample from different populations of interest are fixed. This
is also called a chi-square analysis with fixed marginal totals. The hypothesis
to be tested is as under:

H
0

: The proportion of people satisfying a particular characteristic is the
same in population.

H
1
 : The proportion of people satisfying a particular characteristic is not

the same in all populations.

The expected frequency for each cell could also be obtained by using the formula
as explained early. There is an alternative way of computing the same, which would give
identical results. This is shown in the following example:

Example 7.7: An accountant wants to test the hypothesis that the proportion of incorrect
transactions at four client accounts is about the same. A random sample of 80 transactions
of one client reveals that 21 are incorrect; for the second client, the number is 25 out of
100; for the third client, the number is 30 out of 90 sampled and for the fourth, 40 are
incorrect out of a sample of 110. Conduct the test at  = 0.05.

Solution:

Let

p
1

= Proportion of incorrect transaction for 1st client

p
2

= Proportion of incorrect transaction for 2nd client

p
3

= Proportion of incorrect transaction for 3rd client

p
4

= Proportion of incorrect transaction for 4th client

Let

H
0

: p
1
 = p

2
 = p

3
 = p

4

H
1

: All proportions are not the same.

The observed data in the problem can be rewritten as:

Transactions Client 1 Client 2 Client 3 Client 4 Total

Incorrect transactions 21 25 30 40 116

Correct transactions 59 75 60 70 264

Total 80 100 90 110 380

An estimate of the combined proportion of the incorrect transactions under the
assumption that the null hypothesis is true:

p =
21 25 30 40 116

80 100 90 110 380
   

   = 0.305

q = combined proportion of the correct transaction

= 1 – p = 1 – 0.305 = 0.695
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Using the above, the expected frequencies corresponding to the various cells are
computed as shown below:

Transactions Client 1 Client 2 Client 3 Client 4 Total

Incorrect
transactions

80 × 0.305 = 24.4 100 × 0.305 =
30.5

90 × 0.305 =
27.45

110 × 0.305 = 33.55 115.9

Correct
transactions

80 × 0.695 = 55.6 100 × 0.695 =
69.5

90 × 0.695 =
62.55

110 × 0.695 = 76.45 264.1

Total 80 100 90 110 380

In fact, the sum of each row/column in both the observed and expected frequency
tables should be the same. Here, a bit of discrepancy is found because of the rounding of
the error. It can be easily verified that the expected frequencies in each cell would be

the same using the formula i j
ij

R C
E

n


 as already explained. Now the value of the chi-

square statistic can be calculated as:

2 =
2 2 2 2 22 4

ij ij

i 1 j 1 ij

(O E ) (21 24.4) (25 30.5) (30 27.45) (40 33.55)
E 24.4 30.5 27.45 33.55 

       

2 2 2 2(59 55.6) (75 69.5) (60 62.55) (70 76.45)
55.6 69.5 62.55 76.45
      

= 0.474 + 0.992 + 0.237 + 1.240 + 0.208 + 0.435 + 0.104 + 0.544

= 4.234

Degrees of freedom (df) = (2 – 1) × (4 – 1) = 3
The critical value of the chi-square with 3 degrees of freedom at 5 per cent level

of significance equals 7.815. Since the sample value of2 is less than the critical value,
there is not enough evidence to reject the null hypothesis. Therefore, the null hypothesis
is accepted. Therefore, there is no significant difference in the proportion of incorrect
transaction for the four clients.

7.6 MULTIPLE REGRESSION

In the multiple regression model, there are at least two independent variables. The linear
multiple regression model with two independent variables would look like:

Y = b
0
 + b

1
 X

1
 + b

2
 X

2
 + U

In the above model, there are three parameters b
0
, b

1
 and b

2
 that are to be

estimated. One of the very crucial assumptions for the estimation of the multiple regression
is that there should not be any perfect positive or a negative correlation between X

1
 and

X
2
. If the correlation coefficient between X

1
and X

2
 is either +1 or

–1, the model cannot be estimated and this is called the problem of perfect multicollinearity.
The estimation is carried out using the OLS estimates, where the sum of the squared
residuals is minimized. This results into following three normal equations:

0 1 1 2 2
ˆ ˆ ˆY nb b X b X      …(7.1)

2
1 0 1 1 1 2 1 2

ˆ ˆ ˆX Y b X b X b X X       …(7.2)

2
2 0 2 1 1 2 2 2

ˆ ˆ ˆX Y b X b X X b X       …(7.3)

Check Your Progress

1. Define the term
descriptive analysis.

2. Name the models
that use SAS for
statistical analysis.

3. What is the basic
principle of
ANOVA?

4. What are the
parameters of a
distribution?

5. What do you
understand by the
term goodness of
fit?
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Now, there are three equations with three unknowns (
0b̂ ,

1b̂  and
2b̂ ). These

equations can be solved simultaneously to obtain the estimated values of b
0
, b

1
 and b

2
. It

can be shown that by certain algebraic manipulations, the above equations would result
in the following:

1 20 1 2
ˆ ˆ ˆb Y b X b X   …(7.4)

     
    

2
1 2 2 1 2

1 22 2
1 2 1 2

x y x x y x x
b̂

x x x x

    


    …(7.5)

     
    

2
2 1 1 1 2

2 22 2
1 2 1 2

x y x x y x x
b̂

x x x x

    


    …(7.6)

Where,

x
1
 = X

1
 – 1X

x
2
 = X

2
 – 2X

Please note that b
1
 and b

2
 are called partial regression coefficients and b

0
 the

constant term.

In case of multiple regression model, we have the concept of the multiple
correlation squared given by

1 2

2
Y.X XR which indicates the explanatory power of the model.

This shows the percentage of the variations in the dependent variable Y that is explained
together by the two independent variables X

1
 and X

2
. It may be noted that after Y, a dot

is put, followed by X
1
, X

2
 indicating that Y is the dependent variable and X

1
 and X

2
 are

independent variables. The various formulae for R2 are given as under:

2 2 2 2 2
2

1 2 2 2 2 2

ˆ ˆ ˆy (y Y) u y u
R y.x x 1

y (Y Y) y y

          
    

=  21 1 2 2
ˆyy2

ˆ ˆb yx b yx
r

y

   
 …(7.7)

Where, Y = Y – Y

The test of significance of the individual parameters is conducted using the t
statistic. To be able to use the t statistic we need the estimates of the variance of the
estimated coefficients of the regression equation. These are presented below:

2 22 2
1 2 1 22 2 1 1 2

0 2 2 2
1 2 1 2

X x X X 2X X x x1ˆ ˆvar (b )
n x x ( x x )

        
     

(...7.8)

2
2 2

1 2 2 2
1 2 1 2

xˆ ˆvar (b )
x x ( x x )

 
    (...7.9)

2
2 1

2 2 2 2
1 2 1 2

xˆ ˆvar (b )
x x ( x x )

 
    (...7.10)
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Where,

2
2 ûˆ

n k




(...7.11)

ˆû Y Y 

Let us assume that we want to test the significance of the slope coefficient of the
variable X

1
. We can write the null and alternative hypothesis as:

H
0
 : b

1
 = 0

H
1
 : b

1
 0

The test statistic may be written as:

01 1H

n k 1

b̂ b
t ˆV(b )


 ...(7.12)

The value of the test statistic t is computed and compared with the table value of
t for a given level of significance. If the computed value of |t| is greater than table value
of |t|, we reject H

0
 in favour of the alternative hypothesis H

1
. That would show that X

1

has a significant impact upon the dependent variable Y.

The test for the significance of R2 is carried out using the F statistic, which is
already explained in the case of the two variable linear regression model. The hypothesis
to be tested is listed as under:

H
0
 : b

0
 = b

1
 = b

2
 = 0  R2 = 0

H
1
 : All b’s are not zero  R2 > 0

If R2 is equal to 0 that means all the coefficients are equal to zero since none of
the independent variables would explain any variations in Y.

Table 7.8 ANOVA Table for Multiple Regression

The test for the significance of R2 is shown through the analysis of variance
(ANOVA) in Table 7.8 already discussed under the two variable linear models.

We will take up an example to illustrate the estimation of the multiple regression
model and the inferences thereupon.

In the last example, we had taken the data on the quantity demanded and the
price and had estimated the simple linear regression model. We would add another
variable, i.e., income, and estimate the linear regression of demand on the price and
income. The question may be written as follows:
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Example 7.7: The following table gives the data on the quantity demanded, price and
income of a commodity for the period 1996 to 2005.

Year Demand (Y) Price (X) Income (I)

1996 100 5 1000
1997 75 7 600
1998 80 6 1200
1999 70 6 500
2000 50 8 300
2001 65 7 400
2002 90 5 1300
2003 100 4 1100
2004 110 3 1300

2005 60 9 300

Questions
1. Estimate the linear regression of the demand on the price and income.
2. Conduct a test of significance for the slope coefficients of the price and income.
3. Estimate R2, interpret it and test for its statistical significance. Set up an analysis

of the variance table for the purpose.
4. Compute the price and income elasticity of demand at the mean value of price

and income.
5. Examine what happens to the value of R2 when we move from a simple linear

regression model to the multiple regression models as in this case.

Solution: We will estimate the regression model using the SPSS software as the algebraic
estimation is quite cumbersome. The results are presented in the Tables 7.9 to 7.11.

Table 7.9 Model Summary

Model R R square Adjusted R Square Std. Error of the Estimate

1 .946a .894 .864 7.21326

a. Predictors: (Constant), Income, Price

Table 7.10 ANOVA

Model Sum of Squares d.f. Mean Square F Sig.

1 Regression 3085.782 2 1542.891 29.653 .000a

Residual 364.218 7 52.031

Total 3450.000 9

a. Predictors: (Constant), Income, Price

b. Dependent Variable: Demand
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Table 7.11 Coefficients

Model Unstandardized Coefficients Standardized t Sig.
Coefficients

B Std. error Beta

1 (Constant) 111.692 23.531 4.747 .002

Price –7.188 2.555 –670 –2.813 .026

Income .014 .011 .306 1.284 .240

a. Dependent Variable: Demand

The value of R2 equals 0.894, indicating that 89.4 per cent of the variations in the
demand are explained by the price and income (see Table 7.9). It may be seen that the
value of R2 in the simple linear regression model was 0.870, which has increased to
0.894 with the inclusion of an additional variable (income) in the regression model. This
is always the case as the value of R2 increases when an additional explanatory variable
is added to the model. The value of R2 is significant as indicated by the p value (0.000)
of F statistic as given in ANOVA Table 7.10. The estimated regression equation as
obtained in Table 7.11 may be written as:

Y = 11.692 – 7.188 X + 0.014 I
P value = (0.002) (0.028) (0.240)

Where, Y = Demand

X = Price

I = Income

The above estimated regression equation indicates that the price is negatively
related with demand as is evident from the negative value of its coefficient (–7.188).
Similarly, the income is positively related to the demand as the coefficient for the income
variable is positive (0.014). The results indicate that if the price goes up by one unit, the
quantity demanded will go down by 7.188 units while keeping the income constant. If the
income goes up by one unit, the quantity demanded would go up by 0.014 units while
keeping price constant. The results indicate that the price significantly influences demand,
whereas the impact of income upon demand is insignificant. This is evident for the p
value of price (0.028) and the income variable, which is 0.240. The significance of the
coefficient is indicated if the p value is less than or equal to the level of significance
(alpha), which is assumed to be 0.05 in the present case.

The relative importance of the independent variables is obtained by the absolute
value of the standardized regression coefficients given in Table 7.46. In the present
case, it shows that the price is relatively more important than the income in explaining
the demand. This is because the absolute value of the standardized coefficient for price
and income is 0.670 and 0.306, respectively.

The regression coefficients can be used to compute the price and income elasticity
of the demand at the mean values of the variables. We know the mean values of the
variables as Y  = 80, X  = 6, and I  = 800. Using these values, the price elasticity of
demand is computed as:

Price elasticity of demand =
Y X 6

7.188 0.5391
X Y 80
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of the price elasticity of demand is that if the price goes up by 1 per cent, the quantity
demanded goes down by 0.54 per cent while keeping the income constant. This could be
useful for decision-making and future planning. If our objective is to increase the demand
by 5 per cent, what one needs to do is to reduce the price by (5/.54 = 9.26) 9.26 per cent.
Similarly, the income elasticity of demand could be computed as:

Income elasticity of demand =
Y I 800

0.014 0.14
I Y 80

    


This shows that if the income goes up by 1 per cent, the quantity demanded goes
up by 0.14 per cent while keeping price constant.

7.7 FACTOR ANALYSIS

Factor analysis is a multivariate statistical technique in which there is no distinction
between dependent and independent variables. In factor analysis, all variables under
investigation are analysed together to extract the underlined factors. Factor analysis is a
data reduction method. It is a very useful method to reduce a large number of variables
resulting in data complexity to a few manageable factors. These factors explain most
part of the variations of the original set of data. A market researcher might have collected
data on say, more than 50 attributes (or items) of a product which may become very
difficult to analyse. Factor analysis could help to reduce the data on 50 odd attributes to
a few manageable factors. It helps in identifying the underlying structure of the data.

A factor is a linear combination of variables. It is a construct that is not directly
observable but that needs to be inferred from the input variables. The factors are
statistically independent. We will show you their application in a regression analysis as
the factor scores, when used as independent variables in regression analysis, help to
solve the problem of multicollinearity. The problem of multicollinearity in a regression
model arises when the independent variables are so highly correlated that it becomes
difficult to separate out the influence of each of the independent variables on the dependent
variable. The factor scores could also be used in other multivariate techniques.

7.7.1 Uses of Factor Analysis

The technique of factor analysis has multiple uses as discussed in the following situations:

Scale Construction: Factor analysis could be used to develop concise multiple
item scales for measuring various constructs. We have already discussed in the chapter
Attitude Measurement and Scaling the process of developing a multiple item scale that
typically starts generating a large set of items (statements) relating to the attitude being
measured. This is done as part of exploratory research. Factor analysis can reduce the
set of statements to a concise instrument and at the same time, ensure that the retained
statements adequately represent the critical aspects of the constructs being measured.
Suppose we want to prepare a multiple item scale for measuring the job satisfaction of
skilled workers in an organization. As the first step, we would generate a large number
of statements, numbering say 100 or so as part of exploratory research. These statements
could be subjected to factor analysis and let us assume that we get three factors out of
it. Now, if we want to construct a 15-item scale to measure job satisfaction, what could
be done is to separate five items in each of the factors having the highest factor loading.
The concept of factor loading will be discussed later in the book. This way, a 15-item
scale to measure job satisfaction could be developed.
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Establish Antecedents:This method reduces multiple input variables into grouped
factors. Thus, the independent variables can be grouped into broad factors. For example,
all the variables that measure the safety clauses in a mutual fund could be reduced to a
factor called safety clause. Thus, the company could know about the broad benefit that
an investor seeks in a fund.

Psychographic Profiling: Different independent variables are grouped to
measure independent factors. These are then used for identifying personality types.
One of the most well known inventories based on this technique is called the 16 PF
inventory.

Segmentation Analysis: Factor analysis could also be used for segmentation.
For example, there could be different sets of two-wheelers-customers owning two
wheelers because of different importance they give to factors like prestige, economy
consideration and functional features.

Marketing Studies: The technique has extensive use in the field of marketing
and can be successfully used for new product development; product acceptance research,
developing of advertising copy, pricing studies and for branding studies. For example we
can use it to:

 Identify the attributes of brands that influence consumers’ choice.
 Get an insight into the media habits of various consumers.

 Identify the characteristics of price-sensitive customers.

7.7.2 Conditions for a Factor Analysis Exercise

Factor analysis requires some specific conditions that must be ensured before executing
the technique. These are mentioned in detail in this section.

 Factor analysis exercise requires metric data. This means the data should be
either interval or ratio scale in nature. The variables for factor analysis are identified
through exploratory research which may be conducted by reviewing the literature
on the subject, researches carried out already in this area, by informal interviews
of knowledgeable persons, qualitative analysis like focus group discussions held
with a small sample of the respondent population, analysis of case studies and
judgement of the researcher. Generally in a survey research, a five or seven-
point Likert scale or any other interval scales may be used.

 As the responses to different statements are obtained through different scales, all
the responses need to be standardized. The standardization helps in comparison
of different responses from such scales. The standardization is carried out using
the following formulae:

Actual score of ith respondent on statement – Mean of all respondents on the statement

Standard deviation of all respondents on the statement

 The size of the sample respondents should be at least four to five times more than
the number of variables (number of statements).

 The basic principle behind the application of factor analysis is that the initial set of
variables should be highly correlated. If the correlation coefficients between all
the variables are small, factor analysis may not be an appropriate technique. A
correlation matrix of the variables could be computed and tested for its statistical
significance. The hypothesis to be tested may be written as:
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o H
0
: Correlation matrix is insignificant, i.e., correlation matrix is an identity

matrix where diagonal elements are one and off diagonal elements are zero.

o H
1
: Correlation matrix is significant.

The test is carried out by using a Barttlet test of sphericity, which takes the
determinant of the correlation matrix into consideration. The test converts it into
a chi-square statistics with degrees of freedom equal to [(k(k-1))/2], where k is
the number of variables on which factor analysis is applied. The significance of
the correlation matrix ensures that a factor analysis exercise could be carried out.

 Another condition which needs to be fulfilled before a factor analysis could be
carried out is the value of Kaiser-Meyer-Olkin (KMO) statistics which takes a
value between 0 and 1. For the application of factor analysis, the value of KMO
statistics should be greater than 0.5. The KMO statistics compares the magnitude
of observed correlation coefficients with the magnitudes of partial correlation
coefficients. A small value of KMO shows that correlation between variables
cannot be explained by other variables.

7.7.3 Steps in a Factor Analysis Exercise

There are basically two steps that are required in a factor analysis exercise, which are
as follows:

1. Extraction of Factors: The first and the foremost step is to decide on how
many factors are to be extracted from the given set of data. This could be
accomplished by various methods like the centroid method, the principal component
method and the maximum likelihood method. Here, only the principal component
method will be discussed very briefly. As we know that factors are linear
combinations of the variables which are supposed to be highly correlated, the
mathematical form of the same could be written as

F
i
 = W

i1
X*

1
 + W

i2
X*

2
 + W

i3
X*

3
 + ... + W

ik
X*

k

Where,

X*
i

= ith standardized variable

F
i

= Estimate of ith factor

W
i

= Weight or factor score coefficient for ith standardized variable.

k = Number of variables

The principal component methodology involves searching for those values of W
i

so that the first factor explains the largest portion of total variance. This is called
the first principal factor. This explained variance is then subtracted from the
original input matrix so as to yield a residual matrix. A second principal factor is
extracted from the residual matrix in a way such that the second factor takes
care of most of the residual variance. One point that has to be kept in mind is that
the second principal factor has to be statistically independent of the first principal
factor. The same principle is then repeated until there is little variance to be
explained. Theory may be used to specify how many factors should be extracted
or it may be based on the criterion of the Kaiser Guttman method. This method
states that the number of factors to be extracted should be equal to the number of
factors having an eigenvalue of atleast 1. Since each of the variables in the original
data set has a variance of 1 (eigenvalue of 1), therefore, if there are 50 variables
then the total variation in the data set will be 50.
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We know that a factor is a linear combination of the various variables. Now
eigenvalue for each of the factor is computed and only those factors that have an
eigenvalue at least 1 are accepted as per Kaiser Guttman method. All those
factors having eigenvalues less than 1 are rejected. This is because each of the
variables has a variance of 1 and, therefore, a linear combination of these variables
called factor should not have an eigenvalue less than 1.

Another output of the factor analysis exercise is a factor score, which is computed
for each of the factors corresponding to each respondent. Most software, including
SPSS, provide factor score for each respondent and each factor. As the factor
scores are statistically independent, they can be used in regression and discriminant
analysis as independent variables. This will be explained briefly in the text later
on.

The correlation coefficient of the extracted factor score with a variable is called
the factor loading. In most computer printouts, a matrix of factor loadings called
factor matrix or component matrix is presented. Factor loadings play a very
important role in the computations of eigenvalues of each factor and also in
computing the communalities of each variable. These concepts would be discussed
in depth with the help of a numerical exercise.

2. Rotation of Factors: The second step in the factor analysis exercise is the
rotation of initial factor solutions. This is because the initial factors are very difficult
to interpret. Therefore, the initial solution is rotated so as to yield a solution that
can be interpreted easily. Most of the computer software would give options for
orthogonal rotation, varimax rotation and oblique rotation. Generally, the
varimax rotation is used as this results in independent factors. The varimax rotation
method maximizes the variance of the loadings within each factor. The variance
of the factor is largest when its smallest loading tends towards zero and its largest
loading tends towards unity. The basic idea of rotation is to get some factors that
have a few variables that correlate high with that factor and some that correlate
poorly with that factor. Similarly, there are other factors that correlate high with
those variables with which the other factors do not have significant correlation.
Therefore, the rotation is carried out in such way so that the factor loadings as in
the first step are close to unity or zero. This procedure avoids problems of having
factors with all variables having midrange correlations. This is done for a better
interpretation of the results and for the ease obtained in naming the factors. Once
this is done, a cut off point on the factor loading is selected. There is no hard and
fast rule to decide on the cut-off point. However, generally it is taken to be greater
than 0.5. All those variables attached to a factor, once the cut-off point is decided,
are used for naming the factors. This is a very subjective procedure and different
researchers may name same factors differently. Another point to be noted is that
a variable which appears in one factor should not appear in any other factor. This
means that a variable should have a high loading only on one factor and a low
loading on other factors. If that is not the case, it implies that the question has not
been understood properly by the respondent or it may not have been phrased
clearly. Another possible cause could be that the respondent may have more than
one opinion about a given item (statement).

The total variance explained by all the factors taken together remains the same
after rotation. However, the amount of variations for each individual factor may undergo
a change. The communalities for each variable under the two procedures remain
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nchanged. This would be shown in the example to follow.

7.7.4 Illustration of Factor Analysis Exercise

We will explain all that is discussed above with the help of a numerical example.

A study was carried out in 2007 to understand and analyse the investment behaviour
of the employees of Public Sector Units (PSUs) and government. A sample of 80
respondents was drawn from the PSU and government employees in the vicinity of
Delhi. The respondents  were asked to state their level of agreement or disagreement on
the following parameters on a 5-point scale, where 1 = strongly disagree,
2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree. The parameters in question
were the importance given to risk averseness, returns, insurance cover, tax rebate, maturity
time, credibility of the financial institution, and easy accessibility while making an
investment. The data is presented in the Table 7.12.

Table 7.12 Data used for the Study on Investment Behaviour

Resp X1 X2 X3 X4 X5 X6 X7 Resp X1 X2 X3 X4 X5 X6 X7

No. No.

1 4 4 4 4 4 4 4 41 4 5 5 5 5 5 4

2 4 4 3 4 3 4 4 42 4 4 4 4 4 4 4

3 4 5 3 4 2 3 3 43 4 4 5 5 3 4 3

4 5 4 1 5 4 5 3 44 3 3 3 3 3 3 3

5 3 5 3 5 5 3 3 45 3 5 3 3 4 4 4

6 4 4 4 4 4 4 4 46 5 4 2 4 3 5 4

7 4 5 3 5 5 5 5 47 4 4 3 4 4 5 4

8 4 4 5 4 4 4 3 48 5 4 3 4 3 5 4

9 5 5 5 5 5 5 4 49 5 5 3 5 3 4 3

10 4 5 2 4 4 4 4 50 5 4 2 4 2 5 4

11 5 4 4 4 3 4 5 51 5 4 1 5 3 4 2

12 5 4 1 4 4 5 3 52 5 4 3 4 2 5 4

13 4 3 5 4 3 4 3 53 5 4 2 5 4 4 3

14 5 5 3 3 5 5 5 54 5 5 4 5 3 5 5

15 5 5 4 3 4 5 4 55 5 4 2 4 3 4 4

16 4 5 2 3 4 4 3 56 5 5 1 5 4 5 3

17 4 2 3 5 4 4 4 57 5 4 3 5 3 5 5

18 999 3 4 4 3 5 5 58 5 4 1 5 2 5 2

19 5 5 5 5 5 5 5 59 5 5 2 4 3 4 3

20 5 5 4 5 3 4 3 60 5 3 1 3 3 5 4

21 5 5 5 5 5 5 5 61 5 4 3 4 4 4 2

22 4 3 4 3 3 3 3 62 5 4 1 5 3 5 4

23 3 5 5 4 4 4 4 63 4 5 2 1 5 5 2

24 4 5 4 5 4 5 5 64 4 4 4 4 2 4 2

25 5 5 3 4 4 5 5 65 4 4 4 4 4 4 4

26 4 4 4 5 4 5 4 66 3 3 4 4 4 4 4

27 4 4 4 4 4 4 4 67 5 5 5 4 5 5 5
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28 4 4 5 4 2 2 2 68 5 4 4 4 4 5 4

29 2 5 5 5 5 5 5 69 4 5 3 4 4 4 4

30 4 4 4 5 4 4 4 70 5 4 2 3 3 5 4

31 2 5 4 5 4 5 4 71 4 4 4 4 4 5 5

32 4 4 3 4 4 4 4 72 3 5 3 5 4 4 4

33 3 3 4 4 4 5 4 73 4 4 4 4 4 4 4

34 5 4 3 5 4 5 3 74 3 4 3 5 5 5 5

35 5 5 3 4 4 5 4 75 5 4 4 4 3 5 3

36 5 4 4 4 4 3 4 76 4 5 5 3 3 4 3

37 4 4 5 5 3 3 3 77 5 5 2 5 4 5 4

38 4 3 4 4 4 4 3 78 4 5 2 5 3 5 3

39 1 5 4 4 5 5 5 79 4 4 3 4 5 4 4

40 4 4 4 5 5 4 4 80 2 4 3 4 3 4 2

Where, X
1

= Score on Risk averseness

X
2

= Score on Returns

X
3

= Score on Insurance cover

X
4

= Score on Tax rebate

X
5

= Score on Maturity time

X
6

= Score on Credibility of the financial institution

X
7

= Score on Easy accessibility

999 = Represents missing value in the data

7.7.5 Establishing the Strength of the Factor Analysis Solution

In order to establish the strength of the factor analysis solution it is essential to establish
the reliability and validity of the obtained reduction. As discussed earlier, this is done with
the KMO and the Bartlett‘s test of sphericity.

Using SPSS 14.0 a factor analysis was carried out. The results on KMO and
Bartlett’s test are given in Table 7.13.

Table 7.13 KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .591

Bartlett’s Test of Sphericity Approx. Chi-Square 80.004

d.f. 21

Sig. .000

It may be noted that the value of KMO statistics is greater than 0.5, indicating
that factor analysis could be used for the given set of data. Further, Bartlett’s test of
sphericity testing for the significance of the correlation matrix of the variables indicates
that the correlation coefficient matrix is significant as indicated by the p value
corresponding to the chi-square statistic. The p value is 0.000, which is less than 0.05,
the assumed level of significance, indicating the rejection of the hypothesis that the
correlation matrix of the variables is insignificant. It may be noted that the sample size of
80 is more than 5 times the number of variables (seven). All these justify the use of
factor analysis for this problem.
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7.7.6 The Factor Score Coefficient Matrix

As stated earlier, based on the correlation between the original variables, one attempts
to explain the variance between these based on some common factor. Based on the
component score coefficients we are able to obtain the factor scores for the extracted
factors.

The component score coefficient matrix for the above data is given as shown in
Table 7.14.

Table 7.14 Component Score Coefficient Matrix

Component

1 2

Risk averseness –.086 .486

Returns .257 .103

Insurance cover .163 –.456

Tax rebate .150 .080

Maturity time .372 –.128

Credibility of the financial institution .277 .408

Easy accessibility .386 .030

There are two factors that can be extracted from the data. This will be shown
later on. The factor scores for the two factors can be computed as:

Factor score for 1st factor = * * * *
1 2 3 4.086X .257X .163X .150X   

* * *
5 6 7.372X .277X .386X  

Factor score for 2nd factor = * * * *
1 2 3 4.486X .103X .456X .080X  

* * *
5 6 7.128X .408X .030X  

Where
i* i

1
i

X X
X

SD(X )

 i = 1, 2, 3, …, 7

X i
 = Mean of ith variable

SD (X
i
) = Standard deviation of X

i

The factor scores for the two factors corresponding to each of the 80 respondents
are given in Table 7.15.
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Table 7.15 Factor Scores for Two Factors Corresponding to Each Respondent

S. No. Factor Score 1 Factor Score 2 S. No. Factor Score 1 Factor Score 2
1 0.04651 – 0.70451 41 1.61059 – 0.38924
2 – 0.53408 – 0.1644 42 0.04651 – 0.70451
3 – 1.45202 – 0.49099 43 – 0.50594 – 0.86923
4 – 0.31279 1.68553 44 – 1.86938 – 1.61166
5 0.17155 – 1.39535 45 0.18383 – 0.82756
6 0.04651 – 0.70451 46 – 0.36616 1.37648
7 1.78276 0.42285 47 0.31246 0.27959
8 – 0.2645 – 1.12811 48 – 0.22733 0.98799
9 1.51256 0.16754 49 – 0.50323 0.61705

10 0.14726 0.22498 50 – 0.80791 1.5281
11 – 0.04343 0.03898 51 – 1.60916 1.20643
12 – 0.51309 1.57826 52 – 0.66907 1.1396
13 – 1.08466 – 1.129 53 – 0.57874 0.70142
14 1.28413 0.76509 54 0.94007 0.89436
15 0.53138 0.49311 55 – 0.77095 0.78087
16 – 0.50288 0.08262 56 0.06563 1.83803
17 – 0.64887 – 0.51376 57 0.42281 1.13035
18 . . 58 – 1.64612 1.95366
19 1.9624 0.20264 59 – 0.84237 0.89828
20 – 0.36439 0.22855 60 – 1.08372 1.50521
21 1.9624 0.20264 61 – 1.09004 0.17056
22 – 1.82858 – 1.44338 62 – 0.3047 1.87225
23 0.6618 – 1.49728 63 – 0.50679 0.27698
24 1.47985 0.18597 64 – 1.73666 – 0.47148
25 1.04268 1.02398 65 0.04651 – 0.70451
26 0.65159 – 0.00164 66 – 0.23388 – 1.4138
27 0.04651 – 0.70451 67 1.7621 0.09537
28 – 2.4074 – 2.0512 68 0.35326 0.44788
29 2.2565 – 1.4677 69 0.28609 – 0.16351
30 0.24681 – 0.59725 70 – 0.56646 1.26922
31 1.22608 – 0.96269 71 0.90113 – 0.0738
32 – 0.09233 – 0.31602 72 0.58443 – 0.61303
33 0.17091 – 0.81819 73 0.04651 – 0.70451
34 – 0.03512 0.90854 74 1.50237 – 0.28644
35 0.59284 0.98888 75 – 0.53833 0.56439
36 – 0.45631 – 0.74334 76 – 0.52812 – 0.93126
37 – 0.91073 – 1.46484 77 0.6543 1.48464
38 – 0.78175 – 0.89212 78 – 0.13925 1.04437
39 2.0154 – 1.74325 79 0.34942 – 0.46763
40 0.68855 – 0.74886 80 – 1.23768 – 1.34816

7.7.7 Factor Loadings and Computation of Eigenvalues

The correlation coefficient between the factor score and the variables included in the
study is called factor loading and is presented in Table 7.16, called factor matrix
(component matrix). The result presented below could always be verified by computing
the correlation coefficient between the relevant factor score with the original standardized
variables.
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Table 7.16 Component Matrix(a)

Component
1 2

Risk averseness –.176 .753

Returns .527 .160

Insurance cover .335 –.707

Tax rebate .309 .125

Maturity time .765 –.198

Credibility of the financial institution .570 .633

Easy accessibility .793 .047

In the above component matrix, the elements of the matrix are called factor
loadings. The correlation coefficient between first variable, namely, risk averseness and
factor 1 is –0.176. Similarly, the correlation coefficient between factor 2 and the variable
3, namely, insurance cover is –0.707. The factor loadings could be used to compute
eigenvalues for each factor. For example, the eigenvalue for factor 1 is computed as:

Eigenvalue of factor 1 = (–.176)2 + (.527)2 + (.335)2 + (.309)2

+ (.765)2 + (.570)2 + (.793)2

= 2.054

Eigenvalue of factor 2 = (.753)2 + (.160)2 + (–.707)2 + (.125)2

+ (–.198)2 + (.633)2 + (.047)2

= 1.551

7.7.8 Total Variance Accounted by the Extracted Factors

We note that there are two factors with eigenvalues greater than one. The percentage
of variance explained by each of the factor can be computed using the eigenvalues. As
there are seven variables, the total variance equals seven. Therefore, the variance
explained by each of the factors can be computed as:

Percentage of variance explained by factor 1

=
Eigenvalue of factor 1

100
Sum total of the eigenvalues



=
2.054

100 29.346per cent
7

 

Similarly,

Percentage of Variance explained by factor 2

=
Eigenvalue of factor 2

100
Sum total of the eigenvalues



The total variance explained by both factors = 29.346 + 22.16 = 51.506 per cent

The above computations as obtained from SPSS output are presented in
Table 7.17.
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Table 7.17 Total Variance Explained

Initial eigenvalues Extraction Sums of Squared LoadingsComponent

Total % of Variance Cumulative % Total % of Variance Cumulative %

1 2.054 29.346 29.346 2.054 29.346 29.346

2 1.551 22.160 51.506 1.551 22.160 51.506

3 .970 13.857 65.363

4 .848 12.109 77.472

5 .711 10.151 87.622

6 .490 7.003 94.626

7 .376 5.374 100.000

7.7.9 Communality: Explanation of the Original Variables Variance

It may be appropriate to introduce another concept known as communality denoted by
h2 at this stage. It indicates how much of each variable is accounted for by the underlying
factors taken together. In other words, it is a measure of the percentage of variable’s
variation that is explained by the factors. A relatively high communality shows that not
much of the variable is left over after whatever the factors represent is taken into
consideration. The communality for each variable is computed as given in Table 7.18.
The factor matrix (component matrix) as presented in Table 7.16 could be used to
compute communalities for each variable.

Table 7.18 Communalities for Variables

Communality for risk averseness (X1) = (–.176)2 + (.753)2 = .598
Communality for returns (X2) = (.527)2 + (.160)2 = .304
Communality for insurance cover (X3) = (.335)2 + (–.707)2 = .612
Communality for tax rebate (X4) = (.309)2 + (.125)2 = .111
Communality for maturity time (X5) = (.765)2 + (–.198)2 = .624
Communality for credibility of the financial institution (X6) = (.570)2 + (.633)2 = .725
Communality for easy accessibility (X7) = (.793)2 + (.047)2 = .631

The communality for the first variable is 0.598, which means 59.8 per cent of the
variance or information content of the first variable, namely, risk averseness (X

1
) is

explained by the two factors. Similarly, the communalities for the other variables could
be computed.

7.7.10 Establishing the Statistical Independence of Extracted Factors

As mentioned earlier, the two factors should be statistically independent. This means the
correlation coefficient between the two factors scores should be zero. To verify this,
correlation between the two factor scores was computed using SPSS software and the
results are presented in Table 7.19.

Table 7.19 Correlations between Factor Scores

REGR Factor Score 1
for Analysis 1

REGR Factor Score 2
for Analysis 1

REGR factor score 1
for analysis 1

Pearson Correlation 1 .000

Sig. (2-tailed) 1.000

N 79 79

REGR factor score 2
for analysis 1

Pearson Correlation .000 1

Sig. (2-tailed) 1.000

N 79 79
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7.7.11 Rotation of Factors

The next task is to interpret the factor loading matrix called the component matrix. In
order to do so and to be able to interpret the results in a better way a factor rotation is
desired. Many of the software have a provision for Varimax rotation which results in
independent factors. The purpose of rotation is to have the factor loading in such a way
that they are either close to zero or to –1 or +1. This means that the factor loadings are
high on some variable and low on some other variables. In the present case, the results
obtained after Varimax rotations are given in Table 7.20.

Table 7.20 Rotated Component Matrix(a)

Component

1 2

Risk averseness .057 –.771

Returns .551 .004

Insurance cover .109 .775

Tax rebate .332 –.027

Maturity time .671 .417

Credibility of the financial institution .732 –.435

Easy accessibility .771 .192

In order to interpret the results of Table 7.20, a cut-off point is decided. As
mentioned earlier, there is no hard and fast rule to decide the cut-off point, but generally
it is taken above 0.5. Now using 0.7 as the cut-off point, the two variables corresponding
to factor 1 having a factor loading above 0.7 are credibility of the financial institutions
and ease of accessibility. The variables corresponding to factor 2 for which the factor
loadings are greater than 0.7 are risk averseness and insurance cover. A variable which
appears in one factor does not appear in other.

7.7.12 Labelling or Naming the Factors

Our next job is to name these factors. The factor 1 comprising of the credibility of
financial institution and ease of accessibility could be named as Perceived value of
service and the factor 2 comprising of the variables risk averseness and insurance
cover could be named as Security factor. This shows that the most important factor
explaining the investment behaviour of PSU and government employees is the perceived
value of service followed by the security factor.

As stated earlier, total variance explained by the two methods remains the same
although the variance explained by each factor may undergo a change. Further, the
communalities of each variable under the two procedures do not change. This can be
shown below as:

Using the factor loadings as given in rotated component matrix, the eigenvalue of
factor 1 can be computed as:

Eigenvalue for factor 1 = (0.057)2 + (0.551)2 + (0.109)2 + (0.332)2 + (0.671)2

+ (0.732)2 + (0.771)2

= 2.01

Eigenvalue for factor 2 = (–0.771)2 + (0.004)2 + (0.775)2

+ (–0.027)2 + (0.417)2 + (–0.435)2 + (0.192)2

= 1.60
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Variance explained by factor 1
2.01

100 28.71per cent
7

  

Variance explained by factor 2
1.60

100 22.86per cent
7

  

Total variance explained by two factors = 28.71 + 22.86 = 51.57 per cent

Therefore, we note that although variance explained by the two factors individually
has changed slightly after rotation, the total variance explained by the two factors together
has remained same.

Now using the rotated factor component matrix, the communalities for each variable
could be computed as:

Communality for risk averseness (X1) = (.057)2 + (–.771)2 = .598

Communality for returns (X2) = (.551)2 + (.004)2 = .304

Communality for insurance cover (X3) = (.109)2 + (.775)2 = .612

Communality for tax rebate (X4) = (.332)2 + (–.027)2 = .111

Communality for maturity time(X5) = (.671)2 + (.417)2 = .624

Communality for credibility of the financial institution (X6) = (.732)2 + (–.435)2 = .725

Communality for easy accessibility (X7) = (.771)2 + (.192)2 = .631

From the above we may note that the communalities for each of the variables
remain unchanged under varimax rotation. The total picture could be summarized in
Table 7.21 as obtained from the SPSS printout.

Table 7.21 Total Variance Explained

Initial eigenvalues Extraction Sums of Squared
Loadings

Rotation Sums of Squared
Loadings

Component

Total Percentage
of Variance

Cumulative
Percentage

Total Percentage
of

Variance

Cumulative
Percentage

Total Percentage
of Variance

Cumulative
Percentage

1 2.054 29.346 29.346 2.054 29.346 29.346 2.010 28.708 28.708
2 1.551 22.160 51.506 1.551 22.160 51.506 1.596 22.798 51.506
3 .970 13.857 65.363
4 .848 12.109 77.472
5 .711 10.151 87.622
6 .490 7.003 94.626
7 .376 5.374 100.000

7.7.13 Applications of Factor Analysis in Other Multivariate
Techniques

One of the outputs of factor analysis, namely, factor scores, could be used as an input in
various multivariate techniques like multiple regression, discriminant analysis, cluster
analysis and multidimensional scaling. The uses are briefly described below:

Multiple Regression: One use of factor analysis is to overcome the problem of
multicollinearity in a multiple regression model. One of the assumptions of the multiple
regression models is that all the independent variables should be statistically independent.
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However, in reality this is hardly the case. We would show with the help of an example
how factor analysis would come to our rescue and help overcome the problem of
multicollinearity.

A study was conducted to determine the factors responsible for measuring the
satisfaction levels among consumers of aerated drinks. A survey was conducted with a
sample size of 100 consumers of soft drinks from different age and income groups. The
respondents were a mix of male and female. Some of the questions asked in the survey
were the following:

Strongly
Disagree

Disagree Neither
Disagree

nor Agree

Agree Strongly
Agree

1 Aerated soft drinks are refreshing (X1)

2 are bad for health (X2)

3 are very convenient to serve (X3)

4 should be avoided with age (X4)

5 are very tasty (X5)

6 are not good for children (X6)

7 should be consumed occasionally (X7)

8 should not be taken in large quantity (X8)

9 are not as good as energy drinks (X9)

10 are better than fruit juices (X10)

The question on satisfaction towards the aerated drinks was measured using the
following questions.

Strongly
Disagree

Disagree Neither
Disagree nor

Agree

Agree Strongly
Agree

You would recommend aerated
drinks to others. (S)

1 2 3 4 5

The data for the 100 respondents is given in Table 7.21.

The satisfaction level was used as a dependent variable and regressed on the
remaining 10 independent variables labelled as X

1
, X

2
, ... X

10
. The regression results are

given in Tables 7.23 and 7.24.

The results indicate that 71.3 per cent of the variations in the dependent variable,
i.e. satisfaction, is explained by the set of 10 independent variables. The variable number
X

3
, X

5
 and X

10
 are significant variables. The coefficient of the variable X

10
 indicates that

the consumers do not perceive aerated drinks to be better than fruit juices and that has
resulted in a negative and significant coefficient of the variable. This shows that the
aerated Drink Company can perceive fruit juices as a potential threat. Further, the variable
X

3
 that aerated drinks are very convenient to serve appears as a negative sign, which is

surprising. Further, the coefficient of this variable is significant. Similarly, the fifth variable,
that aerated drinks are very tasty, is significant and positive. This shows that this variable
is very important and contributing to the satisfaction of the consumers. Therefore, the
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aerated drinks company should try to cash on this and this should be reflected in their
advertisements. All other variables have the correct signs. The sign of the coefficient of
X

3
 could be due to the problem of multicollinearity. One way to overcome the problem of

multicollinearity is to run a factor analysis of the ten independent variables (X
1
, X

2
, ...,

X
10

) and use the factor score output as independent variables in the regression.

The results of the factor analysis carried out on ten independent variables are
presented in Tables 7.22 to 7.29.

Table 7.22 Data for Study on Aerated Drinks

Resp X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 S

1 4 4 4 5 4 4 4 4 4 2 4
2 3 5 4 5 3 5 5 5 3 1 5
3 3 3 3 3 4 3 4 5 4 4 2
4 1 4 4 4 5 1 5 3 3 4 3
5 2 5 3 4 4 4 2 4 5 4 2
6 3 4 4 3 3 4 4 4 4 2 5
7 3 4 4 4 5 3 3 4 4 3 3
8 2 5 4 4 3 5 4 4 4 1 4
9 3 5 4 3 4 5 4 5 4 1 5
10 5 5 4 3 4 4 4 2 4 4 2
11 3 5 4 4 5 5 4 5 4 2 4
12 4 4 4 3 5 3 4 3 2 3 4
13 4 3 4 4 4 4 4 4 4 2 5
14 4 2 4 2 4 2 5 3 3 3 3
15 4 4 5 5 4 5 4 4 4 1 5
16 4 4 4 5 3 4 4 4 4 4 1
17 4 1 4 2 3 3 2 4 5 1 5
18 4 3 4 4 4 3 3 4 3 2 4
19 4 4 5 4 3 4 4 4 2 2 5
20 3 5 4 5 3 5 4 3 3 1 4
21 4 4 5 3 4 5 5 5 3 1 5
22 4 4 3 4 4 4 3 4 5 2 4
23 3 4 4 4 4 5 3 5 4 2 3
24 4 4 4 4 4 4 4 4 2 1 4
25 3 2 4 3 4 2 4 4 4 2 4
26 4 2 4 4 5 3 4 4 4 4 1
27 4 3 4 2 4 2 3 3 2 4 2
28 3 5 4 3 3 5 5 5 5 1 5
29 4 4 4 3 3 2 4 4 5 1 4
30 4 4 4 3 4 4 5 5 4 3 3
31 4 2 5 3 5 4 3 4 5 5 1
32 3 4 4 4 3 4 4 4 4 2 4
33 4 4 4 3 4 3 3 3 3 2 5
34 2 4 4 4 2 4 4 4 4 1 5
35 2 4 4 4 3 4 4 4 4 2 4
36 4 4 4 4 4 4 4 4 4 2 4
37 2 4 4 4 3 4 4 4 4 2 5
38 4 4 4 4 4 4 4 4 4 2 4
39 4 3 4 4 4 3 3 3 3 3 3
40 2 3 4 4 2 4 4 4 5 1 4
41 3 5 5 5 4 4 5 5 5 2 4
42 5 3 4 3 4 4 3 4 4 1 5
43 4 4 4 4 5 5 5 5 3 3 4
44 4 4 5 3 4 5 5 5 3 1 3
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45 2 5 4 4 4 5 5 5 5 2 4
46 3 4 4 4 4 4 4 4 4 2 3
47 3 5 4 5 3 5 5 3 3 1 4
48 4 4 4 4 5 3 3 4 3 5 2
49 4 5 4 5 4 5 5 5 5 1 5
50 3 5 4 5 4 5 5 5 5 1 4
51 5 4 4 4 5 4 4 4 4 2 3
52 4 5 4 5 3 5 5 5 4 1 4
53 4 5 5 3 5 3 4 4 4 3 3
54 3 5 4 5 3 4 5 4 3 1 4
55 4 4 4 4 5 4 4 4 3 3 4
56 3 5 4 4 4 4 4 4 4 2 5
57 4 5 4 4 4 5 4 4 4 2 5
58 3 5 4 5 3 5 5 4 4 2 4
59 3 5 4 5 3 5 5 5 3 1 4
60 5 4 5 4 5 4 4 4 5 3 4
61 4 4 4 3 5 4 4 4 4 1 5
62 4 4 4 5 3 4 4 4 4 2 4
63 3 5 5 4 4 5 4 4 4 1 5
64 4 5 4 3 4 5 5 4 2 2 4
65 4 5 4 4 4 5 4 4 4 1 5
66 4 4 4 3 4 4 4 4 4 1 5
67 4 4 5 4 4 4 4 3 4 1 4
68 3 4 5 3 4 3 3 3 3 2 3
69 3 4 4 3 3 4 4 5 5 1 4
70 2 5 4 3 3 4 4 1 5 1 3
71 2 4 5 4 4 4 4 4 4 1 3
72 4 5 4 5 4 5 5 5 5 1 4
73 2 4 2 4 2 4 4 5 1 1 5
74 4 4 4 4 4 4 4 3 3 3 3
75 5 5 5 5 5 5 2 3 4 1 5
76 2 4 4 4 4 4 4 5 4 1 4
77 1 5 5 5 5 5 5 5 1 1 4
78 1 4 2 3 2 3 3 3 3 3 4
79 5 5 5 5 5 5 5 3 1 4 2
80 4 4 4 4 3 4 3 4 3 3 1
81 4 2 4 3 4 3 3 4 4 3 2
82 5 5 5 5 5 5 5 5 1 1 4
83 4 4 4 4 5 5 5 4 4 1 4
84 4 4 2 4 4 4 4 4 4 2 5
85 4 4 4 4 4 4 4 4 4 2 3
86 4 4 4 4 4 4 4 1 2 4 2
87 4 4 5 3 3 4 4 4 4 4 1
88 4 3 5 2 3 1 2 4 2 4 1
89 4 4 4 4 4 4 3 3 3 2 4
90 5 5 5 5 5 5 5 5 1 5 1
91 4 4 3 3 2 3 3 4 5 1 4
92 4 4 4 4 4 4 4 4 1 1 5
93 4 4 4 4 4 4 4 4 4 4 2
94 1 5 5 5 5 5 5 5 5 5 1
95 5 5 5 1 5 3 3 3 5 5 1
96 4 4 4 3 3 3 3 5 5 4 2
97 5 5 5 5 5 5 5 5 2 2 4
98 1 5 5 5 5 5 5 5 1 5 1
99 2 5 5 5 2 5 5 5 5 1 4
100 4 4 4 2 4 3 1 5 1 1 5
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Table 7.23 Model Summary

Model R R Square Adjusted R
Square

Std. Error of
the Estimate

1 .845(a) .713 .681 .704

Table 7.24 Coefficients (a) of Satisfaction Function for Aerated Drinks

Unstandardized
Coefficients

Standardized
Coefficients

Model

B Std. Error Beta

t Sig.

(Constant) 6.185 .797 7.758 .000

x1 .026 .080 .021 .329 .743

x2 .069 .113 .046 .610 .543

x3 –.384 .127 –.191 –3.029 .003

x4 –.048 .107 –.034 –.453 .652

x5 .211 .104 .141 2.028 .046

x6 –.021 .125 –.016 –.172 .864

x7 .003 .104 .002 .024 .981

x8 .017 .095 .012 .183 .855

x9 –.035 .065 –.031 –.535 .594

1

x10 –.859 .067 –.861 –12.818 .000

Table 7.25 KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .722

Approx. Chi-Square 224.769

d.f. 45

Bartlett’s Test of Sphericity

Sig. .000

Table 7.26 Communalities

Initial Extraction

x1 1.000 .597

x2 1.000 .587

x3 1.000 .523

x4 1.000 .632

x5 1.000 .686

x6 1.000 .771

x7 1.000 .564

x8 1.000 .364

x9 1.000 .526

x10 1.000 .547
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Table 7.27 Total Variance Explained

Initial Eigen values Extraction Sums of Squared
Loadings

Rotation Sums of Squared LoadingsComponent

Total Percentage
of Variance

Cumulative
Percentage

Total Percentage
of Variance

Cumulative
%

Total Percentage
of Variance

Cumulative
%

1 2.935 29.349 29.349 2.935 29.349 29.349 2.857 28.572 28.572
2 1.842 18.424 47.773 1.842 18.424 47.773 1.623 16.231 44.803
3 1.020 10.202 57.975 1.020 10.202 57.975 1.317 13.172 57.975
4 .922 9.223 67.198
5 .833 8.335 75.532
6 .699 6.994 82.526
7 .554 5.540 88.066
8 .487 4.870 92.936
9 .442 4.423 97.359

10 .264 2.641 100.000

Table 7.28 Component Matrix (a)

Component
1 2 3

x1 –.245 .535 .500

x2 .745 .067 –.167

x3 .241 .632 .255

x4 .767 .059 –.200

x5 .012 .825 .079

x6 .861 .040 .166

x7 .734 .103 –.120

x8 .486 –.103 .343

x9 –.039 –.422 .588

x10 –.395 .517 –.353

Table 7.29 Rotated Component Matrix (a)

Component

1 2 3

x1 –.277 .715 .095

x2 .766 –.023 –.015

x3 .253 .675 –.056

x4 .793 –.047 –.035

x5 .082 .747 –.349

x6 .815 .127 .301

x7 .750 .032 .004

x8 .400 .093 .442

x9 –.191 –.058 .697

x10 –.267 .257 –.640

The results indicate that a factor analysis can be applied to the set of given data
as the value of KMO statistics is greater than 0.5 and the Bartlett’s test of Sphericity is
significant (see Table 7.25). There are three factors resulting from the analysis explaining
a total of 57.975 per cent of the variations in the entire data set (see Table 7.27). The
percentage of variation explained by the first, second and third factors are 28.572, 16.231
and 13.172 per cent respectively after varimax rotation is performed. We will use the
rotated component matrix using 0.63 as a cut-off point for factor loading for naming the
factors (see Table 7.29). In this way we will get three factors. Factor 1 will comprise
variables X

2
 (aerated drinks are bad for health), X

4
 (aerated drinks should be avoided

with age), X
6
 (aerated drinks are not good for children) and X

7
 (aerated drinks should be

consumed occasionally). This factor can be named as HEALTH RELATED
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CONCERNS. Factor 2 comprises X
1
 (aerated drinks are refreshing), X

3
 (aerated drinks

are convenient to serve), X
5
 (aerated drinks are very tasty). Therefore, factor 2 can be

named as PRODUCT BENEFITS. The third factor comprises X
9
(aerated drinks are

not as good as energy drinks) and X10 (aerated drinks are better than fruit juices). This
factor can be labelled as COMPARATIVE FACTOR. It would be interesting to know
that the factor loading for factor 3 with variable X

10
 is negative. Since the variable X

10

means that aerated drinks are better than fruit juices, a negative of this statement would
be that fruit juices are better than aerated drinks and this is the reason why the factor
loading came out to be negative.

The three factors would result in three factor scores, which one can obtain
using SPSS software. The factor scores for the three factors corresponding to 100
respondents are given in Table 7.30.

Table 7.30 Factor Scores for Three Factors

Resp No. Factor Score 1 Factor Score 2 Factor Score 3

1 0.2025 0.15719 0.1914
2 1.51105 –0.79256 0.39788
3 –1.00077 –0.66562 –0.2532
4 –0.23284 –1.26276 –2.96895
5 –0.45369 –1.29626 –0.40107
6 –0.36795 –0.68686 0.4222
7 –0.58014 0.19074 –0.58813
8 0.75699 –1.26523 0.48518
9 0.43582 –0.02072 1.10006
10 –0.56425 0.54785 –0.97364
11 0.78306 0.45198 0.39853
12 –0.59783 0.4272 –1.754
13 –0.46812 0.29976 0.45389
14 –1.73298 0.08667 –0.94528
15 0.62587 0.90645 0.84731
16 0.09846 –0.25195 –0.35152
17 –2.87113 0.03163 2.03164
18 –0.94379 0.10934 –0.18649
19 0.18923 0.23788 –0.43658
20 0.96208 –1.08996 –0.35469
21 0.51703 1.12285 0.94085
22 –0.69195 –0.34228 0.85841
23 0.0838 0.01981 0.79749
24 0.15092 0.01193 –0.34626
25 –1.55816 –0.28752 0.06447
26 –1.10319 0.84932 –0.55592
27 –1.94396 0.01105 –1.78376
28 0.58774 –0.45048 1.72915
29 –1.16845 –0.37279 1.15197
30 –0.06348 0.51132 0.44107
31 –1.5239 1.87952 0.1172
32 –0.03277 –0.76861 0.28016
33 –1.05747 –0.02494 –0.58442
34 0.09781 –1.82459 0.59433
35 0.10986 –1.27013 0.03485
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36 –0.13268 0.23894 0.33345
37 0.10986 –1.27013 0.03485
38 –0.13268 0.23894 0.33345
39 –1.08838 0.00256 –0.9735
40 –0.3641 –1.67448 1.23835
41 1.10082 0.50986 0.76742
42 –1.23638 0.84763 1.29522
43 0.72192 0.96046 –0.21328
44 0.51703 1.12285 0.94085
45 1.07761 –0.4793 0.78232
46 0.00995 –0.26259 0.08814
47 1.28319 –1.10298 –0.4412
48 –0.65762 0.69985 –1.60134
49 1.15819 0.39357 1.49835
50 1.30082 –0.10796 1.25305
51 –0.2326 1.24649 0.38675
52 1.24195 –0.20174 1.16678
53 –0.28972 1.38371 –0.32258
54 1.11609 –1.06193 –0.22496
55 0.00584 0.70411 –0.74962
56 0.34538 –0.32341 –0.03229
57 0.48378 0.29228 0.41631
58 1.23999 –0.81004 0.13446
59 1.51105 –0.79256 0.39788
60 –0.27805 2.06775 0.62801
61 –0.39449 0.77827 0.65096
62 0.15978 –0.34883 0.38342
63 0.76876 0.42585 0.62361
64 0.72266 0.18243 –0.57532
65 0.51444 0.24384 0.78378
66 –0.4372 0.27225 0.84297
67 –0.10427 0.71883 0.36652
68 –0.80315 0.15706 –0.74459
69 –0.34983 –0.49079 1.7328
70 –0.3275 –1.674 –0.3111
71 0.29492 –0.12902 0.29544
72 1.15819 0.39357 1.49835
73 0.36779 –3.30432 –0.72718
74 –0.15081 0.04288 –0.97714
75 0.10523 1.72402 0.53364
76 0.29717 –0.65734 0.62984
77 2.24638 –0.27862 –1.4388
78 –0.96904 –3.86021 –1.47407
79 1.35601 1.56239 –2.39904
80 –0.4007 –0.2949 –0.27909
81 –1.77153 0.38964 0.23212
82 1.67586 1.7275 –0.45757
83 0.54283 0.79765 0.6257
84 –0.35606 –1.12813 0.16317
85 –0.13268 0.23894 0.33345
86 –0.28286 –0.3084 –2.70727
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87 –0.46022 0.59509 0.01772
88 –2.3632 0.24265 –1.20387
89 –0.44126 0.00747 –0.52317
90 1.55321 1.92125 –1.92743
91 –1.36294 –1.43516 1.54864
92 0.2774 –0.07736 –0.86985
93 –0.19401 0.33582 –0.40148
94 1.61784 0.27229 –0.81431
95 –1.72556 2.09271 –0.33755
96 –1.18659 0.05492 0.75891
97 1.51872 1.86523 –0.30144
98 2.12373 –0.08486 –2.90867
99 1.46971 –0.93799 1.4769
100 –1.5234 0.16627 –0.11

Now, these factor scores could be used as independent variables (instead of
using X

1
, X

2
, ..., X

10
) and satisfaction level (S) as a dependent variable and the following

regression could be obtained as given in Tables 7.31 and 7.32.

The regression results indicate that 33.4 per cent of the variations in the satisfaction
level are explained by three factors. Further, the coefficients of all the factors are
significant. The third factor works out to be the most important factor in explaining the
satisfaction, followed by the second and the first factor. This is because the absolute
standardized coefficient is highest for the third factor followed by the second and first
factor.

Table 7.31 Model Summary

Model R R Square Adjusted R
Square

Std. Error of
the Estimate

1 .578(a) .334 .313 1.034

Table 7.32 Coefficients (a)

Unstandardized
Coefficients

Standardized
Coefficients

Model

B Std. Error Beta

t Sig.

(Constant) 3.600 .103 34.817 .000

REGR factor score 1
for analysis 1

.243 .104 .195 2.339 .021

REGR factor score 2
for analysis 1

-.284 .104 -.228 -2.737 .007

1

REGR factor score 3
for analysis 1

.616 .104 .494 5.923 .000

Simplifying the Discrimination Solution: In the next unit, Discriminant Analysis,
a number of independent variables are used as antecedent variables to measure causation
for a non-metric variable. In this exercise the independent variables can be reduced to a
manageable number of factors which are formulated by the grouping of variables using
factor analysis.

Simplifying the Cluster Analysis Solution:Factor analysis is also able to simplify
the data used in a cluster analysis. The technique involves grouping objects, cases or
entities on the basis of multiple variables. Here, again, to make the data manageable, the
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variables selected for grouping can be reduced to a more manageable number using a
factor analysis and the obtained factor scores can then be used to cluster the objects/
cases under study.

Perceptual mapping in multidimensional scaling: The technique forms a
part of a larger group called perceptual mapping. Factor analysis that results in factors
can be used as dimensions with the factor scores as the coordinates to develop attribute-
based perceptual maps where one is able to comprehend the placement of brands or
products according to the identified factors under study.

Therefore, it is noted that factor analysis is a very powerful technique of data
reduction and the factor scores have applications in various other multivariate techniques.

7.8 DISCRIMINANT ANALYSIS

Discriminant analysis is used to predict group membership. This technique is used to
classify individuals/objects into one of the alternative groups on the basis of a set of
predictor variables. The dependent variable in discriminant analysis is categorical and on
a nominal scale, whereas the independent or predictor variables are either interval or
ratio scale in nature. When there are two groups (categories) of dependent variable, we
have two-group discriminant analysis and when there are more than two groups, it is a
case of multiple discriminant analysis. In case of two-group discriminant analysis, there
is one discriminant function, whereas in case of multiple discriminant analysis, the number
of functions is one less than the number of groups.

7.8.1 Objectives and Uses of Discriminant Analysis

The objectives of discriminant analysis are the following:

 To find a linear combination of variables that discriminate between categories of
dependent variable in the best possible manner.

 To find out which independent variables are relatively better in discriminating
between groups.

 To determine the statistical significance of the discriminant function and whether
any statistical difference exists among groups in terms of predictor variables.

 To develop the procedure for assigning new objects, firms or individuals whose
profile but not the group identity are known to one of the two groups.

 To evaluate the accuracy of classification, i.e., the percentage of customers that
it is able to classify correctly.

Discriminant analysis can be a very powerful technique of analysis in multiple
situations. Some areas in which it is extensively used are as follows:

 Scale Construction: Discriminant analysis is used to identify the variables/
statements that are discriminating and on which people with diverse views will
respond differently. For example, in case one wants to assess people who believe
that corporate governance is the responsibility of policy-makers against those
who think it needs to be self driven or individual centric, one may generate a
number of statements and then conduct a pilot study and select only those
statements on which the two groups differ significantly.

 Segment Discrimination: Most business managers recognize that the population
under consideration can never be totally homogeneous in composition. Therefore,
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to understand what are the key variables on which two or more groups differ
from each other, this technique is extremely useful. Questions to which one may
seek answers are as follows:

o What are the demographic variables on which potentially successful salesmen
and potentially unsuccessful salesmen differ?

o What are the variables on which users/non-users of a product can be
differentiated?

o What are the economic and psychographic variables on which price-sensitive
and non-price sensitive customers be differentiated?

o What are the variables on which the buyers of local/national brand of a product
be differentiated?

 Perceptual Mapping: The technique is also used extensively to create attribute-
based spatial maps of the respondent’s mental positioning of brands. The advantage
of the technique is that it can present brands or objects and the attributes on the
same map. Therefore, the business manager can determine what attribute is the
unique selling proposition (USP) of which brand and which are the attributes that
are valued by the respondent but there is no brand that currently satisfies that
need.

7.8.2 Discriminant Analysis Model

The mathematical form of the discriminant analysis model is:

Y = b
0
 + b

1
 X

1
 + b

2
 X

2
 + b

2
 X

2
 + ... + b

K
X

K

Where, Y = Dependent variable

b
s

= Coefficients of independent variables

X
s

= Predictor or independent variables

It may be kept in mind that the dependent variable Y should be a categorized
variable, whereas the independent variables X

s
 should be continuous. As the dependent

variable is a categorized variable, it should be coded as 0, 1 or 1, 2 and 3, similar to the
dummy variable coding.

The method of estimating b
s
 is based on the principle that the ratio of between

group sum of squares to within group sum of squares be maximized. This will make the
groups differ as much as possible on the values of the discriminant function.

After having estimated the model, the b
s
 coefficients (also called discriminant

coefficient) are used to calculate Y, the discriminant score by substituting the values of
X

s
 in the estimated discriminant model. For any new data point that we want to classify

into one of the groups, a decision rule is formulated for this purpose to determine the cut-
off score, which is usually the midpoint of the mean discriminant scores of the two
groups in case of two-group discriminant analysis, provided the size of the samples in the
two groups are same. The accuracy of classification is determined by using a classification
matrix (also called confusion matrix).

The relative importance of the independent variables could be determined from
the standardized discriminant coefficient function and the structure matrix. The difference
between the standardized and unstandardized discriminant function is that in the un-
standardized discriminant function we have a constant term, whereas in the standardized
discriminant function, there is no constant term.
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7.8.3 Illustration of Discriminant Analysis

We will illustrate the estimation and the use of the discriminant model in the case of two
groups with the help of an example.

A wool manufacturer is interested in getting information on the possible commercial
acceptance of a new yarn. He wants to know the characteristics of the fibers that
differentiate between prospective buyers/non-buyers of the product. He is interested
primarily in ascertaining the relative importance of the following yarn characteristics.

 Durability
 Lightness in weight
 Low investment in conversion facilities
 Rot resistance

 The above stated points affect a potential buyer’s overall evaluation of the yarn’s
desirability. The ratings in Table 7.33 pertain to the product being considered and represent
the judgements of 18 potential buyers regarding the individual characteristic ratings and
‘buy’ versus ‘not buy’ response. Thus, each respondent rates the product according to
each of the four characteristics and then indicates whether he would be a prospective
buyer of the product or not. The rating is done on an 11-point scale (where 0 represents
very poor and 10 excellent). The data for the exercise is reported in Table 7.33.

Table 7.33 Ratings of Four Characteristics of Yarn

S.No. Buyer/
Non-buyer

Durability Light
Weight

Low
Investment

Rot
Resistance

Discriminant
Score (Y)

1 Buyer 9 8 7 6 1.06
2 Buyer 7 6 6 5 .28
3 Buyer 10 7 8 2 2.18
4 Buyer 8 4 5 4 1.35
5 Buyer 9 9 3 3 2.23
6 Buyer 8 6 7 2 1.18
7 Buyer 7 5 6 2 .81
8 Buyer 5 4 2 3 .22
9 Buyer 4 3 3 4 –.69

10 Non-buyer 4 4 4 6 –1.24
11 Non-buyer 3 6 6 3 –1.88
12 Non-buyer 6 3 3 4 .55
13 Non-buyer 2 4 5 2 –2.04
14 Non-buyer 1 2 2 1 –1.83
15 Non-buyer 4 6 5 6 –1.54
16 Non-buyer 6 7 5 6 –.36
17 Non-buyer 7 5 6 2 .81
18 Non-buyer 3 2 3 3 –1.09

It may be important to mention that the actual size of the sample was 26, but the
above 18 observations reported in Table 7.33 were used for a model estimation, and the
remaining 8 observations presented in Table 7.33 were used as a hold-out sample for
validation of the discriminant model.

We would conduct a discriminant analysis to find out:

 The percentage of sample that it is able to classify correctly.

 Statistical significance of the discriminant function.

 Which variables (durability, light weight, low investment and rot resistance)
are relatively better in discriminating between the two groups.

 How to classify a person as a potential buyer or non-buyer.

The discriminant analysis exercise is carried out using the SPSS software.
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7.8.4 Descriptive Statistics

As the two groups (buyer/non-buyer) are to be compared on the basis of four
characteristics of the yarn, namely, durability, light weight, low investment and rot
resistance, it will be useful to compute their mean values to get an idea of the differences
in their mean score. The mean scores, along with the standard deviations of the four
characteristics of the yarn are presented in Table 7.34.

We observe from Table 7.34 that the mean score for durability for the buyer
group is 7.444, whereas for the non-buyer group, it is 4.0. The difference in the score for
light weight for the buyer group is 5.778, whereas it is 4.33 for the non-buyer group.
Similar results are obtained for low investment. However, for the characteristics rot
resistance the score for the non-buyer (3.667) is slightly higher than that of the buyer
(3.444). Therefore, at the outset one may expect that all these predictor variables except
for rot resistance could be useful in discriminating between prospective buyers and non-
buyers. However, in terms of variability, the standard deviations of variables like low
investment and rot resistance seem to vary a lot.

Table 7.34 Group Statistics

Valid N (Listwise)Buyer/Non-
Buyer

Characteristics Mean Std.
Deviation

Unweighted Weighted

Durability 4.0000 2.00000 9 9.000

Light Weight 4.3333 1.80278 9 9.000

Low Investment 4.3333 1.41421 9 9.000

Non-Buyer

Rot Resistance 3.6667 1.93649 9 9.000

Durability 7.4444 1.94365 9 9.000

Light Weight 5.7778 1.98606 9 9.000

Low Investment 5.2222 2.10819 9 9.000

Buyer

Rot Resistance 3.4444 1.42400 9 9.000

Durability 5.7222 2.60781 18 18.000

Light Weight 5.0556 1.98442 18 18.000

Low Investment 4.7778 1.80051 18 18.000

Total

Rot Resistance 3.5556 1.65288 18 18.000

Table 7.35 Tests of Equality of Group Means

Characteristics Wilks’ Lambda F d.f.1 d.f.2 Sig.

Durability .538 13.729 1 16 0.002

Light Weight .860 2.610 1 16 0.126

Low Investment .935 1.103 1 16 0.309

Rot Resistance .995 0.077 1 16 0.785

7.8.5 Tests for Differences in Group Means

However, to know for which of the characteristics a significant difference exists between
the means of two groups, a one-way ANOVA is carried out for each of the characteristics,
where each of the predictor variable (durability, light weight, low investment and rot
resistance) is treated as a dependent variable and the non-buyer/buyer group as an
independent variable. The results are presented in Table 7.35.
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It is observed from the Table 7.35 that the significant difference in the mean
exists for the durability, for which the p value is 0.002, which is less than 0.05, the
assumed level of significance. There does not seem to be any significant difference in
the means of the remaining three characteristics as the p value in each of these cases is
greater than 0.05.

7.8.6 Assessing Classification Accuracy

The classification accuracy can be assessed in the following ways:

Hit Ratio: In our case, the discriminant score for each of the respondents was
computed (see Table 7.33) and, as already mentioned, if the discriminant score is greater
than zero, the individual is classified into the buyer group; otherwise into the non-buyer
group. Using this, results of classification for all the cases are presented in Table 7.36,
which classifies each respondent into the buyer/non-buyer category. This table is also
called confusion matrix or classificatory table. It may be seen from Table 7.36 that out
of the 9 respondents who were actually prospective buyers, 8 were predicted by the
model as buyers. Similarly, out of the 9 respondents that were actually non-buyers, 7 of
them were predicted as non-buyers. The overall classificatory ability of the model
measured by the hit ratio is given as:

Table 7.36 Classification Results (b, c)

Predicted Group
Membership

Buyer/Non-Buyer

Non-Buyer Buyer

Total

Non-Buyer 7 2 9Count

Buyer 1 8 9

Non-Buyer 77.8 22.2 100.0

Original

%

Buyer 11.1 88.9 100.0

Non-Buyer 6 3 9Count

Buyer 2 7 9

Non-Buyer 66.7 33.3 100.0

Cross-validated(a)

%

Buyer 22.2 77.8 100.0

a. Cross validation is done only for those cases in the analysis. In cross validation,
each case is classified by the functions derived from all cases other than that case.

b. 83.3% of original grouped cases correctly classified.
c . 72.2% of cross-validated grouped cases correctly classified.

In this case, there were 15 correct predictions out of 18; therefore, the hit ratio
works out to be 83.3 per cent.

No. of correct predictions
Hit ratio =

Total number of cases

Maximum vs proportional chance criterion: We may ask the question about how
reliable is a hit ratio. If the sample sizes were equal in both the groups, the chance would
be 50 per cent. In our case, getting 83.33 per cent accuracy appears to be very good.
The question is what happens if the sizes of the sample are not the same in the two
cases. Suppose our sample comprises 70 per cent buyers and 30 per cent non-buyers.
As per the maximum chance criteria, the best thing to do would be to classify each
respondent belonging to the buyer group so that we can get 70 per cent accuracy. This
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way we could maximize the percentage of cases correctly classified. This type of rule is
not useful as we cannot classify any case belonging to the non-buyer category correctly.
Our purpose is however, to make correct predictions about both the groups. In such a
case, proportional chance criterion is used as the standard for evaluation. It is given by:

C
prop

 = 2 + (1 – )2

Where,  = Proportion of individuals belonging to group 1.

1 –  = Proportional of individuals belonging to group 2.

For 70 per cent buyers and 30 per cent non-buyers, the index equals:

C
prop

= (0.70)2 + (0.30)2

= 0.49 + 0.09

= 0.58

If by using a discriminant function, a classification accuracy of 65 per cent (say)
is obtained, the hit ratio would look good compared to chance alone (0.58). However,
this would not be as attractive as the maximum chance criteria.

Cross-validation: This method is known as leave-one-out classification method
in SPSS. In our example, we had 18 observations. Here, the first observation is deleted
and the discriminant model is estimated on the remaining 17 observations. Based
on this discriminant model, the excluded case is predicted to belong to a specific category.
In the same way, the second observation is eliminated and the discriminant model is
estimated using the remaining 17 observations. Again based on this model, the excluded
case is predicted to belong to a specific category. This process is repeated 18 times.
That is why this method is called the leave-one-out-classification.

The second part of Table 7.36 gives the results, wherein we see that 72.2
per cent of the cases are classified correctly. This is slightly less than the original hit
ratio. Based on cross-validation results, it is expected that 72.2 per cent of the cases
would be classified correctly.

7.8.7 Correlation Matrix

The pooled within-group matrices in Table 7.37 present the correlation matrix for the
entire predictor variables. It is very important to examine this for detecting the problem
of multicollinearity (a high correlation between pairs of predictor variables). If it is noticed
that the correlation coefficient between any pair of predictor variables is greater than
0.75, it indicates that both the variables in that particular pair share a large amount of
common shared variance and might reflect the same attribute. Under such a circumstance,
one of the two variables could be eliminated for further analysis. In our case, the correlation
matrix is presented in Table 7.37.

Table 7.37 Pooled Within-Groups Matrices (a)

Durability Light Weight Low
Investment

Rot
Resistance

Durability 1.000 .633 .549 .209

Light Weight .633 1.000 .541 .327

Low Investment .549 .541 1.000 .064

Correlation

Rot Resistance .209 .327 .064 1.000
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a. The covariance matrix has 16 degree of freedom.

Table 7.37 indicates that the correlation between any pair of predictor variables
does not exceed 0.75. Therefore, there does not seem to be any serious problem of
multicollinearity. In case of a serious multicollinearity, the reliability of the model would
be less and, therefore, the researcher should be cautious about it.

7.8.8 Unstandardized Discriminant Function

As was mentioned earlier, the basic principle in the estimation of a discriminant function
is that the variance between the groups relative to the variance within the group should
be maximized. The ratio of between group variance to within group variance is given by
eigenvalues. A higher eigenvalue is always desirable. The estimated unstandardized
discriminant function is given in Table 7.38.

The results in Table 7.38 can be written in the form of discriminant function as:

Y = –1.80 + 0.618 X
1
 – 0.055 X

2
 – 0.188 X

3
 – 0.157 X

4

Table 7.38 Canonical Discriminant Function Coefficients

Variable Function  1

Durability 0.618

Light Weight –0.055

Low Investment –0.188

Rot Resistance –0.157

(Constant) –1.800

Where, Y = Discriminant score

X
1

= Durability

X
2

= Light weight

X
3

= Low investment

X
4

= Rot resistance

Given the values of X
1
, X

2
, X

3
 and X

4
, the discriminant score for each respondent

could be calculated. In case of respondent number 1, the values of X
1
 to X

4
 are given in

Table 4.68. Substituting these values in the discriminant function, the score for the first
respondent could be obtained as:

Y = –1.80 + 0.618 × 9 – 0.055 × 8 – 0.188 × 7 – 0.157 × 6 = 1.064
Similarly, the discriminant scores for the remaining respondents could be obtained.

To save space, the scores are presented in the last column of Table 7.33. In fact, the
SPSS software has a provision to provide the discriminant scores for each respondent
and saving it in the data sheet.

The eigenvalue for the above estimated discriminant function is 1.033, as shown
in Table 7.39 with 100 per cent variance explained.

Table 7.39 Eigenvalues

Function Eigenvalue Percentage of
Variance

Cumulative
Percentage

Canonical
Correlation

1 1.033(a) 100.0 100.0 .713

a. First 1 cononcial discriminant functions were used in the analysis.
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The last column of Table 7.39 indicates canonical correlation, which is the simple
correlation coefficient between the discriminant score and their corresponding group
membership (buyer/non-buyer). The value of this is 0.713, which the readers may verify.
The square of the canonical correlation is (0.713)2 = 0.508, which means 50.8 per cent
of the variance in the discriminating model between a prospective buyer/non-buyer is
due to the changes in the four predictor variables, namely, durability, light weight, low
investment and rot resistance.

7.8.9 Classification of Cases using the Discriminant Function

One can also compute the mean discriminant scores of the buyer and non-buyer groups
separately. This is known as group centroids. This works out to be –0.958 for a non-
buyer and 0.958 for a buyer. This is presented in Table 7.40.

Table 7.40 Functions at Group Centroids

Buyer/Non-buyer Function 1

Non-buyer –0.958

Buyer 0.958

The value of the function at group centroids (means) given in Table 7.39 can be
used for designing a decision rule to classify a customer into the buyer/non-buyer category.
If the size of the sample for the two groups is the same while estimating the model, the
cut-off score used for classification into the buyer/non-buyer category can be obtained
by taking the average of the two-group centroid. In the present case, the average works
out to be (–0.958 + 0.958)/2 = 0. It is shown below as:

Non-buyer Buyer

ZeroNon-buyer
– 0.958

Buyer
+ 0.958

Now, any respondent whose discriminant score is greater than zero would be
classified as a prospective buyer, whereas the one with score less than zero would be
classified as a non-buyer. Therefore, it may be inferred that a high score on durability is
likely to classify a respondent into the buyer group, whereas a high score on light weight,
low investment and rot resistance would classify the respondent into the non-buyer
category.

In case the size of sample in the two groups is not equal, the cut-off score for
classification is computed as given below:

1 22 1

1 2

(n Y n Y )
C

(n n )




Where, 1Y  and 2Y  = Mean discriminant score for group 1 (non-buyer) and group

2 (buyer)

n
1
 and n

2
 = Sizes of groups 1 and 2, respectively.

7.8.10 Significance of Discriminant Function Model

It is very important that the discriminant function is statistically significant as this will
enhance the reliability that the differentiation between the groups exists. In case the
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discriminant function is not significant, it should not be used for interpretation as the
discrimination can only be attributed to a sampling error. There is a statistic called Wilks’
lambda which is computed by finding the ratio of within-group sum of squares to total
sum of squares in a one way ANOVA where the dependent variable is the discriminant
score for each respondent and the predictor variable is the category (one or zero) to
which the respondent belongs. The results of a one-way analysis of variance are presented
in Table 7.41.

Table 7.41 ANOVA with the Dependent Variable as Discriminant Scores

Sum of
Squares

d.f. Mean
Square

F Sig.

Between Groups 16.536 1 16.536 16.536 0.001

Within Groups 16.000 16 1.000

Total 32.536 17

As we have defined Wilks’ lambda as the ratio of within-group sum of squares to
total sum of squares, its values should equal (16.0/32.536) = 0.492. The same is reported
in Table 7.42 obtained from SPSS computer printout.

Table 7.42 Wilks’ Lambda

Test of
Function(s)

Wilks’
Lambda

Chi-square d.f. Sig.

1 0.492 9.936 4 0.042

We find that the value of Wilks’ lambda is 0.492, which is the same as obtained
using the results of the one-way ANOVA. The Wilks’ lambda takes a value between 0
and 1 and lower the value of Wilks’ lambda, the higher is the significance of the discriminant
function. Therefore, a 0 (zero) value would be the most preferred one. The statistical
test of significance for Wilks’ lambda is carried out with the chi-squared transformed
statistic, which in our case is 9.936 (refer Table 7.42) with 4 degrees of freedom (degrees
of freedom equals the number of predictor variables) and a p value of 0.042. Since the
p value is less than 0.05, the assumed level of significance, it is inferred that the discriminant
function is significant and can be used for further interpretation of the results.

We had already discussed the concept of eigenvalue, which is given by the ratio
of between-sum of squares to within-sum of squares in the one-way ANOVA (see
Table 7.41). This ratio is obtained as (16.536/16) = 1.033, which is the same as reported
in Table 7.42.

7.8.11 Standardized Discriminant Coefficient

We can interpret the discriminant coefficient exactly in the same way as a regression
coefficient. This means that each coefficient reflects the relative contribution of each of
the predictor variable on the discriminant function. A small value of the discriminant
coefficient means that the impact of a unit change in a predictor variable is small in the
discriminant function score.

As mentioned earlier, the standardized discriminant function does not have
a constant term in it, whereas the unstandardized discriminant function has a constant
term. The coefficients of unstandardized discriminant function depend upon the units of
measure-ment, whereas the coefficients of standardized discriminant function are
independent of the units of measurements. The absolute values of the coefficients in
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standardized discriminant function indicate the relative contribution of the variables in
discriminating between the two groups. Table 7.43 gives the standardized canonical
discriminant function coefficients. It indicates that durability is the most important
characteristic, which discriminates between the buyer and non-buyer group, followed by
low investment, rot resistance and light weight.

Table 7.43 Standardized Canonical Discriminant Function Coefficients

Characteristics Function 1

Durability 1.219

Light Weight –.104

Low Investment –.338

Rot Resistance –.268

Structural Coefficients

Another way of finding the relative contributions of the predictor variables in discriminating
between the buyer and non-buyer groups is through comparing the structural coefficients
of the predictor variables. The structural coefficients are obtained by computing the
correlation between the discriminant score and each of the independent variables. These
are also called discriminant loadings. The structure matrix is presented in Table 7.44.

Table 7.44 Structure Matrix

Characteristics Function 1

Durability .911

Light Weight .397

Low Investment .258

Rot Resistance –.068

The correlation coefficient between the discriminant score and the variable
durability is 0.911, whereas the correlation with light weight, low investment and rot
resistance is 0.397, 0.258 and –0.068 respectively. It is observed from Table 7.44 that
durability is the most important characteristic in discriminating between a buyer and a
non-buyer followed by light weight, low investment and rot resistance. One can observe
that the relative importance of the variables have undergone a change from what we
obtained through the standardized discriminant coefficient. Durability remains the most
important characteristic using both the methods. Light weight, low investment and rot
resistance are the next important characteristics in order of relative importance in
discriminating between the buyers and non-buyers. The change in the relative importance
of variables using structure matrix in comparison to what is obtained through standardized
coefficients is due to an inter-correlation between predictor variables.

7.8.12 Out-Of-Sample Performance

This method is used to test the validity of the discriminant model. Table 7.33 presents
data on four predictor variables on which the model was built. The total number of
observations used to build the model was 18. As a matter of fact, the survey contained
26 observations, of which 18 were used to build the model. The remaining 8 observations
were kept as ‘hold-out’ samples to test the out-of-sample performance of the model.
The data on the hold-out sample is presented in Table 7.45.
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Table 7.45 Data on Hold-Out Sample

S.No. Buyer/
Non-Buyer

Durability Light Weight Low
Investment

Rot Resistance

1 Buyer 3 5 4 3
2 Buyer 9 5 6 5
3 Buyer 8 7 4 4
4 Buyer 8 6 5 5
5 Non-buyer 3 6 6 3
6 Non-buyer 4 6 5 2
7 Non-buyer 7 2 3 2
8 Non-buyer 5 5 6 4

Using the estimated discriminant function:

Y = –1.8 + 0.618 X
1
 – 0.055 X

2
 – 0.188 X

3
 – 0.157 X

4

The discriminant score corresponding to the 8 hold-out observations can be
computed as:

1 Y = –1.80 +0.618 × 3 – 0.055 × 5 – 0.188 × 4 – 0.157 × 3 = –1.444

2 Y = –1.80 +0.618 × 9 – 0.055 × 5 – 0.188 × 6 – 0.157 × 5 = 1.574

3 Y = –1.80 +0.618 × 8 – 0.055 × 7 – 0.188 × 4 – 0.157 × 4 = 1.379

4 Y = –1.80 +0.618 × 8 – 0.055 × 6 – 0.188 × 5 – 0.157 × 5 = 1.089

5 Y = –1.80 +0.618 × 3 – 0.055 × 6 – 0.188 × 6 – 0.157 × 3 = –1.875

6 Y = –1.80 +0.618 × 4 – 0.055 × 6 – 0.188 × 5 – 0.157 × 2 = –0.912

7 Y = –1.80 +0.618 × 7 – 0.055 × 2 – 0.188 × 3 – 0.157 × 2 = 1.538

8 Y = –1.80 +0.618 × 5 – 0.055 × 5 – 0.188 × 6 – 0.157 × 4 = –0.741

It is noted that out of 4 buyers, 3 are classified correctly as their discriminant
score is greater than zero. Further, out of the 4 non-buyers in the hold-out samples, 3 are
classified correctly, as their discriminant score is less than zero. Therefore, out of 8
cases, 6 cases are correctly classified resulting in an out-of-sample accuracy of 75 per
cent.

We have illustrated the case of the two-group discriminant analysis by estimating
a discriminant function. There are instances where a dependent variable can be classified
into one of three or more groups. In such a situation, the number of discriminant functions
required is one less than the number of groups. The discussion of multiple discriminant
analysis is beyond the scope of this book.

If the number of predictor variables in discriminant analysis is large, they can first
be subjected to factor analysis and the factor scores can be used as predictor variables
in estimating discriminant function.

7.9 CLUSTER ANALYSIS

One such grouping technique is cluster analysis. The basic assumption underlying the
technique is the fact that similarity is based on multiple variables, and the technique
attempts to measure the proximity in terms of the study variables. The emerging groups
are homogenous in their composition and heterogeneous as compared to the other groups.
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The grouping can be done for objects, individuals, entities and products. The researcher
identifies a set of clustering variables which have been assumed as significant for the
purpose of classifying the objects into groups. Thus, it is also referred to as a classification
technique, numerical taxonomy and Q analysis. This is basically because the technique
is used in various branches of social science, like psychology, sociology, engineering and
management. If one were to plot the groups geometrically, a robust cluster analysis is
one where individual objects in one cluster are concentrated together and where the
individual clusters are far apart from each other. Figure 7.5 shows a simple cluster
solution of breakfast food based on people who seek nutrition and convenience (ease of
preparation).

Fig. 7.5(a) Ideal Cluster Solution Fig. 7.5(b) Actual Cluster Solution

However, the actual situation might be different as the person might be using
different criteria for a weekday and for a weekend breakfast. Thus, as the criteria for
decision-making become multiple, the grouping does not happen on a simple two-
dimensional space but becomes multidimensional. Thus, the researcher is able to group
people on these three dimensions and the point regarding the interpretation of benefits
sought becomes clear as one understands the multidimensionality of needs. Thus, a
bakery/confectionery shop selling sandwiches, patties, bread rolls as well as freshly
ground idli batter, using the solution would know: (1) The lucrative segment, (2) The
segment which might be motivated to buy if one takes care of their weekday/weekend
needs and (3) A segment which is currently not interested in getting a ‘ready- to-eat’
breakfast solution and might not look at the bakery as an outlet to visit in the morning.
Once the homogenous clusters emerge, the next step is to determine the profile of the
group in terms of who they are? What is their gender, age group, family size, etc.? What
deals motivate them to buy from a particular store when they are buying eatables in
general?

7.9.1 Differentiating Cluster Analysis

In terms of the nature of the technique vis-á-vis the other multivariate techniques, cluster
analysis is similar in terms of analysing the function of multiple independent variables.
However, there are essential differences between the other data reduction techniques
and cluster analysis.

In factor analysis, the objective was to reduce the original correlated
variables to a more manageable number of orthogonal or oblique factors. However, the
data reduction was carried out on the columns of the data matrix. On the other hand, in
cluster analysis the focus is on the rows, or the individuals or entities and the objective is
to group the individuals on the variables.
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The other data classification technique we read about was two group discriminant
analyses. Here also, one might wish to group individuals or objects into groups, but the
classification or identification of groups is a priori. Thus, in the technique one has an
established classification rule and the objective of the technique is to validate the
information to attest whether the groups obtained by the identified function are correctly
classified or not. In cluster analysis, the whole population/sample is undifferentiated and
the attempts to assess similarity in response to variables and the grouping happenspost
the clustering.

7.9.2 Usage of Cluster Analysis

Cluster analysis has widespread applicability in all the branches of social sciences and
management. In management science, its most valuable contribution is in the area of
marketing, especially market segmentation. Some applications of the technique are as
follows:

 Market Segmentation: As we know, Market segmentation is the process of
splitting customers/potential customers, within a market into different groups/
segments, where customers have the same/similar requirement satisfied by a
distinct marketing mix (McDonald and Dunbar, 1998). This is one area that has
seen maximum theorization on the basis of the outputs of the technique. Some
examples are ACORN (A Classification Of Residential Neighbourhood based
on 40 variables, e.g., house/car ownership, employment, religion, lifestyle, etc.),
PRIZM (Potential Rating Index by Zip Market. This is based on 39 variables
(for example, education, affluence, family life cycle, urbanization, race and ethnicity,
mobility, etc.). The solution provides 62 lifestyle categories. The advantage with
the technique is that one can look at the combination of variables to predict
consumer or potential consumer groups. The best example of clustered solutions
are in the area of benefit segmentation (Haley, 1968). Here, the consumers
are divided into groups based on the benefits they seek from the product category.
These, then, could be across age groups, gender and other variables. Thus, a
marketer could design his product on the basis of this segmentation approach.
Yankelovich (1964) segmented consumers in terms of ‘what they look for in a
watch’ and classified people into those who are price driven, durability and
quality driven, and those driven by occasion-bound symbolism. Sinha (2003)
classified food shoppers into fun and work shoppers based on the benefits they
seek from grocery/food purchase. Sondhi and Singhvi (2005) classified grocery
shoppers into transition shoppers, traditional shoppers, thrifty shoppers and
indifferent shoppers.

 Segmenting Industries/Sectors: The researcher could also go about grouping
products or sectors (e.g., health or education) into blocks that have some common
trait(s). This makes it easier for both the organizations and policy-makers while
planning or evaluating the performance of the group.

 Segmenting Markets: Cities or regions with some common traits like population
mix, infrastructure development, climatic or socio-economic conditions could be
clustered together. If one city in Kerala and another in Andhra Pradesh are in one
cluster, then the organization is able to plan and execute a similar business approach
in the two areas.

 Career Planning and Training Analysis: In the area of human resources (HR)
the technique can be used to group people into clusters on the basis of their
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educational qualification, experience, aptitude and aspirations. This grouping can
assist the HR division to effectively manage training and manpower development
for the members of different clusters effectively.

 Segmenting Financial Sectors/Instruments: This is an emerging area where
different factors like raw material cost, financial allocations, seasonality and other
factors are being used to group sectors together to understand the growth and
performance of a group of industries. This also assists the policy-makers and the
financial analysts in assessing the monetary implications. A number of researchers
are making use of clustering principles to group consumers and their investment
behaviour on the basis of the combination of different variables and benefits
sought (behavioural finance).

The basic premise of the above technique is, as we said earlier, wherever a
researcher wants to manage the data (especially individual or organizational) and he/she
perceives that there could be multiple factors involved, cluster analysis is the best
classification technique at his/her disposal.

7.10 SUMMARY

 In a typical research study there may be a large number of variables that the
researcher needs to analyse. The analysis could be univariate, bivariate and
multivariate in nature. In the univariate analysis, one variable is analysed at a
time.

 In the bivariate analysis, two variables are analysed together and examined for
any possible association between them. In the multivariate analysis, the concern
is to analyse more than two variables at a time.

 The type of statistical techniques used for analysing univariate and bivariate data
depends upon the level of measurements of the questions pertaining to those
variables.

 Descriptive analysis refers to transformation of raw data into a form that will
facilitate easy understanding and interpretation. Descriptive analysis deals with
summary measures relating to the sample data. The common ways of summarizing
data are by calculating average, range, standard deviation, frequency and
percentage distribution.

 After descriptive analysis has been carried out, the tools of inferential statistics
are applied. Under inferential statistics, inferences are drawn on population
parameters based on sample results. The researcher tries to generalize the results
to the population based on sample results.

 R. A. Fisher developed the theory concerning ANOVA. The basic principle
underlying the technique is that the total variation in the dependent variable is
broken into two parts—one which can be attributed to some specific causes and
the other that may be attributed to chance.

 In ANOVA, the dependent variable in question is metric (interval or ratio scale),
whereas the independent variables are categorical (nominal scale). If there is one
independent variable (one factor) divided into various categories, we have one-
way or one-factor analysis of variance.

Check Your Progress

6. Write the linear
multiple regression
model with two
independent
variables.

7. When does the
problem of
multicollinearity in
a regression model
arise?

8. What are the uses
of factor analysis?

9. Why is the
discriminant
analysis used?

10. Write the difference
between factor
analysis and cluster
analysis.
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 Completely randomized design involves the testing of the equality of means of
two or more groups. In this design, there is one dependent variable and one
independent variable.

 The dependent variable is metric (interval/ratio scale) whereas the independent
variable is categorical (nominal scale). A sample is drawn at random from each
category of the independent variable.

 In two way ANOVA, we remove the effect of the extraneous factors (laboratories
or blocks) from the error sum of squares. Therefore, the total sum of square is
partitioned into three components—one due to treatment, second due to block
and the third one due to chance (called the error sum of squares).

 The population mean (), standard deviation () and proportion (p) are called the
parameters of a distribution. These tests were based on the assumption that the
population(s) from where the sample is drawn is normally distributed.

 The test on the parameters like mean, standard deviation and proportion are called
parametric tests.

 Non-parametric methods are less powerful than parametric tests when the basic
assumptions of parametric tests are valid. Therefore, there is more risk of accepting
a false hypothesis and thus committing a Type II error.

 Null hypothesis in a non-parametric test is loosely defined as compared to the
parametric tests. Therefore, whenever the null hypothesis is rejected, a non-
parametric test yields a less precise conclusion as compared to the parametric
test.

 For the use of a chi-square test, the data is required in the form of frequencies.
The data expressed in percentages or proportion can also be used, provided
it could be converted into frequencies. The majority of the applications of
chi-square (2) are with the discrete data. The test could also be applied to
continuous data, provided it is reduced to certain categories and tabulated in such
a way that the chi-square may be applied.

 A goodness of fit test is a statistical test of how well the observed data supports
the assumption about the distribution of a population. The test also examines that
how well an assumed distribution fits the data.

 The chi-square test can be used to test the independence of two variables each
having at least two categories. The test makes a use of contingency tables also
referred to as cross-tabs with the cells corresponding to a cross classification of
attributes or events.

 If the correlation coefficient between X
1

and X
2
 is either +1 or –1, the model

cannot be estimated and this is called the problem of perfect multicollinearity. The
estimation is carried out using the OLS estimates, where the sum of the squared
residuals is minimized.

 Factor analysis is a multivariate statistical technique in which there is no distinction
between dependent and independent variables. In factor analysis, all variables
under investigation are analysed together to extract the underlined factors. Factor
analysis is a data reduction method.

 A factor is a linear combination of variables. It is a construct that is not directly
observable but that needs to be inferred from the input variables. The factors are
statistically independent.
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 In factor analysis, the objective was to reduce the original correlated variables to
a more manageable number of orthogonal or oblique factors. However, the data
reduction was carried out on the columns of the data matrix. On the other hand,
in cluster analysis the focus is on the rows, or the individuals or entities and the
objective is to group the individuals on the variables.

 Cluster analysis has widespread applicability in all the branches of social sciences
and management. In management science, its most valuable contribution is in the
area of marketing, especially market segmentation.

7.11 KEY TERMS

 Descriptive analysis: It refers to transformation of raw data into a form that
will facilitate easy understanding and interpretation

 Parametric tests: The test on the parameters like mean, standard deviation and
proportion

 Goodness of fit test: A statistical test of how well the observed data supports
the assumption about the distribution of a population and also examines that how
well an assumed distribution fits the data

 Factor analysis: A multivariate statistical technique in which there is no distinction
between dependent and independent variables

 Factor: a linear combination of variables and a construct that is not directly
observable but that needs to be inferred from the input variables

7.12 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Descriptive analysis refers to transformation of raw data into a form that will
facilitate easy understanding and interpretation. Descriptive analysis deals with
summary measures relating to the sample data.

2. Linear models (Regression, Analysis of variance, Analysis of covariance),
Generalized linear models (including Logistic regression and Poisson regression),
multivariate methods (MANOVA, Canonical correlation, Discriminant analysis,
Factor analysis, Clustering), categorical data analysis (including log-linear models),
and all the standard techniques for descriptive and confirmatory statistical analysis
are possible with SAS.

3. The basic principle underlying ANOVA is that the total variation in the dependent
variable is broken into two parts—one which can be attributed to some specific
causes and the other that may be attributed to chance.

4. The population mean (), standard deviation () and proportion (p) are called the
parameters of a distribution. These tests were based on the assumption that the
population(s) from where the sample is drawn is normally distributed.

5. A goodness of fit test is a statistical test of how well the observed data supports
the assumption about the distribution of a population. The test also examines that
how well an assumed distribution fits the data.

6. In the multiple regression model, there are at least two independent variables.
The linear multiple regression model with two independent variables would look
like:
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Y = b
0
 + b

1
 X

1
 + b

2
 X

2
 + U

In the above model, there are three parameters b
0
, b

1
and b

2
that are to be

estimated. One of the very crucial assumptions for the estimation of the multiple
regression is that there should not be any perfect positive or a negative correlation
between X

1
and X

2
.

7. The problem of multicollinearity in a regression model arises when the independent
variables are so highly correlated that it becomes difficult to separate out the
influence of each of the independent variables on the dependent variable.

8. The technique of factor analysis has multiple uses in various situations, such as
scale construction, establishing antecedents, psychographic profiling, segmentation
analysis and marketing studies.

9. Discriminant analysis is used to predict group membership. This technique is used
to classify individuals/objects into one of the alternative groups on the basis of a
set of predictor variables

10. In factor analysis, the objective was to reduce the original correlated variables to
a more manageable number of orthogonal or oblique factors. However, the data
reduction was carried out on the columns of the data matrix. On the other hand,
in cluster analysis the focus is on the rows, or the individuals or entities and the
objective is to group the individuals on the variables.

7.13 QUESTIONS AND EXERCISES

Short-Answer Questions

1. What are the various levels of measurement for descriptive analysis?

2. Name some frequently used packages used by researchers for data management
and analysis.

3. What is ANOVA? Who developed the theory concerning ANOVA?

4. Define the term parametric tests.

5. Write the application of chi-square test.

6. What is problem of perfect multicollinearity?

7. Define the term factor analysis.

8. Write the objectives of discriminant analysis.

9. What is the sue of cluster analysis?

Long-Answer Questions

1. Describe the process of tabulation and analysis of data.

2. Discuss the frequently used packages used by researchers for data management
and analysis.

3. Whythe total variance may be decomposed into various components corresponding
to the sources of the variation in ANOVA? Discuss with the help of example.

4. Explain the significance of chi-square test.

5. Discuss how the variance of the estimated coefficients of the regression equation
estimated.
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6. Explain the steps in factor analysis exercise.

7. Illustrate the estimation and the use of the discriminant model in the case of two
groups with the help of an example.

8. Discuss the applications of cluster analysis.
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UNIT 8 RESEARCH PROJECT
SPECIFICATIONS AND WRITING
RESEARCH REPORTS

Structure
8.0 Introduction
8.1 Unit Objectives
8.2 Design of Research Project

8.2.1 Need for Research Design; 8.2.2 Features of a Good Research Design
8.2.3 Steps in Research Design

8.3 Exploratory, Descriptive and Diagnostic Research Designs
8.3.1 Formulation of the Research Design: Process
8.3.2 Classification of Research Designs; 8.3.3 Exploratory Research Design
8.3.4 Descriptive Research Designs; 8.3.5 Pre-Experimental Design
8.3.6 Quasi-Experimental Designs; 8.3.7 True Experimental Designs
8.3.8 Statistical Designs

8.4 Writing Research Project
8.4.1 Format of a Research Report; 8.4.2 Steps in Writing Research Reports
8.4.3 Mechanics of Writing Research Reports
8.4.4 Precautions for Writing Research Reports

8.5 Style of Research Project
8.5.1 Classification on the Basis of Information
8.5.2 Classification on the Basis of Representation

8.6 Making Bibliography
8.7 Writing Research Reports

8.7.1 Brief Reports; 8.7.2 Detailed Reports
8.7.3 Report Preparation and Presentation; 8.7.4 Report Structure
8.7.5 Interpretations of Results and Suggested Recommendations
8.7.6 Limitations of the Study

8.8 Oral Presentation of Reports
8.9 Summary

8.10 Key Terms
8.11 Answers to ‘Check Your Progress’
8.12 Questions and Exercises
8.13 Further Reading

8.0 INTRODUCTION

In this unit, you will learn about research project specifications and writing research
reports. The various steps in a research process are not mutually separate, exclusive
or discrete, but they at the same time need not always follow each other. You will also
learn about the process of research design. Research design is a structure that gives
an outline of the overall research work. It is the result of better planning and
implementation of a good strategy.

You will learn about the types of research design. A good research design will
ensure that the information gathered is relevant to the research questions and also that
it was collected economically and objectively. Research design can be classified into
exploratory research design and conclusive research design. The conclusive research
design is further categorized into descriptive and casual research. Descriptive research
has two sections—cross-sectional design and longitudinal design.
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You will also learn about the growing importance of report writing. A research
study is a tedious task and calls for exhaustive investigation on the part of the researcher.
Finally, you will also learn about written and oral reports that are necessary for data
representation. Writing a report is a creative activity that requires a lot of imagination,
effort and patience in order to make it effective. It is impossible for an organization to
progress without effective written reports, as most business activities require sending
letters and reports. Effective oral reports involve communicating ideas verbally to the
listener. An oral report saves time and builds a healthy atmosphere in an organization
by bringing the employees closer to each other.

8.1 UNIT OBJECTIVES

After going through this unit, you will be able to:

 Discuss the significance of research design process

 Describe the concept of research design

 Explain the process of research design

 Classify research design

 Discuss exploratory, descriptive and experimental research design

 Discuss the importance of a research report

 Explain the precautions taken while writing research report

 Explain the various types of reports used in research

 Discuss the advantages and disadvantages of various types of reports

8.2 DESIGN OF RESEARCH PROJECT

Research design is a structure that gives an outline of the overall research work. It is
the result of better planning and implementation of a good strategy. Different authors
have given different definitions for research design. According to Kerlinger, research
design is the plan, structure and strategy of investigation conceived so as to obtain
answers to research questions and to control variance. Bernard Phillips defines research
design as the blueprint for collection, measurement and analysis of data.

The decisions that you need to take to formulate a research design should be
based on the following questions:

 What is the research all about?
 Why is the research being done?
 What kind of data is required for the research?
 From where can the data be obtained?
 How much time will the research take?
 What is a sample research design?
 How should the data be analysed?
 What is the style of report preparation?

A research design helps a researcher to organize ideas and check for flaws and
inadequacies in the collected data. It involves the following elements:

 A statement that clearly defines the problem for which the research is being
done
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 Procedures and techniques for gathering the information required for
research design

 Methods that need to be implemented for processing and analysing the data
required for research design

The overall research design can be divided into the following four parts:

(i) Sampling Part: It includes the method of selecting items that are to be observed
for the research study.

(ii) Observational Part: It includes the conditions under which you need to make
observations.

(iii) Statistical Part: It is based on the number of items that need to be observed
and the analysis technique to be used for the analysis of gathered data.

(iv) Operational Part: It involves the techniques that help to implement the items
specified in the sampling, statistical and observational designs.

8.2.1 Need for Research Design

Before starting the research process, it is important to formulate an efficient and
appropriate research design. A research design is significant as it has the following
advantages:

 It helps in the smooth functioning of various research operations.

 It requires less effort, time and money.

 It helps to decide the methods and techniques to be used for collecting and
analysing  data.

The researcher needs to consider the following factors before creating a research
design:

 Source of the information

 Skills of the researcher and his coordinating staff

 Problem objectives

 Nature of the problem

 Availability of time and money for the research work

8.2.2 Features of a Good Research Design

A good research design is characterized by flexibility, efficiency and low cost, but it
has many other features too. On the basis of the description of the design, a research
design has the following features:

 It states the sources and types of information required for solving the problem
for which the research is being carried out.

 It is a strategy for indicating the approach to be adopted for gathering and
analysing data.

 It includes performing research work according to time and budget constraints.

 It minimizes preconception and maximizes the reliability of collected and
analysed data.

 It minimizes experimental errors in an investigation.

 It provides various aspects for dealing with a problem.
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A research design depends to a large extent on the type of research study that
you are conducting. If the research study is exploratory, then emphasis is on the
discovery of ideas. So, a research design should be flexible to implement the different
aspects of a phenomenon. However, when the purpose is to obtain an accurate
description of a research study, the design that maximizes reliability of the collected
data is considered a good design. The availability of time, money, skills of the research
staff and the method of obtaining information must be considered while creating
experimental design, survey design and sample design.

8.2.3 Steps in Research Design

The steps in a research design primarily depend on the type of research being
conducted. The steps involved in a research process are as follows:

1. Preparing the research question or problem

2. Assessing the available literature

3. Creating hypotheses

4. Constructing the research design

5. Collecting data

6. Analysing the data

7. Interpreting the results

8. Writing the research report

The fourth step, i.e., constructing the research design, involves three subordinate
steps, which include the process of creating a research design. The three subordinate
steps can further be explained as follows:

(i) Identifying the Variables: This involves identifying the variables to be studied
and determining their types. The most common types of variables are dependent,
independent, controlled and other variables. Dependent variables are items
such as responses of subjects and outcomes of survey or criterion variables.
Independent variables, on the other hand, are those, which are explanatory or
predictor variables.

(ii) Formulating the Functional Definitions: Here, the researcher explores the
possibilities and ways in which the variables can be operationalized.

(iii) Selecting the Design for Data Analysis: This is the preliminary step of data
collection, and hence, involves determination of appropriate design for analysing
the data being collected.

8.3 EXPLORATORY, DESCRIPTIVE AND
DIAGNOSTIC RESEARCH DESIGNS

Once you have established the what of the study, i.e., the research problem, the next
step is the how of the study, which specifies the method of achieving the stated research
objectives in the best possible manner.

Different paradigms will guide the selection of the gamut of techniques available.
These differences in approach have led to varying definitions of what constitutes a
research design.
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Green et al. (2008) defines research designs as “The specification of methods
and procedures for acquiring the information needed. It is the overall operational
pattern or framework of the project that stipulates what information is to be collected
from which sources by what procedures. If it is a good design, it will insure that the
information obtained is relevant to the research questions and that it was collected
by objective and economical procedures.”

Thyer (1993) states that, “A traditional research design is a blueprint or detailed
plan for how a research study is to be completed—operationalizing variables so
they can be measured, selecting a sample of interest to study, collecting data to be
used as a basis for testing hypotheses, and analysing the results.” The essential
requirement of the design is thus to provide a framework and direction to the
investigation in the most efficient manner. Sellitz et al. (1962) state that “A research
design is the arrangement of conditions for collection and analysis of data in a
manner that aims to combine relevance to the research purpose with economy in
procedure.”

One of the most comprehensive and holistic definition has been given by
Kerlinger (1995). He refers to a research design as, “….. A plan, structure and strategy
of investigation so conceived as to obtain answers to research questions or problems.
The plan is the complete scheme or programme of the research. It includes an outline
of what the investigator will do from writing the hypotheses and their operational
implications to the final analysis of data.”
Thus, the formulated design must ensure three basic tenets:

(a) Convert the research question and the stated assumptions/hypotheses into
operational variables that can be measured.

(b) Specify the process that would be followed to complete the above task, as
efficiently and economically as possible.

(c) Specify the ‘control mechanism(s)’ that would be used to ensure that the effect
of other variables that could impact the outcome of the study have been
controlled.

The important consideration is that none of these assumptions can be foregone;
all of them must be addressed succinctly and adequately in the design for it to be able
to lead on to the methods to be used for collecting the problem-specific information.
Thus, it follows the problem definition stage and precedes the data collection stage.
However, this is not an irreversible step. Sometimes when the researcher is
operationally defining the variables for study, it might emerge that the research question
needs to be restructured and consecutively the approach for data collection also might
oscillate from the quantitative to the qualitative or vice versa.

At this juncture, one needs to understand the distinction between research design
and research method. While the design is the specific framework that has been created
to seek answers to the research question, the research method is the technique to
collect the information required to answer the research problem, given the created
framework.

Thus, research designs have a critical and directive role to play in the research
process. The execution details of the research question to be investigated are referred
to as the research design.
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8.3.1 Formulation of the Research Design: Process

Once the researcher has identified the research scope and objectives, he has also
established his/her epistemological position. This could be positivistic—in which case
the method of enquiry would necessarily be scientific and empirical. Subsequently,
this would require a statistical method of analysis (Ackroyd, 1996). The constructivists
on the other hand argue for methods that are richer and more applicable to the social
sciences, unlike the more pedantic experimental approach. Qualitative is a more
definitive choice here than the quantitative (Atkinson and Hammersley, 1994). Yet
another approach is the principle of triangulation (Jick, 1979), which advocates the
simultaneous or a sequential use of the qualitative and quantitative methods of
investigation. The proponents state that when the findings from diverse methods are
collated, then the results are richer, more wholistic and this, in turn, improves the
sanctity of the analysis.

The formulated research questions are then, through a comprehensive theoretical
review, put into a practical perspective. The conceptual design thus developed requires
and entails specifications of the variables under study as well as approach to the
analysis. This might in turn lead to a refining or rephrasing of the defined research
questions. Thus, the formulation of the research design is not a stagnant stage in the
research process; rather it is an ongoing backward and forward integrated process by
itself.

An illustration: Let us take the example of the organic food study. The formulated
research problem was:

To investigate the consumer decision-making process for organic food products
and to segment the market according to the basket size.

On conducting an extensive review of the literature, it was found that organic
consumption is not always a self-driven choice; rather it could be the seller who
might influence the product choice. Thus, a research design was formulated to study
the organic consumer’s decision stages. However, once the design is selected and a
proposed sampling plan is developed, the next step required is that the constructs and
the variables to be studied must be operationalized. On defining the organic consumer,
we realized the significance of the psychographics of the individual—the attitude,
interest and opinion—which were extremely critical. Thus, to get a wholistic view,
one needs to look at the psychographic profile of the existing consumer, as well as of
the potential consumer with a similar mindset. This led to a revision of the research
question:

To investigate the consumer decision-making process for organic food products
and to segment the market—existing and potential—according to their psychographic
profile.

8.3.2 Classification of Research Designs

The researcher has a number of designs available to him for investigating the research
objectives. There are various typologies that can be adopted for classifying them. The
classification that is universally followed and is simple to comprehend is the one
based upon the objective or the purpose of the study. A simple classification based
upon the research needs ranging from simple and loosely structured to the specific
and more formally structured is given in Figure 8.1. This depiction shows the two
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types of researches—exploratory and conclusive as separate design options, with
subcategories in each.

The demarcation between the designs in practice is not this compartmentalized.
Thus, a more appropriate approach would be to view the designs on a continuum as
in Figure 8.2. Hence, in case the research objective is diffused and requires a fine-
tuning and refinement, one uses the exploratory design, this might lead to the slightly
more concrete descriptive design. Here, one describes all the aspects of the construct
and concepts under study. This leads to a more structured and controlled causal research
design.

In this unit, exploratory and descriptive research designs are discussed in detail.
The causal design requires to be understood for its mathematical presumptions.

8.3.3 Exploratory Research Design

Exploratory designs, as stated earlier, are the simplest and most loosely structured
designs. As the name suggests, the basic objective of the study is to explore and
obtain clarity about the problem situation. It is flexible in its approach and mostly
involves a qualitative investigation. The sample size is not strictly representative and
at times it might only involve unstructured interviews with a couple of subject experts.
The essential purpose of the study is to:

Fig. 8.1 Classification of Research Designs
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Fig. 8.2 Research Designs—A Continuous Process

 Define and conceptualize the research problem to be investigated.

 Explore and evaluate the diverse and multiple research opportunities.

 Assist in the development and formulation of the research hypotheses.

 Operationalize and define the variables and constructs under study.

 Identify the possible nature of relationships that might exist between the variables
under study.

 Explore the external factors and variables that might impact the research.

For example, a university professor might decide to do an exploratory analysis
of the new channels of distribution that are being utilized by the marketers to promote
and sell products and services. To accomplish this, a structured and defined
methodology might not be essential as the basic objective is to understand the new
paradigms for inclusion in the course curriculum. In case the findings are of interest,
the same may lead to a more structured, academic, basic research or an applied problem
where one may want to establish the efficacy of different methods.

However, no matter what the scientific orientation and the research objective
might be, the researcher can make use of a wide variety of established methods and
techniques for conducting an exploratory research, like secondary data sources,
unstructured or structured observations, expert interviews and focus group discussions
with the concerned respondent group. Most of these techniques are dealt with in
detail in the subsequent chapters; however, we will discuss them in brief in the context
of their usage in exploratory research.

Secondary Resource Analysis

Secondary sources of data, as the name suggests, are data in terms of the details of
previously collected findings in facts and figures—which have been authenticated
and published. An added advantage of secondary data is that it can be represented in
a relatively easier way and is less expensive. Secondary data is a fast and inexpensive
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way of collecting information. The past details can sometimes point out to the researcher
that his proposed research is redundant and has already been established earlier.
Secondly, the researcher might find that a small but significant aspect of the construct
or the environment has not been addressed and might require a full-fledged research
to explain some unpredictable results. For example, a marketer might have extensively
studied the potential of the different channels of communication for promoting a ‘home
maintenance service’ in Greater Mumbai. However, there is no impact of any mix
that he has tested. An anthropologist research associate, on going through the findings,
postulated the need for studying the potential of WOM (Word of Mouth) in a close knit
and predominantly Parsi colony where this might be the most effective culture-dependent
technique that would work. Thus, such insights might provide leads for carrying out an
experimental and conclusive research subsequently.

Another valuable secondary resource is the compiled and readily available
databases of the entire industry, business or construct. These might be available on
free and public domains or through a structured acquisition process and cost. These are
both government and non-government publications and would have varying levels of
authentication and sampling base. Based on the research constraints and the level of
accuracy required, the researcher might decide to make use of them.

Comprehensive Case Method

Another secondary source which can serve as a technique for conducting an exploratory
research is the case study method. It merits separate mention as it is intricately designed
and reveals a comprehensive and complete presentation of facts, as they occur, in a
single entity. This in-depth study is focused on a single unit of analysis. This unit
could be an individual employee or a customer; an organization or a complete country
analysis might also be the case of interest. They are by their nature, generally, post-
hoc studies and report those incidences which might have occurred earlier. The scenario
is reproduced based upon the secondary information and a primary recounting by
those involved in the occurrence. Thus, there might be an element of bias as the data,
in most cases, becomes a judgemental analysis rather than a simple recounting of
events.

For example, BCA Corporation wants to implement a performance appraisal
system in the organization and is debating between the merits of a traditional appraisal
system and a 360° appraisal system. For a historical understanding of the two
techniques, the HR director makes use of the theoretical works done on the constructs.
However, the roll-out plans and repercussions and the management issue were not
very clear. This could be better understood when they studied in-depth case studies
on Allied Association which had implemented traditional appraisal formats, and
Surakhsha International-360° systems. Thus, the two exploratory researches carried
out were sufficient to arrive at a decision in terms of what would work best for the
organization.

Expert Opinion Survey

There might be a situation at times when the topic of a research is such that there is no
previous information available on it. Thus, in these cases, it is advisable to seek help
from the experts who might be able to provide some valuable insights based upon
their experience in the field or with the concept. This approach of collecting particulars
from significant and erudite people is referred to as the expert opinion survey. This
methodology might be formal and structured and might be useful when being
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authenticated or supported by a secondary/primary research or it might be fluid and
unstructured and might require an in-depth interviewing of the expert. For example,
the evaluation of the merit of marketing organic food products in the domestic Indian
market cannot be done with the help of secondary data as no such structured data
sources exist. In this case the following can be contacted:

 Doctors and dieticians as experts would be able to provide information about
the  products and the level to which they would advocate organic food products
as a healthier alternative.

 Chefs who are experimental and innovative and might look at providing a better
value to the clients. However, this would require evaluating their level of
awareness and perspective on the viability of providing organically prepared
dishes.

 Pragmatic retailers who are looking at new ways of generating footfalls and
conversions by offering contemporary and futuristic products. Again, awareness
about the product, past experience with selling healthier lifestyle products would
need to be probed to gauge their positive or negative reactions to the new
marketing initiatives.

These could be useful in measuring the viability of the proposed plan.
Discussions with knowledgeable people may reveal some information regarding who
might be considered as potential consumers. Secondly, the question whether a healthy
proposition or a lifestyle proposition would work better to capture the targeted
consumers needs to be examined.

Thus, this method can play a directional role in shaping the research study.
However, a note of caution is also necessary as by its very nature, it is a loosely
structured and skewed method, thus supporting it with some secondary data or
subsequently validating the presumptions through a primary research is recommended.
Another aspect to be kept in mind is that no expert, no matter how vast and significant
his experience is, can be solely relied upon to arrive at any conclusions, as in the
example stated above. It is also advisable to quiz different expert sources.
Notwithstanding these constraints, this technique is of great value to any researcher,
no matter what his/her area of interest is. The more varied the perspective, more
Gestaltian is the research approach, which will result in a meaningful contribution to
the field of study.

Focus Group Discussions

Another alternative approach to interviewing is to carry out discussions with significant
individuals associated with the problem under study. This technique, though originally
rooted in sociology, is actively used in all branches of behavioural sciences. However,
it has a special significance in management and here also it is most staunchly advocated
and used for consumer and motivational research studies. In a typical focus group,
there is a carefully selected small set of individuals representative of the larger
respondent population under study. It is called a focus group as the selected members
discuss the concerned topic for the duration of 90 minutes to, sometimes, two hours.
Usually the group comprises six to ten individuals. The number thus stated is because
less than six would not be able to throw enough perspectives for the discussion and
there might emerge a one-sided or a skewed discussion on the topic. On the other
hand, more than ten might lead to more confusion rather than any fruitful discussion
and that would be unwieldy to manage. Generally, these discussions are carried out in
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neutral settings by a trained observer, also referred to as the moderator. The moderator,
in most cases, does not participate in the discussion. His prime objective is to manage
a relatively non-structured and informal discussion. He initiates the process and then
maneuvers it to steer it only to the desired information needs. Sometimes, there is
more than one observer to record the verbal and non-verbal content of the discussion.
The conduction and recording of the dialogue requires considerable skill and
behavioural understanding and the management of group dynamics. In the organic
food product study, the focus group discussions were carried out with the typical
consumers/buyers of grocery products. The objective was to establish the level of
awareness about health hazards, environmental concerns and awareness of organic
food products. A series of such focus group discussions carried out across four
metros—Delhi, Mumbai, Bengaluru and Hyderabad—revealed that even though the
new age consumer was concerned about health, the awareness about organic products
was extremely low to non-existent.

Two-Tiered Research Design

Once an exploratory study using a loosely structured exploratory design is over, the
researcher would have a greater clarity and direction, leading subsequently to a more
structured research that he might undertake. Thus, he would manage to achieve the
following:

 A comprehensive and focused research question, which will indicate clearly
the orientation the study intends to take

 Find out through various sources as listed above that the need for a conclusive
research study is not there and the decision-maker can make use of the
exploratory results to assist in the decision making

 Develop both the general and the specific hypotheses or presumptions of the
likelihood of certain trends or outcomes

 Developed clarity on the framework and methodology best suited to achieve
the formulated research objectives.

This is/might be the first rung of a two-tiered research design where the first
step is to formulate the research question and the second-tier is more formal and
structured and refers to the design framework defined earlier in the unit. In most
instances, the researchers avoid the first rung and move on to the second, due to the
additional cost and time involved. However, it is advocated strongly that the exploratory
stage can be extremely significant in reducing the risks of ambiguous and redundant
research objectives.

8.3.4 Descriptive Research Designs

The second set of research designs discussed in the unit is more structured and formal
in nature. These are termed as the descriptive designs. As the name implies, the
objective of these studies is to provide a comprehensive and detailed explanation of
the phenomena under study. The intended objective might be to:

 Give a detailed sketch or profile of the respondent population being studied.
This might require a structured primary collation of the information to understand
the concerned population. For example, a marketer to design his advertising
and sales promotion campaign for high-end watches, would require a holistic
profile of the population which buys high-end luxury products. Thus a
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descriptive study, which generates data on the who, what, when, where, why
and how of luxury accessory brand purchase would be the design necessary to
fulfil the research objectives.

 There might be a temporal component to this design, that is, the description
might be in a stagnant time period or be stretched across collecting the relevant
information in different stages in a stipulated time period.

 The studies are also carried out to measure the simultaneous occurrence of
certain phenomena or variables. For example, a researcher who wants to
establish the relationship between market flux and investment behaviour might
carry out a descriptive research to establish the correlation between the two
variables under study.

Conducting Descriptive Research

Descriptive research , as we stated earlier, is a framework used for a conclusive
research. It, however, lacks the precision and accuracy of experimental designs, yet it
lends itself to a wide spectrum of situations and is more frequently used in business
research. Based on the temporal collection of the research information, descriptive
research is further subdivided into two categories: cross-sectional studies and
longitudinal studies.

1. Cross-Sectional Studies

As the name suggests, the study involves a slice of the population just as  in scientific
experiments one takes a cross-section of the leaf or the cheek cells to study the cell
structure under the microscope, similarly one takes a current subdivision of the
population and studies the nature of the relevant variables being investigated.

There are two essential characteristics of cross-sectional studies:

 The cross-sectional study is carried out at a single moment in time and thus the
applicability is most relevant for a specific period. For example, a cross-sectional
study on the attitude of Americans towards Asian-Americans, pre- and post-9/
11, was vastly different and a study done in 2011 would reveal a different
attitude and behaviour towards the population which might not be absolutely
in line with that found earlier.

 Secondly, these studies are carried out on a section of respondents from the
population units under study (e.g., organizational employees, voters, consumers,
industry sectors). This sample is under consideration and under investigation
only for the time coordinate of the study.

Illustrative case: A Danish ice cream company wanted to find out how to target the
Indian consumer to indulge in high-end ice creams. Thus, they outsourced to a local
market research firm to find out the dessert consumption habits of an upper class,
metro Indian consumer. The study was conducted in March–May 2008 on 1000 Indian
metro consumers in the upper income bracket.

The consumer survey conducted revealed that most Indians have a sweet tooth
and prefer to eat their specific regional concoctions at home. However, when they are
out, they love experimenting and generally look at exotic, foreign desserts or if lost
for choice, opt for an ice cream, especially in summer. The highlights of the findings
were as follows:

 92.6 per cent of the sample stated ice cream as the first plus the second choice.
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 81 per cent stated ice cream as their first choice.

 Regional brands were the popular choice of most consumers.

 The recall of foreign brands was, however, only 15 per cent in the total population.

 The recall of foreign brands amongst globetrotters (who had made at least five
trips to a foreign country in the last two years’) was 39 per cent.

 92 per cent agreed with the statement that a person’s social status is an important
determinant of who he/she is.

 76 per cent believed that what you eat and 85 per cent believed where you eat
is influenced by the social class you belong to.

 83 per cent usually eat out once every fortnight, 72 per cent eat out once every
weekend.

 64 per cent eat an ice cream outside at least once a week.

 61.5 per cent were willing to experiment with exotic desserts, even if they
were exorbitantly priced.

The ice cream company concluded from the findings that the market, at least in
the metros, was ready. However, it was a niche segment and a better audience base
could be found amongst the savvy urban Indian traveller. Another conclusion was
that even though  the ice cream was healthy and natural, it would have to take a
lifestyle positioning in order to melt the Indian heart.

There are also situations in which the population being studied is not of a
homogeneous nature and there is a divergence in the characteristics under study. Thus,
it becomes essential to study the sub-segments independently. This variation of the design
is termed as multiple cross-sectional studies. Usually this multi-sample analysis is
carried out at the same moment in time. However, there might be instances when the
data is obtained from different samples at different time intervals and then they are
compared. Cohort analysis is the name given to such cross-sectional surveys conducted
on different sample groups at different time intervals. Cohorts are essentially groups of
people who share a time zone or have experienced an event that took place at a particular
time period. For example, in the 9/11 case, if we study and compare the attitudes of
middle-aged Americans versus teenaged Americans towards Asian-Americans, post
the event, it would be a cohort analysis.

The technique is especially useful in predicting election results, cohorts of males–
females, different religious sects, urban–rural or region-wise cohorts are studied by
leading opinion poll experts like Nielsen, Gallup and others.

Cross-sectionals studies are extremely useful to study current patterns of
behaviour or opinion. However, respondent’s likelihood of future decisions or delving
too far in the past to determine the difference between the present and the past behaviour
is not a wise choice. In such cases, a study that is anchored for information collection
at different moments in time is a better technique. The results would be more reliable
and valid. The advantage would be that rather than relying on the respondent’s memory
or prediction, an actual monitoring of behaviour patterns would happen over time.

2. Longitudinal Studies

A single sample of the identified population that is studied over a stretched period of
time is termed as a longitudinal study design. A panel of consumers specifically chosen
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to study their grocery purchase pattern is an example of a longitudinal design. There are
certain distinguishing features of the same:

 The study involves the selection of a representative panel, or a group of individuals
that typically represent the population under study.

 The second feature involves the repeated measurement of the group over fixed
intervals of time. This measurement is specifically made for the variables under
study.

 A distinguishing and mandatory feature of the design is that once the sample is
selected, it needs to stay constant over the period of the study. That means the
number of panel members has to be the same. Thus, in case a panel member
due to some reason leaves the panel, it is critical to replace him/her with a
representative member from the population under study.

Thus, the two descriptive designs basically differ in their temporal component
and secondly on the stability of the sample unit selection over time. However, which
one is selected depends upon the research objectives. Also though they are visualized
conceptually as two ends of a continuum, in practice the two might merge or
complement each other in usage.

For example, a management school that has just started a PGDM in human
resource management wants to ascertain the stakeholders’ (students, recruiters,
programme faculty) attitude toward the programme structure and student quality and
to monitor and alter the programme, relative to the changes in those attitudes over
time. Specifically, suppose the B-school wants to measure this six-monthly, at the
time of placements and six months after the trainee has worked on the job. For this
objective, the ideal design would be the longitudinal design. However, this might
work for the recruiter population but cannot be used for student effectiveness as a
cross-section of that year’s pass outs would need to be studied. Thus, it might not
require the formulation of a fixed panel of respondents for this purpose and instead a
cross-sectional sample might be used for the post-training analysis. However, the
faculty sample could be a fixed panel selected for monitoring the change over time.

For determining a change or consistency on the measured variable over time,
the ideal design is the longitudinal studies. These are sometimes referred to as the
time-series design due to the repeated measurement overtime.

Repeated measurements, as stated above, can be derived from the same sample,
kept constant over time or on a representative but different group selected for every
study stage. Even though the two collections would be under the domain of a
longitudinal design, the obtained results and conclusions might be vastly different.
This would be clear from the illustrative case given below.

Illustrative Case: The customer portfolio management division of a large private bank
wanted to study the investment behaviour of bank customers in government instruments,
mutual funds and securities, bullion and fixed deposits. This analysis was done for every
quarter in a year for a period of five years. The survey was done on a different but stock
sample of 1000 bank customers for each quarter and the results obtained are shown in
Table 8.1. Two conclusions pertaining to the researcher’s attitude emerged. First,
government instruments were the most popular option, with approximately 45 per cent
customers. Second, the overall percentage of the division amongst the other three options
is more or less stable over time.
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Table 8.1 Results of Longitudinal Bank Investment Study

Use of Quarter 1 Quarter 2 Quarter 3 Quarter 4
Govt inst. 45 43 43 45

MF and others 21 17 18 15
Bullion 15 22 21 19

FD 19 18 18 21
Total 100 100 100 100

Another option that the bank had was to form a panel of the regular customers
and assess their periodic investments in these instruments; here the same group of
people would be interviewed in the five-year period. The findings and conclusions
obtained here would be slightly different, in case the sample remained the same. Such
a panel study, in addition to indicating an overall investment behaviour, would have
made it possible to monitor the options balanced between each other by the same
group over time, and also how overall the quarter still showed a uniform pattern. This
data will be available only if the customers studied remain constant at each data
collection phase.

To illustrate the advantage of longitudinal data, let us consider two cases. The
results from the two are presented in Tables. In both the tables, the figures, the values
under ‘Row Total’ represent the total investment made in the instrument quarter 1
and the numbers under ‘Column Total’ represent the behaviour at the end of quarter
2. The overall investment spread is the same at the end of each time period. Thus, the
results of the study as indicated earlier still hold true. However, the two tables contain
additional information about the movement of the decision taken. The first row of the
numbers in Table reveals that of the 45 consumers who invested in goverment securities
in period 1, 25 invested in the same in quarter 2, 5 moved to mutual funds, 10 to
bullion and 5 got FDs made. Now consider the first row of numbers in Table. These
numbers reveal that of the 45 consumers who invested in government securities, 43
still invested in the same in period 2, 1 put his money in mutual funds and one switched
to bullion. The other investment options in the two cases can be similarly interpreted.

Thus, in Case 1, the investors who play safe and invest only in the fixed deposits
more or less demonstrate the same behaviour. However, the other investors fluctuate
between options. In Case 2, however, the investors are more rigid and conservative
and remain with the same options.

Such longitudinal study using the same section of respondents thus provides
more accurate data than one using a series of different samples. These kinds of panels
are defined as true panels and the ones using a different group every time are called
omnibus panels.

Advantages of a true panel are that it has a more committed sample group that
is likely to tolerate extended or long data collecting sessions. Secondly, the profile
information is a one time task and need not be collected every time. Thus, a useful
respondent time can be spent on collecting some research-specific information.

However, the problem is getting a committed group of people for the entire
study period. Secondly, there is an element of mortality and attrition where the members
of the panel might leave midway and the replaced new recruits might be vastly different
and could skew the results in an absolutely different direction. A third disadvantage is
the highly structured study situation which might be responsible for a consistent and
structured behaviour, which might not be the case in the real or field conditions.
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To deal with this, the research agencies making use of such panels try to make
certain that people behave normally and do not demonstrate exaggerated or artificial
behaviour. Also steps are taken to get new members who match the behaviour of the
leaving members. Thirdly, after a certain period of time, the panel members are changed
so that new perspectives can be obtained.

Thus, there are advantages and drawbacks in both the descriptive designs, the
level of accuracy required, the nature of the monitored behaviour and the degree of
influence of demographic and psychographic variables determines the design decision;
or the researcher might decide to use a combination of the two for more accurate
results.

Experimental design can be classified as pre-experimental, quasi-experimental,
true experimental and statistical. Pre-experimental designs include the one-shot case
study, the one-group pre-test–post-test design and the static group comparison. Tests
included under quasi-experimental designs are time series and multiple time series.
True-experimental designs include pre-test–post-test control group, post-test–only
control group, and Solomon four–group design. The statistical designs include
completely randomized design, randomized blocks, factorial and Latin square designs.
To have a glimpse of the classification, these are presented in Figure 8.3.

8.3.5 Pre-Experimental Design

Pre-experimental designs do not make use of any randomization procedures to control
the extraneous variables. Therefore, the internal validity of such designs is questionable.
Three designs included in this category are elaborated below:

(i) One-Shot Case Study: This design is also known as the after–only design and
may be presented symbolically as:

X O

This means that only one test group is subjected to the treatment X and then a
measurement on the dependent variable is taken (O). It may be noted that the
symbol R does not appear in this design. This means there was no random
assignment of test units to the treatment group. This means that the test units
were either self-selected or arbitrarily selected by the researcher. In the sales
training programme example, the sales manager might have chosen those sales
people whom he likes or may ask the sales people to volunteer for the training
programme.

Let us examine another example here. The objective is to study the impact of
an extra ten day credit period (X) on a credit card payment time (O) and one
decides to study the relationship/impact by offering this to the customers who
make an average usage of ` 25,000/- per month. The problem in this case
would be that no measure was taken to establish their payment behaviour prior
to the extended period. Hence, no valid conclusion can be made from this
design. There is no pre-treatment observation on performance. The level of ‘O’
might be affected by several uncontrolled extraneous factors like history,
maturation, selection bias and test unit mortality. These uncontrolled extraneous
variables will confound the experiment and render the design internally invalid.

(ii) One-Group Pre-Test–Post-Test Design: This design is also called before–
after without control group design. This design may be written symbolically
as:

O
1

X O
2
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Fig. 8.3 Classification of Experimental Designs

In this design also, test units are not selected at random as the symbol ‘R’ is not
appearing here. The test units are subjected to the treatment X and both pre-
treatment (O

1
) and post-treatment measurement (O

2
) are taken. For instance,

in the credit card example, one might take the payment time before and after
the extended ten-day period. One may be tempted to compute treatment effect
as O

2
 – O

1
, which may not be really so, as this difference could be the result of

many uncontrolled extraneous factors like history, maturation, testing,
instrumentation, regression, selection and mortality. This would make the design
invalid for making any causal inferences on account of the following reasons:

 The economic condition might have changed during the two periods
(history).

 The test units may mature over time (maturation).

 The pre-test measurement on the test units may influence the performance
(testing).

 The prices of goods might have changed over time (instrumentation).

 Test units might not have been selected at random (selection bias).

 Some test units might have left before the experiment was complete
(mortality).

 Test units might be self-selected on the basis of the current poor
performance and may have a better period ahead because of sheer luck
(regression).

(iii) Static Group Comparison: This design is symbolically written as:

Group 1 - X O
1

Group 2 - O
2

This design uses two treatment groups. Test units in both the groups are not
selected at random. The first group, called the experimental group, is subjected
to the treatment X, whereas the second group, namely, the control group, is not
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subjected to any treatment. Both groups are measured only after the treatment
has been presented. Thus, it is critical to understand that in this design the
exposure as well as the experimental treatment is not under the control of the
researcher. Consider the following example:

A study wants to assess the relationship of ‘family support’ (measured by the
presence of domestic help or spouse/family’s help in carrying out domestic
chores) with the work–life balance of BPO women employees. Here, the
presence or absence of help is ascertained and then we can measure the work–
life balance. Thus the design is essentially ex-post facto and any segregation
into experimental or control group is not made by the researcher.

The treatment effect could be measured by O
1
 – O

2
. However, this difference

could be attributed to at least selection bias and mortality. Moreover, since the test
units are not selected at random, the two groups could differ prior to the application
of treatment. All these are sufficient to make the design invalid for drawing any causal
inferences.

8.3.6 Quasi-Experimental Designs

In quasi-experimental design the researcher can control when measurements are taken
and on whom they are taken. However, this design lacks complete control of scheduling
of treatment and also lacks the ability to randomize test units’ exposure to treatments.
As the experimental control is lacking, the possibility of getting confounded results is
very high. Therefore, the researchers should be aware of what variables are not
controlled and the effects of such variables should be incorporated into the findings.
There are two forms of quasi-experimental designs.

(i) Time Series Design: This design involves a series of periodic measurements
on the dependent variable for a group of test unit. The treatment X is then
administered and a series of periodic measurements are again taken to measure
the effect of treatment. This design may be written symbolically as:

O
1

O
2

O
3

O
4

X O
5

O
6

O
7

O
8

The above is a quasi-experimental design since there is no randomization of
treatment to test units. Further, the timing of treatment presentation as well as
which of the test units are exposed to the treatment may not be within the
researcher’s control. Because of the multiple observations in time series design,
the effect of maturation, main testing effect, instrumentation and statistical
regression can be ruled out. If test units are selected at random, selection bias
can be reduced. Further, if a strong measure like giving certain incentives to
the respondents is introduced, mortality effect can more or less be controlled.

The major drawback of this experiment is the inability of a researcher to control
the effect of history. The results of the experiment may be affected by an
interactive testing effect because multiple measurements are made on these
test units. If a researcher could keep a record of key changes in various unusual
economic activities and if no changes are found, one can reasonably conclude
that the treatment has exerted an effect on test unit.

This design may look similar to the one group pre-test-post-test design given
by O

4
 X O

5
. However, there are differences as in case of time series design, a

number of periodic measurements are taken both before and after the application
of the treatment. But in the case of one group pre-test–post-test design, one
measurement is taken prior to the treatment and one after that.
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The results of taking multiple measurements can be compared with one group
pre-test – post-test design. This is shown in Figure 8.4, where X (treatment) is
the new advertising campaign and the measurement on dependent variable
represents the market share at certain periodic intervals. Six different scenarios
(A to F) are presented.

The case of one group pre-test–post-test design would be shown as O
4
 X O

5
 and

the analysis of the results would indicate some positive effects of the new
advertising campaign in situations A, B, D and E, whereas in situations C and
F, advertising would not be having any effect. The conclusion in the case of
time series design would be as follows:

Fig. 8.4 Possible Results of a Time Series Experiment

 In situation A, the campaign had a short-run positive effect, after which
market share was sustained.

 In situation B, the new advertising campaign had a short-run positive
effect. The rise in market share was temporary. The market share reverts
to the level which was there before the application of the treatment.

 In situation C, the treatment had a delayed positive effect and, accordingly,
it took longer time to appear.

 In situation D, E, and F the changes that occur after the application of
treatment are in line with what occurred prior to the application of
treatment. Therefore, the new advertising campaign had no effect on the
market share.

Therefore it is seen that by taking multiple observations, the results have
altogether different interpretations and inferences.

(ii) Multiple Time Series Design: In this design, one more group called the ‘control
group’ is added to the time series design. The design may be diagrammed
symbolically as:

Experimental Group: O
1

O
2

O
3

O
4

X O
5

O
6

O
7

O
8

Control Group: O
1

O
2

O
3

O
4

O
5

O
6

O
7

O
8
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The experimental group is subjected to the treatment X, whereas the control
group is without any treatment. Taking the example of the sales training
programme, the sales training would represent treatment, and observations O

1
,

O
2
, O

3
 ... would represent sales volume of this group. The test unit of the

control group would compromise sales people who are not sent for the training
programme. The measurement on the sales volume is denoted by O

1
, O

2
, O

3
,

..., etc. The measurement on the sales for both the groups is taken after the
training programme. The treatment effect (sales training) is found by comparing
the average sales of the two groups before and after the training programme.
The major drawback of this design is the possibility of the interactive effect in
the experimental group.

8.3.7 True Experimental Designs

In true experimental designs, researchers can randomly assign test units and treatments
to an experimental group. Here, the researcher is able to eliminate the effect of
extraneous variables from both the experimental and control group. Randomization
procedure allows the researcher the use of statistical techniques for analysing the
experimental results. Included in this category are the following:

(i) Pre-Test–Post-Test Control Group: This design is also called before-after with
control group. It is symbolically presented as:

Experimental Group: R O
1

X O
2

Control Group: R O
3

O
4

In this design, test units in both experimental and control group are selected at random
at the same time. The experimental group is subjected to the treatment X, whereas in
the control group, there is no treatment applied. Pre-test measurements O

1
 and O

3
 are

taken in the experimental and control group at the same time. Similarly, post-test
measurements O

2
 and O

4
 are taken for the experimental and the control group at the

same time. All the extraneous variables operate equally on both the experimental and
control group because of randomization. Therefore, the only difference in the two
groups is the effect of treatment in the experimental group.

If the difference in the post-test and pre-test measurements of experimental
and control group is denoted by A and B respectively, then

A = O
2
 – O

1
 = Treatment + extraneous variables

B = O
4
 – O

3
 = Extraneous variables

The extraneous variables would include history, maturation, testing, instrumentation,
statistical regression, selection bias and test unit mortality. However, it may be worth
noting that the interactive testing effect would be present only in the experimental
group and would be missing in the control group. This is because only the experimental
group is subjected to the treatment. Therefore A – B = (O

2
 – O

1
) – (O

4
 – O

3
) =

Treatment effect which would include interactive testing effect. Therefore, it is doubtful
to generalize the results of the experiment.

(ii) Post-Test – Only Control Group Design: This design is also named as after-
only with one control group and is presented symbolically as:

Experimental Group: R X O
1

Control Group: R O
2

Here, the test units in both the experimental and the control group are selected at
random. The experimental group is subjected to the treatment X, and post-test
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measurements are taken on both experimental (O
1
) and control group (O

2
) at the

same time. The post-test measurement (O
1
) on experimental group comprises

treatment effect and all other extraneous variables, whereas O
2
 comprises only

extraneous variables. Therefore, the difference in the post-test measurement of
experimental and control group is taken as a measure of treatment effect. Hence,

O
1
 – O

2
=  (Treatment effect + extraneous factors) – (extraneous factors)
= Treatment effect

As pre-test measurement is absent, the effect of instrumentation and interactive
testing effect is ruled out. As there is a random assignment of test units to both
the groups, it can be approximately assumed that both the groups were equal
prior to the application of treatment to the experimental group. Further, one
can always assume that the test units’ mortality affects each group equally.
One can always justify these assumptions by taking a large randomized sample.
This design is widely used in marketing research.

(iii) Solomon Four-Group Design: This design is also called four-group six-study
design. This is also referred to as ‘ideal controlled experiment’. As will be
seen, this design helps the researcher to remove the influence of extraneous
variables and also that of the interactive testing effect. This design is symbolically
presented as:

Experiment Group 1 R O
1

X O
2

Control Group 1 R O
3

O
4

Experiment Group 2 R X O
5

Control Group 2 R O
6

In the above design test units are selected at random in all the four groups. It is
seen that the experimental group 2 and control group 2 are not given any pre-
test measurement, whereas experimental group 1 and control group 1 are
subjected to pre-test measurement O

1
 and O

3
 respectively. Both experimental

groups 1 and 2 are subjected to the same treatment X at the same time.

As the experimental group 2 and control group 2 are not subjected to pre-test
measurement, we would need their estimates to remove the influence of
extraneous variables and interactive testing effect. As test units from all the
four groups are chosen at random, it can be assumed that all the four groups
are equal before experiment. Therefore, the pre-test measurements O

1
 and O

3

on experimental and control group 1 can be used as an estimate of the pre-test
measurement of experimental and control group 2. The results of difference of
various post-test and pre-test measurement would give the following results:

Experimental Group 1:

O
2
 – O

1
= Treatment effect + extraneous factors without

interactive testing effect + interactive testing effect ...(i)

Control Group 1:

O
4
 – O

3
= Extraneous factors without interactive testing effect ...(ii)

As this group was not subjected to any treatment, there would not be any
interactive testing effect.

Experimental Group 2:
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O
5
 – O

1
= Treatment effect + extraneous factors without

interactive testing effect ...(iii)

O
5
 – O

3
= Treatment effect + extraneous factors without

testing effect ...(iv)

As there was actually no pre-test measurement, the interactive testing effect
cannot occur here.

Control Group 2:

O
6
 – O

1
= (Extraneous factors without testing effect) ...(v)

O
6
 – O

3
= (Extraneous factors without testing effect) ...(vi)

As the group was not subjected to any treatment, the difference in measurement
would only indicate the effect of extraneous factors without interactive testing
effect.

By taking the average of (v) and (vi), one gets:

1 3
6

O O
O

2

  = (Extraneous factors without testing effect) ...(vii)

By taking the average of (iii) and (iv), one obtains:

1 3
5

O O
O

2

 = Treatment effect + extraneous factors without

testing effect ...(viii)

By subtracting (vii) from (viii), one obtains:

1 3 1 3
5 6

O O O O
O O

2 2

           
 = O

5
 – O

6
 = Treatment effect

By subtracting (viii) from (i), one obtains:

1 3
2 1 5

O O
O O O

2

     
 = Interacting testing effect

Therefore, this design has helped not only in measuring the effect of treatment,
but also in obtaining magnitude of the interactive testing effect and extraneous
factors.

To conduct this experimental design, the time and cost required are enormous
and therefore, this design is not commonly used in research. However, as seen,
this experimental design guarantees the maximum internal validity. In businesses
where establishing cause-and-effect relationship is very crucial for survival,
this design is useful.

8.3.8 Statistical Designs

Statistical designs allow for statistical control and analysis of external variables. The
main advantages of statistical design are the following:

 The effect of more than one level of independent variable on the dependent
variable can be manipulated.

 The effect of more than one independent variable can be examined.
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 The effect of specific extraneous variable can be controlled.

Included in this category are the following designs:

(i) Completely Randomized Design: This design is used when a researcher is
investigating the effect of one independent variable on the dependent variable.
The independent variable is required to be measured in nominal scale, i.e., it
should have a number of categories. Each of the categories of the independent
variable is considered as the treatment. The basic assumption of this design is
that there are no differences in the test units. All the test units are treated alike
and randomly assigned to the test groups. This means that there are no extraneous
variables that could influence the outcome.

Suppose we know that the sales of a product is influenced by the price level. In
this case, sales are a dependent variable and the price is the independent variable.
Let there be three levels of price, namely, low, medium and high. We wish to
determine the most effective price level, i.e., at which price level the sale is
highest. Here the test units are the stores which are randomly assigned to the
three treatment level. The average sales for each price level is computed and
examined to see whether there is any significant difference in the sale at various
price levels. The statistical technique to test for such a difference is calledANalysis
Of VAriance (ANOVA).

This design suffers from the main limitation that it does not take into account
the effect of extraneous variables on the dependent variable. The possible
extraneous variables in the present example could be the size of the store, the
competitor’s price and price of the substitute product in question. This design
assumes that all the extraneous factors have the same influence on all the test
units which may not be true in reality. This design is very simple and inexpensive
to conduct.

(ii) Randomized Block Design: As discussed, the main limitation of the complete
randomized design is that all extraneous variables were assumed to be constant
over all the treatment groups. This may not be true. There may be extraneous
variables influencing the dependent variable. In the randomized block design it
is possible to separate the influence of one extraneous variable on a particular
dependent variable, thereby providing a clear picture of the impact of treatment
on test units.

In the example, considered in the completely randomized design, the price level
(low, medium and high) was considered as an independent variable and all the
test units (stores) were assumed to be more or less equal. However, all stores
may not be of the same size and, therefore, can be classified as small, medium
and large size stores. In this design, the extraneous variable, like the size of the
store could be treated as different blocks. Now the treatments are randomly
assigned to the blocks in such a way so that each treatment appears in each
block at least once. The purpose of forming these blocks is that it is hoped that
the scores of the test units within each block would be more or less homogeneous
when the treatment is absent. What is assumed here is that block (size of the
store) is correlated with the dependent variable (sales). It may be noted that
blocking is done prior to the application of the treatment.
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In this experiment one might randomly assign 12 small-sized stores to three price
levels in such a way that there are four stores for each of the three price levels.
Similarly, 12 medium-sized stores and 12 large-sized stores may be randomly
assigned to three price levels. Now the technique of analysis of variance could be
employed to analyse the effect of treatment on the dependent variable and to
separate out the influence of extraneous variable (size of store) from the
experiment.

(iii) Latin Square Design: This design is employed when the researcher is interested
in separating out the influence of two extraneous variables. Suppose the interest
is to study the influence of price (treatment) on sales. Let there be three levels
of price categorizes, namely, low (X

1
), medium (X

2
) and high (X

3
). The sales

could be influenced by two extraneous variables, namely, store size and type of
packaging. For the application of the Latin square design, the number of
categories of two extraneous variables should be equal to the number of levels
of treatments. This is a necessary condition for the use of Latin square design.
The store could be of size – small (1), medium (2) and large (3) and type of
packaging could be I, II and III. The Table 8.2 below presents the layout of the
Latin square design.

Table 8.2 Latin Square Design for Various Levels of Price

Store Size Packaging

I II III

1 (Small) X1 X2 X3

2 (Medium) X2 X3 X1

3 (Large) X3 X1 X2

It may be noted that the rows and columns represent those extraneous variables
whose effect is to be controlled and measured. There are three categories of
row variable (size of store) and three categories of column variable (type of
packaging). This would result in 3 × 3 Latin square.

One point that has to be kept in mind is that the treatment should be assigned
randomly to cells in such a way that each treatment occurs once and only once
in each row and in each column. The treatments exhibited in Table 8.3 satisfy
this condition.

Use of this design helps to measure statistically the effect of a treatment on the
dependent variable and also the measurement of an error resulting from two
extraneous variables. This design, indeed has a very complex setup and is
quite expensive to execute.

(iv) Factorial Design: A factorial design may be employed to measure the effect
of two or more independent variables at various levels. The factorial designs
allow for interaction between the variables. An interaction is said to take place
when the simultaneous effect of two or more variables is different from the
sum of their individual effects. An individual may have a high preference for
mangoes and may also like ice-cream, which does not mean that he would like
mango ice cream, leading to an interaction.

The sales of a product may be influenced by two factors, namely, price level
and store size. There may be three levels of price—low (A

1
), medium (A

2
) and
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high (A
3
). The store size could be categorized into small (B

1
) and big (B

2
). This

could be conceptualized as a two-factor design with information reported in the
form of a table. In the table, each level of one factor may be presented as a row
and each level of another variable would be presented as a column. This example
could be summarized in the form of a table having three rows and two columns.
This would require 3 × 2 = 6 cells. Therefore, six different level of treatment
combinations would be produced each with a specific level of price and store
size. The respondents would be randomly selected and randomly assigned to the
six cells. The tabular presentation of 3 × 2 factorial design is given in Table 8.3.

Table 8.3 3 × 2 Factorial Design for Price Level and Store Size

Price Store

Small (B
1
) Big (B

2
)

Low Level (A1) A
1
B

1
A

1
B

2

Medium Level (A2) A
2
B

1
A

2
B

2

High Level (A3) A
3
B

1
A

3
B

2

Respondents in each cell receive a specified treatment combination. For example,
respondents in the upper left hand corner cell would face small level of price and
small store. Similarly, the respondents in the lower right hand corner cell will be
subjected to both high price level and big store.

The main advantages of factorial design are:

 It is possible to measure the main effects and interaction effect of two or
more independent variables at various levels.

 It allows a saving of time and effort because all observations are employed
to study the effects of each factor.

 The conclusion reached using factorial design has broader applications as
each factor is studied with different combinations of other factors.

The limitation of this design is that the number of combinations (number of
cells) increases with increased number of factors and levels. However, a fractional
factorial design could be used if interest is in studying only a few of the interactions or
main effects.

 Experiments are used to infer causality where the researcher actively
manipulates one or more causal variables and measure their effects on the
dependent variable. There are three necessary conditions for inferring
causality: (i) Concomitant variation (ii) Time order of occurrence of variables,
and (iii) The absence of other possible causal factors. Various concepts like
independent variables (treatments), test units, dependent variables,
exogenous variables are used in conducting an experiment. An experiment
can be conducted under different environmental conditions, namely,
laboratory and field. The researcher has two goals while conducting an
experiment: (i) To keep the internal validity of the experiment very high
and (ii) To make generalization of the results of the experiments to a wider
population. Internal validity is concerned with examining the absence of all
the causal factors except the one whose influence is being examined on the
dependent variable. External validity, on the other hand, refers to the
generalization of the results of the experiment. There are various factors
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affecting the internal validity of the experiment. These are history, maturation,
testing, instrumentation, statistical regression, selection bias and test units’
mortality. Similarly, there are factors influencing the external validity of an
experiment. Some of the factors may be common to both the internal and
the external validity of the experiment. The methods of controlling the effects
of extraneous variables are also discussed.

 Experimental designs are classified into pre-experimental, quasi-experimental,
true-experimental and statistical design. Under pre-experimental design are
included (i) One-shot case study, (ii) One-group pre-test post-test design and
(iii) Static group comparison. The pre-experimental designs do not make use
of randomization procedure in order to control the extraneous variables.
Therefore, the internal validity of such experiments remains doubtful. Under
quasi-experimental design are discussed (i) Time series design and (ii) Multiple
time series design. In these designs the researcher has control over when the
measurements are to be taken and on whom they are taken. However, the
design lacks complete control of scheduling of treatment and also lacks ability
to randomize test units exposure to treatments. Included in the category of
true-experimental design are (i) Pre-test–post-test control group, (ii) Post-
test–only control group and (iii) Solomon four-group design. In these designs,
the researcher can randomly assign test units and treatments to experimental
groups. The researcher is able to eliminate the effect of extraneous variables
from both control and experimental groups. The statistical designs covered
here are (i) Completely randomized design, (ii) Randomized block design, (iii)
Latin square design, and (iv) factorial design. The statistical designs help to
(i) Study the effect of more than one level of independent variables on the
dependent variable; (ii) Study the effect of more than one independent
variable and (iii) The effect of specific extraneous variables.

8.4 WRITING RESEARCH PROJECT

In simple terms, a research report describes the findings of some individual or a
group of individuals. It gives an account of something seen, heard, done, etc. The
findings may comprise information, such as data, surveys, resolutions or policies, on
which the concerned individual or individuals have to submit their reports about the
proceedings along with the relevant conclusions.

A report can be defined as a written document which presents the information
in a specialized and concise manner. For example, a list of employees prepared by the
human resource department for salary distribution can be termed as a report. In other
words, a report is the information presented in a logical and concise manner.

The preparation and presentation of a research report is the most important
part of the research process. No matter how well designed a research study is, it is of
little value, unless communicated effectively to others in the form of a research report.
Moreover, if the report were confusing or poorly written, then the time and effort
spent on gathering and analysing the data would be wasted. It is, therefore, essential
to summarize and communicate the result to the management of an organization with
the help of an understandable and logical research report.
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Research reports are helpful during the research study, in the sense that they
facilitate the maintenance of vast data in a logical way. Thus, in case a researcher
experiences any difficulty during the course of the study, it becomes easier to refer to
the contents of the report to get the relevant data. Research report writing essentially
involves the systematic arrangement of data. This helps in discovering flaws in
reasoning, which may have been missed earlier while conducting the research.

8.4.1 Format of a Research Report

The layout of a research report is of utmost importance because the reader should be
able to grasp logically, what has been said and not feel lost in the bulk findings
mentioned in the research. This requires preparing a proper layout of the report. The
report layout means allotting the research findings in a comprehensible format. The
layout should contain the following points:

 Preliminary Pages: In the preliminary pages, the report should carry a ‘title’
and a ‘date,’ followed by the acknowledgements in the form of ‘Preface’ or
‘Foreword.’ The ‘Table of Contents’ should come next, followed by a ‘list of
Tables and Illustrations.’ This entails readers to an easy reading and quick
location of the required information.

 Main Text: The main text comprises the complete outline of the research report
with all the details. The title of the research study is repeated at the top of the
first page of the main text, and then follow the other details on the pages
numbered consecutively, beginning with the second page. The main text can
be classified into the following sections:
o Introduction: The purpose of introduction is to introduce the research

projects to the readers. It should clearly state the objectives of research,
i.e., it should make clear, why the problem was considered worth
investigating. A brief summary of other relevant research can be included
as well, to enable readers to see the present study in that context.

o Methodology Used for Performing the Study: The introduction should
contain answers to questions like how the study was carried out, what was
the basic design, what were the experimental directions, what questions
were asked in the questionnaires used, etc. Besides this, the scope and
limitations of the study must be marked out.

o Statement of Findings and Recommendations: A research report should
comprise a statement of findings and recommendations in a non-technical
language so that it is easily comprehensible.

o Results: A detailed presentation of the findings of the study, with supporting
data in the tabular forms, along with the validation of results, should be
given. This section should contain statistical summaries and deductions of
the data rather than the raw data. There should be a logical sequence and
sectional presentation of the results.

o Implications of the Result: Researchers should write down their results clearly
and precisely, again at the end of the main text. The implications derived
from the results of the research study should be stated in research plan. The
report should also mention the conclusion drawn from the study, which should
be clearly related to the hypothesis stated in the introductory section.

o Summary: The next step is to conclude the report with a short summary,
mentioning in brief the research problem, the methodology, the major
findings and the major conclusions drawn from the research results.
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o End Matter: The end of the research report should consist of appendices,
enlisted in respect of all technical data such as questionnaires, sample
information, mathematical derivations, etc. The Bibliography of the referred
sources and an index should also be given.

8.4.2 Steps in Writing Research Reports

Research reports are generated from a measured, thorough, accurate and inductive
work. There is no such particular format suitable for report writing. The usual steps
to be pursued while writing reports are as follows:

 Logical Analysis of the Subject Matter: This is the first step in report writing
that concentrates on the development of a subject. A subject can be developed
in two ways:

(i) Logical Development: This is based on the mental connections and
associations between two things, such as the lunar eclipse and the shadow
of the earth on the moon, and is performed by means of analysis. The
logical treatment often consists of developing the material from the simplest
possible to the most complex structures.

(ii) Chronological Development: This is based on a connection or a sequence
in relation to time. Usually, directions concerned with doing or making
something follow in the chronological order.

 Preparation of the Final Outline: According to S.M. Elliot, ‘Outlines are
the framework upon which long written works are constructed. They are an
aid to the logical organization of the material and a reminder of the points to
be stressed in the report.’ It is thus, the next step after logical analysis in writing
reports, and facilitates the basic designing of a report.

 Preparation of Rough Draft: This is the most important step when the
researcher starts to jot down all that he/she has done in the context of his/her
research study. It comprises information about the procedure adopted in
collecting data, the technique of analysis used, the findings and generalizations
offered along with the several limitations encountered.

 Rewriting and Polishing the Rough Draft: This is the most difficult step of
all formal writing. While rewriting and polishing, the researcher should check
the report for linguistic and informative weaknesses from the point of view of
logical development. He/She should also check if the material presented has
unity and cohesion. The researcher should also concentrate on being consistent
in the rough draft.

 Preparation of the Final Bibliography: The next task is to prepare the final
bibliography. Bibliography is generally appended to the research report. It is a
list of books relevant to the research, which has been referred and should include
the names of all those works, which the researcher has referred. The bibliography
should be in the alphabetical order and may be divided into two parts: the first
part may contain the names of books and pamphlets and the second part may
contain the names of magazine and newspaper articles. The entries in
bibliography can be recorded in the following order:
For books, the order should be:
o Name of author, last name first
o Title, underlined to indicate italics
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o Place, publisher and date of publication
o Number of volumes
For magazines and newspapers, the order is:
o Name of the author, the last name first
o Title of article in quotation marks
o Name of periodical underlined to indicate italics
o The volume or volume and number
o The date of the issue
o The pagination

 Writing the Final Draft: This constitutes the last step of the report writing. The
final draft should have a concise and objective writing style and should use simple
language. It should avoid using vague expressions such as ‘it seems’, ‘there may
be’ and ‘like.’ The researcher must also avoid abstract terminology and technical
jargon. Illustrations and examples, based on common experience, must be
incorporated in the final draft, as they can effectively communicate the research
findings to others. A research should be interesting and motivating and should be
original. A report is an attempt to solve some intellectual problem and must
contribute to the solution of a problem. It should add to the knowledge of both the
researcher and the reader.

8.4.3 Mechanics of Writing Research Reports

There are several methods of writing a research report, which are strictly followed for
preparing reports. The following points should be considered for writing a research report:

 Size and Physical Design: The manuscript, if handwritten, should be in black
or blue ink and on unruled paper of 8½ × 11-inch size. A margin of at least
1½ inches is set at the left side and ½ inch at the right side of the paper. The top
and bottom margins should be of 1 inch. If the manuscript is to be typed, then
all typing should be double-spaced and on one side of the paper, except for the
insertion of long quotations.

 Layout: According to the objective and nature of the research, the layout of
the report should be decided and followed in a proper manner.

 Quotations: Quotations should be punctuated with quotation marks and double
spaces, forming an immediate part of the text. However, if a quotation is too
lengthy, then it should be single-spaced and indented at least ½ inch to the right
of the normal text margin.

 Footnotes: Footnotes are meant for cross-references. They are placed at the
bottom of the page, separated from the textual material by a space of ½ inch as
a line that is around 1½-inch long. Footnotes are always typed in a single space,
though they are divided from one another by double space.

 Documentation Style: The first footnote reference to any given work should
be complete, giving all essential facts about the edition used. Such footnotes
follow a general sequence and order as mentioned below:
o In case of the single volume reference:
 Author’s name in normal order
 Title of work, underlined to indicate italics
 Place and date of publication
 Page number reference
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For example:
John Gassner, Masters of the Drama, New York; Dover Publications, Inc.1954,
p.315.

o In case of multi-volume reference:
 Author’s name in the normal order
 Title of work, underlined to indicate italics
 Place and date of publication
 Number of volume
 Page number reference
For example:
George Birkbeck Hill, Life Of Johnson, June 2004, Whitefish, Volume 2,
p.124.

o In case of works arranged alphabetically:

 For works arranged alphabetically such as encyclopaedias and dictionaries,
no page reference is usually needed. In such cases, order is illustrated
according to the names of the topics
 Name of the encyclopaedia
 Number of the edition
For example:
“Salamanca”, Encyclopaedia Britannica, 14th Edition.

o In case of periodicals reference:

 Name of the author in normal order
 Title of article, in quotation marks
 Name of periodical, underlined to indicate italics
 Volume number
 Date of issuance
 Pagination
For example:
P.V. Shahad, “Rajesh Jain’s Ecosystem,” in Business Today, Vol.14,
December 18 2005, p.28.

o In case of multiple authorship:
If there are more than two authors or editors then in the documentation, the
name of only the first is given and the multiple authorship is indicated by
“et. al” or “and others”.
 Author’s name in normal order
 Title of work, underlined to indicate italics
 Place and date of publication
 Pagination references
For example:
Alexandra K. Wigdor, Ability Testing: Uses, Consequences and
Controversies, 1981, p.23

Subsequent references to the same work need not be as detailed as  above. If the work
is cited again without any other work intervening,  it may be indicated as ibid, followed
by a comma and the page  number.

 Punctuations and Abbreviations in Footnotes: Punctuations concerning the
book and author names have already been1 discussed. They are general rules
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to be strictly adhered. Some English and Latin abbreviations are often used in
bibliographies and footnotes to eliminate any repetition.

Table 8.4 shows the various English and Latin abbreviations used in bibliographies and
footnotes.

Table 8.4 English and Latin Abbreviations used in Bibliographies and Footnotes

Abbreviations Meaning

Anon., Anonymous

Ante., Before
Art., Article
Aug., Augmented
bk., Book
bull., Bulletin
cf., Compare
ch., Chapter
col., Column
diss., Dissertation
ed., editor, edition, edited
ed. cit., edition cited
e.g. Exempli gratia: for

example
eng., Enlarged
et.al., and others
et seq., et sequens: and the

following
ex., Example
f.,ff., figure(s)
fn., Footnote
ibid., ibidem in the same place
id., idem., the same
ill., illus., or
illust(s)

illustrated, illustration(s)

Intro., intro., introduction
l., ll., line(s)
loc.cit., in the place cited; used

as op.cit.,
MS., MSS., Manuscript(s)
N.B. nota bene note well
n.d., no date
n.p., no place
no pub., no publisher
no(s) ., number(s)
o.p., out of print
op.cit: in the work cited
p.pp page(s)
passim: here and there
Post: After
rev., Revised
tr., trans., translator, translated,

translation
vid or vide: see, refer to
viz., Namely
vol. or vol(s) ., volume(s)
vs., versus., Against
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 Use of Statistics, Charts and Graphs: Statistics contribute to clarity and
simplicity in a report. They are usually presented in the form of tables, charts,
bars, line-graphs and pictograms.

 Final Draft: It requires careful scrutiny with regard to grammar errors, logical
sequence and coherence in the sentences of the report.

 Index: An index acts as a good guide to the reader. It can be prepared both as
subject index and author index giving names of subjects and names of authors,
respectively. The names are followed by the page numbers of the report, where
they have appeared or been discussed.

8.4.4 Precautions for Writing Research Reports

A research report is a means of conveying the research study to a specific target
audience. The following precautions should be taken while preparing a research report:

 It should be long enough to cover the subject and short enough to preserve
interest.

 It should not be dull and complicated.

 It should be simple, without the usage of abstract terms and technical jargons.

 It should offer ready availability of findings with the help of charts, tables and
graphs, as readers prefer quick knowledge of main findings.

 The layout of the report should be in accordance with the objectives of the
research study.

 There should be no grammatical errors and writing should adhere to the
techniques of report writing in case of quotations, footnotes and documentations.

 It should be original, intellectual and contribute to the solution of a problem or
add knowledge to the concerned field.

 Appendices should be enlisted with respect to all the technical data in the report.

 It should be attractive, neat and clean, whether handwritten or typed.

 The report writer should refrain from confusing the possessive form of the
word ‘it’ is with ‘it’s.’ The accurate possessive form of ‘it is’ is ‘its.’ The use of
‘it’s’ is the contractive form of ‘it is.’

 A report should not have contractions. Examples are ‘didn’t’ or ‘it’s.’ In report
writing, it is best to use the non-contractive form. Therefore, the examples
would be replaced by ‘did not’ and ‘it is.’ Using ‘Figure’ instead of ‘Fig.’ and
‘Table’ instead of ‘Tab.’ will spare the reader of having to translate the
abbreviations, while reading. If abbreviations are used, use them consistently
throughout the report. For example, do not switch among ‘versus,’ and ‘vs.’

 It is advisable to avoid using the word ‘very’ and other such words that try to
embellish a description. They do not add any extra meaning and, therefore,
should be dropped.

 Repetition hampers lucidity. Report writers must avoid repeating the same
word more than once within a sentence.

 When you use the word ‘this’ or ‘these’ make sure you indicate to what you are
referring. This reduces the ambiguity in your writing and helps to tie sentences
together.

Check Your Progress

1. What is research
design?

2. What is the
objective of
exploratory research
design?

3. Classify the
experimental
design.

4. What is the use of
factorial design?

5. Define the term
report.

6. How are the
research reports
helpful?
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 Do not use the word ‘they’ to refer to a singular person. You can either rewrite
the sentence to avoid needing such a reference or use the singular ‘he or she.’

8.5 STYLE OF RESEARCH PROJECT

Research reports are designed in order to convey and record the information that will be
of practical use to the reader. It is organized into distinct units of specific and highly visible
information. The kind of audience addressed in the research report decides the type of
report. Research reports can be categorized on the following basis:

 On the basis of information

 On the basis of representation

8.5.1 Classification on the Basis of Information

Following are the ways through which the results of the research report can be presented
on the basis of information contained:

 Technical Report: A technical report is written for other researchers. In writing
the technical reports, the importance is mainly given to the methods that have
been used to collect the information and data, the presumptions that are made
and finally, the various presentation techniques that are used to present the
findings and data. Following are main features of a technical report:
o Summary: It covers a brief analysis of the findings of the research in a very

few pages.
o Nature: It contains the reasons for which the research is undertaken, the

analysis and the data that is required in order to prepare a report.
o Methods Employed: It contains a description of the methods that were

employed in order to collect the data.
o Data: It covers a brief analysis of the various sources from which the data

has been collected with their features and drawbacks.
o Analysis of Data and Presentation of the Findings: It contains the various

forms through which the data that has been analysed can be presented.
o Conclusions: It contains a brief explanation of findings of the research.
o Bibliography: It contains a detailed analysis of the various bibliographies

that have been used in order to conduct a research.
o Technical Appendices: It contains the appendices for the technical matters

and for questionnaires and mathematical derivations.
o Index: The index of the technical report must be provided at the end of the

report.

 Popular Report: A popular report is formulated when there is a need to draw
the conclusions of the findings of the research report. One of the main points of
consideration that should be kept in mind while formulating a research report
is that it must be simple and attractive. It must be written in a very simple
manner that is understandable to all. It must also be made attractive by using
large prints, various sub-headings and by giving cartoons occasionally. Following
are the main points that must be kept in mind while preparing a popular report:
o Findings and Their Implications: While preparing a popular report, main

importance is given to the findings of the information and the conclusions
that can be drawn out of these findings.
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o Recommendations for Action: If there are any deviations in the report then
recommendations are made for taking corrective action in order to rectify
the errors.

o Objective of the Study: In a popular report, the specific objective for which
the research has been undertaken is presented.

o Methods Employed: The report must contain the various methods that has
been employed in order to conduct a research.

o Results: The results of the research findings must be presented in a suitable
and appropriate manner by taking the help of charts and diagrams.

o Technical Appendices: The report must contain an in-depth information used
to collect the data in the form of appendices.

8.5.2 Classification on the Basis of Representation

Following are the ways through which the results of the research report can be presented
on the basis of representation:

 Written report

 Oral report

1. Written Report

A written report plays a vital role in every business operation. The manner in which
an organization writes business letters and business reports creates an impression of
its standard. Therefore, the organization should emphasize on the improvement of
writing skills of the employees in order to maintain effective relations with their
customers.

Writing effective written reports requires a lot of hard work. Therefore, before
you begin writing, it is important to know the objective, i.e., the purpose of writing,
collection and organization of required data.

Guidelines for Writing an Effective Written Report: Writing a report is the best
way to communicate, and often the only way to convey one’s ideas to others. Thus, it
is necessary that the writing should be effective. To improve the effectiveness of
writing a report, the following are the important points that should be kept in mind:

 Take breaks in between writing, as this gives you the time to incubate the ideas.

 Start writing a short manuscript first, and later a detailed one. Create an outline
and organize the complete work.

 Make a checklist of the important points that are necessary to be covered in the
manuscript.

 Focus on one objective at a time.

 Use dictionary and relevant reference materials as and when required.

Principles of Writing a Report: To write a useful report, it is necessary to follow
certain principles. The following principles must be followed while writing a report:

 Principle of Purpose: A report must have a clear and meaningful purpose that
can be converted into an effective management. A clear statement of the purpose
helps prepare a well-focussed report on which the management can work.
Specification of the purpose is important because:
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o Reports are the analysis of facts and proposals.
o Reports are the record of a particular business activity.

 Principle of Organization: A report should be well designed and well ordered.
The managerial plan of a report must include the following:
 Purpose of report.
o Information required to be included in the report.
o Method used to collect/report data.
o Summary of the report.
o Problems and solutions of the subject mentioned in the report.
o An appendix that describes and confirms the content and conclusion of the

report.

 Principle of Brevity: Reports should be concise. It is essential because:
o Long reports are costly.
o Long reports are difficult to examine.
o Long reports are prone to disapproval, as they seem insufficient.
o Long reports focus on the irrelevant minor details that may lead to the ignorance

of major points.

 Principle of Clarity: Reports should be clear. Clarity can be maintained by using
simple language for writing the report. New terms, if any, in the report, should be
properly explained to avoid confusion.

 Principle of Scheduling: Reports should be prepared at that time when there is
no undue burden on the staff or when they have sufficient time to prepare it.
However, the time period between the gathering of data and generating finished
reports should not be long, as the report may become outdated and useless if it
is not completed in time.

 Principle of Cost: While preparing reports, it is necessary that the cost-benefit
analysis of the report should be done. A report should be minimum at costs and
maximum at the benefits. If the cost of preparation of the report is high but its
benefit is low, then it is not advisable to prepare that report.

Different Formats of Written Report: A written report can be written in various
formats, which are as follows:

 Straight-line Format: This format is used when the information is to be presented
in alphabetical, sequential or numerical orders. This format is used to generate
descriptive reports.

 Building Blocks Format: This format is used when the information presented
leads to some conclusion. The report in this format starts with a brief
introduction, contains some logical facts and finally the conclusions and
recommendations.

 Inverted Pyramid Format: The report in this format has the most important
item at the top and the least important item at the bottom. That is, items are listed
in the descending order with the most important item at the top. This style of
writing or the format is also known as journalistic style or format.



Self-Instructional
374 Material

Research Project
Specifications and
Writing Research Reports

NOTES

2. Oral Report

At times, oral presentation of the results that are drawn out of a research is considered
effective, particularly in cases where policy recommendations are to be made. This
approach proves beneficial because it provides a medium of interaction between a listener
and a speaker. This leads to a better understanding of the findings and their implications.
However, the main drawback of oral presentation is lack of any permanent records
related to the research. Oral presentation of the report is also effective when it is supported
with various visual devices, such as slides, wall charts and white boards that help in
better understanding of the research reports.

Advantages of Oral Reports: Oral reports help in direct communication without any
delay. The following are some of the advantages of oral reports:

 It provides immediate feedback to the participants of the oral reports. Moreover,
participants can also ask for further clarification, elaboration and justifications.

 It is time saving.

 It helps develop relationship among employees by building healthy atmosphere
in an organization.

 It is an effective tool of persuasion in business.

 It is economical as it saves large amount of money spent on stationery.

 It provides speakers with an opportunity to correct themselves on the spot.

It helps speakers to immediately understand the reaction of the group that they
are addressing.

Disadvantages of Oral Reports: There are many disadvantages of the oral reports,
which are as follows:

 Oral reports may not always be time saving. Sometimes, meeting between the
speaker and the listener can continue for very long time without any satisfactory
conclusion.

 A listener of the oral report cannot always retain the entire message.

 Messages in the oral reports do not have any legal validity, as they are not
documented.

 Oral reports may sometimes be misleading, if the thoughts of speaker are not
organized carefully.

Lengthy oral messages may sometimes cause problems.

Principles of Oral Reports: Oral reports should follow some principles in order to
make the communication between the speaker and the listener effective. The following
are the basic principles of oral reports:

 It is the responsibility of a manager to inform his/her subordinates about the
tasks that they have to perform.

 To obtain full commitment of employees for achieving their objectives, all-
important information that directly or indirectly affects the objective should be
communicated to the employees. Also, employees should be aware of the matters
that are relevant to their circumstances.

 It is the duty of a manager to see the information in the report communicated to
his/her subordinates is clear and complete.



Self-Instructional
Material 375

Research Project
Specifications and Writing

Research Reports

NOTES

 Proper planning for the information flow should be done.

 Information in the oral report should provide proper feedback that helps maintain
effective industrial relations.

8.6 MAKING BIBLIOGRAPHY

A ‘Bibliography’ is a list of sources used by the research report writer/author of a
research and includes sources of research such as books, encyclopedias, newspapers,
magazines, interviews, observation studies, Internet references and electronic media. 
All the sources used are listed alphabetically.  The following points must be considered:   

 The title of the Book must be either underlined: Research Methods or italicized:
Research Methods.

 Attention must be given to spacing, capitalization and punctuation.

 When more than one publication location is cited on the title page, then the first
city should be the one noted on your bibliography.

 Place of publication usually includes the Name of the City and the abbreviation
of the State: Lucknow (City), UP (Uttar Pradesh, State).

 The information for the bibliography should come from the TITLE PAGE of
each book, NOT THE COVER, the SPINE or ANY OTHER sources.

Writing a Bibliography

Characteristically, a bibliography is a list of the sources used to obtain information for
the final report. It is included at the end of the report, on the last page or last few
pages. It is very easy to prepare the final bibliography if the researcher keeps track of
each book, encyclopedia or article used. Start or draft a preliminary bibliography by
listing on a separate sheet of paper all the resources that were used in the research
study. Note down the full title, author, place of publication, publisher and date of
publication for each source.

In addition, every time a fact gets recorded, its source should be noted in the
top right corner of the sheet (if using hardcopy), for example the source Research
Methodology, Volume 1, page 38, can be shortened to: RM, 1, p.38. When your
research report writing is completed, you can use the information cited on the sheet to
double-check your bibliography. When assembling a final bibliography, list all your
sources (texts, articles, interviews, and so on) in alphabetical order by authors’ last
names. Sources that do not have authors (encyclopedias, other literature) should be
alphabetized by title. There are different formats used for bibliographies universally,
you can select one as per your choice.

General Guide to Format a Bibliography

Following is the general format of writing bibliography that is universally used.

For a Book with One Author

Author (Last name first). Title of the Book. City: Publisher, Date of Publication.

Example: Cooper, D.R. Business Research Methods. New Delhi: Tata McGraw-
Hill, 1999.
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For a Book with Two Authors

First Author (Last name first) and Second Author. Title of the Book. City: Publisher,
Date of Publication.

Example: Goode, William J. and Paul K. Hatt. Methods in Social Research.
New York: McGraw-Hill, 1952.

For an Encyclopedia

Encyclopedia Title, Edition Date. Volume Number, “Article Title” Page Numbers.
Example: The Encyclopedia Britannica, 1997. Volume 7, “Gorillas” pp.

50-51.

For a Magazine

Author (Last name first), “Article Title” Name of Magazine. Volume Number, (Date):
Page Numbers.

Example: Jordan, Jennifer, “Filming at the Top of the World” Museum of Science
Magazine. Volume 47, No. 1, (Winter 1998): p. 11.

For a Newspaper

Author (Last name first), “Article Title.” Name of Newspaper, City, State of
Publication. (Date): Edition If Available, Section, Page Number(s).

Example: William S. Niederkorn, “A Scholar Recants on His ‘Shakespeare’
Discovery”, The New York Times, New York, NY. June 20, 2002, Midwest Edition,
Arts Section.

For a Journal Article

Author (Last name first). “Title of Article.” Magazine Title Volume Number: Issue
Number (Year of Publication): Page Numbers.

Example: Carlin, David R. Jr. “Why Catholic Liberal Should Settle for Half a
Loaf.” America 176:2 (1997): 11-15.

For a Person

Full Name (Last name first). Occupation. Date of Interview.

Example: Khurana, Rohit. Founder and CEO, ITL Education Solutions Ltd.
February 3, 2014.

Online Resources

Internet

Author of the Message, (Date). Subject of Message. Electronic Conference or Bulletin
Board (Online). Available E-Mail: AMYV@ E-Mail Address

Example: Ellen Block, (September 15, 1995). New Winners. Teen Booklist
(Online). Helen Smith@wellington.com

World Wide Web

URL (Uniform Resource Locator or WWW (World Wide Web) Address). Author
(Or Item’s Name, If Mentioned), Date.



Self-Instructional
Material 377

Research Project
Specifications and Writing

Research Reports

NOTES

Example: Hindustan Times WWW Address

http://www.hindustantimes.com. Today’s News, March 1, 2014

8.7 WRITING RESEARCH REPORTS

The form and structure of the research report might change according to the purpose
for which it has been designed. Based on the size of the report, it is possible to divide
the report into the following types:

8.7.1 Brief Reports

These kinds of reports are not formally structured and are generally short, sometimes
not running more than four to five pages. The information provided is of a limited
scope and is prepared either for immediate consumption or as a prelude to the formal
structured report that would subsequently follow. These reports could be designed in
several ways.

 Working papers or basic reports are written for the purpose of collating the
process carried out in terms of scope and framework of the study, the
methodology followed and instrument designed. The results and findings would
also be recorded here. However, the interpretation of the findings and study
background might be missing, as the focus is more on the present study rather
than past literature. These reports are significant as they serve as a reference
point when writing the final report or when the researcher wants to revisit the
detailed steps followed in collecting the study- related information.

 Survey reports might or might not have an academic orientation. The focus
here is to present findings in easy-to-comprehend format that includes figures
and tables. The reader can then study the patterns in findings to arrive at
appropriate conclusions, essential for resolving the business dilemma. The
advantage of these reports is that they are simple and easy to understand and
present the findings in a clear and usable format.

8.7.2 Detailed Reports

These are more formal and pedantic in their structure and are essentially either
academic, technical or business reports. Sometimes, the researcher may prepare both
kinds—for an academic as well as for a business purpose. The language, presentation
and format of the two kinds of reports would be vastly different as they would need to
be prepared for the understanding of the reader’s capabilities and intentions.

Technical Reports

These are major documents and would include all elements of the basic report, as well
as the interpretations and conclusions, as related to the obtained results. This would
have a complete problem background and any additional past data/records that are
essential for comprehending and interpreting the present study output. All sources of
data, sampling plan, data collection instrument(s), data analysis outputs would be formally
and sequentially documented.

Business Reports

These reports would not have the technical rigour and details of the technical report and
would be in the language and include conclusions as understood and required by the
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business manager. The tables, figures and numbers of the first report would now be
pictorially shown as bars and graphs and the reporting tone would be more in business
terms rather than in conceptual or theoretical terms.

8.7.3 Report Preparation and Presentation

Whatever the type of report, the reporting and dissemination of the study and its findings
require a structured format and by and large, the process is standardized. As stated
above, the major difference amongst the types of reports is that all the elements that
essentially constitute a research report would be present only in a detailed technical
report. In the management report, the information on the sampling techniques follows
the research intention, and the questionnaire design details need not be reported. The
review of past literature would be perfunctory in the management report; however,
they would be detailed and accompanied with the bibliography in the technical report.
Usage of theoretical and technical jargon would be higher in the technical report and
visual presentation of data would be higher in the management report.

The process of report formulation and presentation is presented in Figure 8.1.
As can be observed, the preliminary section includes the rudimentary parts, for example
the title page, followed by the letter of authorization, acknowledgements, executive
summary and the table of contents. Then come the background section, which includes
the problem statement, introduction, study background, scope and objectives of the
study and the review of literature (depends on the purpose). This is followed by the
methodology section, which, as stated earlier, is again specific to the technical report.
This is followed by the findings section and then come the conclusions. The technical
report would have a detailed bibliography at the end.

In the management report, the sequencing of the report might be reversed to
suit the needs of the decision-maker, as here the reader needs to review and absorb
the findings. Thus, instead of simply summarizing the statistical results, the findings
need to be presented in such a way that they can be used directly as inputs for decision-
making.

Thus, the entire research project needs to be recorded either as a single written
report or into several reports, depending on the need of the readers. The researcher
would need to assist the business manager in deciphering the report, executing the
findings, and in case of need, to revise the report to suit the specific actionable
requirements of the manager.

8.7.4 Report Structure

As presented in Figure 8.5, most research reports include the following sections:

Preliminary Section

This section mainly consists of identification information for the study conducted. It has
the following individual elements:

Title Page: This includes classification data about:

 The target audience, or the intended reader of the report

 The report author(s), including their name, affiliation and address.

 The title of the study presented in a manner to clearly indicate the study variables;
the relationship or status of the variables studied and the population to which
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the results apply. The title should be crisp and indicative of the nature of the
project, as illustrated in the following examples.

o Comparative analysis of BPO workers and schoolteachers with reference
to their work–life balance

o Segmentation analysis of luxury apartment buyers in the National Capital
Region (NCR).

o An assessment of behavioural factors impacting consumer financial
investment decisions.

Fig. 8.5 The Process of Report Formulation and Writing
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Letter of Transmittal: This is the letter that goes alongside the formalized copy of the
final report. It broadly refers to the purpose behind the study. The tone in this note can
be slightly informal and indicative of the rapport between the client-reader and the
researcher. A sample letter of transmittal is presented in Exhibit 8.1. The letter broadly
refers to three issues.It indicates the term of the study or objectives; next it goes on to
broadly give an indication of the process carried out to conduct the study and the
implications of the findings. The conclusions generally are indicative of the researcher’s
interest/learning from the study and in some cases may be laying the foundation for
future research opportunities.

Exhibit 8.1

To: Mr Prem Parashar From: Nayan Navre
Company: Just Bondas Corporation (JBC) Company: Jigyasa Associates
Location: Mumbai 116879 Location: Sabarmati ham, Mumbai
Telephone: 8786767; 4876768 Telephone: 41765888
Fax: 48786799 Fax: 41765899

Addendums: Highlight of findings (pages: 20)

15 January 2011

Dear Prem,
Please find the enclosed document which covers a summary of the findings of the
November- December 2010 study of the new product offering and its acceptibility. I would
be sending three hard copies of the same tomorrow.
Once the core group has discussed the direction of the expected results I would request you
to kindly get back with your comments/queries/suggestions, so that they can be
incorporated in the preparation of the final report document.

The major findings of the study were that the response of the non-vegetarians
consuming the new keema bonda pav at Just Bondas was positive. As you can observe,
however, the introduction of the non-vegetarian bonda has not been well received by the
regular customers who visit the outlets for their regular alloo bonda. These findings,
though on a small respondent base, are significant as they could be an indication of a
deflecting loyal customer base.

Best regards,
Nayan

Letter of Authorization: Sometimes the letter of authorization may be redundant as
indications of the formal approval for conducting the study might be included in the letter
of transmittal. The author of this letter is the business manager or corporate representative
who formally gives the permission for executing the project. The tone of this letter,
unlike the above document, is very precise and formal, leaving no room for speculation
or interpretation.

As explained, this letter is not critical to submission, in case reference to the same
has been made in the transmittal letter. However, in case it is to be included in the report,
it is advisable to reproduce the exact prototype of the original letter.

Table of Contents: All reports should have a section that clearly indicates the division
of the report based on the formal areas of the study as indicated in the research structure.
The major divisions and subdivisions of the study, along with their starting page numbers,
should be presented. The subheadings and the smaller sections of a topic need not be
indicated here as then the presentation of the content seems cluttered.

Once the major sections of the report are listed,  the list of tables come next,
followed by the list of figures and graphs, exhibits (if any) and finally the list of appendices.
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Executive Summary: This is the last and the most critical element of the preliminary
section. The summary of the entire report, starting from the scope and objectives of the
study to the methodology employed and the results obtained, have to be presented in a
brief and concise manner. In case the research requirement was to provide recommended
changes based on the findings, it is advisable to provide short pointers here. Interestingly,
it has been observed that in most instances the business managers read only the executive
summary in its complete detail and most often just glance through the rest of the report.
Thus, it becomes extremely critical to present a Gestaltan view of the entire report in a
suitable condensed form.

The executive summary essentially can be divided into four or five sections. It
begins with the study background, scope and objectives of the study, followed by the
execution, including the sample details and methodology of the study. Next comes
the findings and results obtained. The fourth section covers the conclusions which are
more or less based on the opinion of the researcher. Finally, as stated earlier, in case
the study objectives necessitates implications, the last section would include
recommendations and suggestions.

Acknowledgements: A small note acknowledging the contribution of the
respondents, the corporates and the experts who provided inputs for accomplishing
the study is to be included here.

Though the executive summary comes before the main body of the report, it is
always prepared after the entire report has been finalized and is ready in its final
form. The length of this section is one or two pages only and the researcher needs to
effectively present the most significant parts of the study in a succinct form. It has
been observed that the executive summary is a standalone document that is often
circulated independently to the interested managers who might be directly or indirectly
related to the study.

Main Report

This is the most significant and academically robust part of the report. The sections of
this division follow the essential pattern of a typical research study.

Problem Definition: This section begins with the formal definition of the research
problem. The problem statement is the research intention and is more or less similar
to what was stated earlier as the title of the research study.

Study Background: Study background presents details of the preliminary
conceptualization of the management decision problem and all the groundwork done
in terms of secondary data analysis, industry experts’ perspectives and any other
earlier reporting of similar approaches undertaken. Thus, essentially, the section begins
by presenting the decision-makers’ problem and then moves on to a description of the
theoretical and contemporary market data that laid the foundation that guided the
research.

In case the study is an academic research, there is a separate section devoted to
the review of related literature, which presents a detailed reporting of work done on
the same or related topic of interest.

Study Scope and Objectives: The logical arguments then conclude in the form of
definite statements related to the purpose of the study. A clear definition of the scope
and objective of the study is presented usually after the study background; in case the
study is causal in nature, the formulated hypotheses are presented here as well.
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Methodology of Research: This section would not be sequentially placed here,
for short reports or for a business report. In such reports, a short description of the
methodology followed would be documented in the appendix. However, for a technical
and academic report, this is a significant and primary contribution of the research study.
The section would essentially have five to six sections specifying the details of how the
research was conducted. These would essentially be:

 Research Framework or Design: The variables and concepts being
investigated are clearly defined, with a clear reference to the relationship being
studied. The justification for using a particular design has to be presented in a
sequential and step-wise manner enlisting the experimental and control
conditions,  in case of a causal study. The researcher must take care to keep the
technical details of the execution in the appendix and present the execution
details in simple language, in the main body.

 Sampling Design: The entire sampling plan in terms of the population being
studied, along with the reasons for collecting the study-related information
from the given group is given here. The execution details, in terms of sample
size calculations, sampling frame considered and field work details can be
recorded in the appendix rather than in the main body of the report. However,
the sample profile and identification details are included in the main section.
As stated earlier, the report needs to be reader-friendly, and too much technical
information might not be required by the decision-maker.

 Data Collection Methods: In this section, the researcher should clearly list
the information needed for the study as drawn from the study objectives stated
earlier. The secondary data sources considered and the primary instrument
designed for the specific study are discussed here. However, the final draft of
the measuring instrument can be included in the appendix, which includes the
execution details in terms of how the information was collected; how the open
ended or opinion-based questions were handled; and how irregularities were
handled and accounted for in the study. These and similar information enable a
clear insight into the standardization of procedures maintained.

 Data Analysis: Here, the researcher again needs to revisit the research objectives
and the study design in order to justify the analytical tools and techniques used
in the study. The assumptions and constraints of the analysis need to be explained
here in simple, non-technical terms. There is no need to give a detailed
description of the statistical calculations here.

 Study Results and Findings: This is the most critical chapter of the report
and requires special care; it is probably also one of the longest chapters in the
document. The researcher could, thus, consider either breaking this into
subchapters or at least clear subheadings.

Researchers commonly divide the chapter on the basis of the data collection
plan, i.e., there is a section on interview analysis, another one on focus group
discussion and the third referring to the questionnaire analysis. This, however,
does not serve any purpose as the results would then seem repetitive and
disjointed. Instead, the result should be organized according to the information
areas on which the data was collected or on the basis of the research objectives.
There are also times when the data would be presented for the whole sample
and then will be split and presented for the sub-population studied. For example,
in the study on work-life balance, the findings were presented for the whole
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sample and then at the micro level for the BPO sector and separately for the
school teacher segment. For each group, first the sample profile in terms of the
demographic details of age, education, income (individual and family), years
of experience, marital status, family size and other details was presented. Next,
the descriptive data was made available on the seven sub-scales studied—and
lastly—the predictive data–based on a multiple regression analysis with work-
life balance as the dependent variable and the seven variables as independent,
was presented. There was only one open-ended question related to the
individual’s suggestion as to what support was required from one’s place of
work to achieve work-life balance. This was presented last in the form of a bar
chart showing variability in the responses given. Again as advised earlier, it is
essential to present the findings in the form of simplified tables, graphs and
figures, with the same being explained in simple text subsequently.

8.7.5 Interpretations of Results and Suggested Recommendations

The section study results and findings, i.e., the main report, presents a bird’s eye view of
the information as it exists in a summarized and numerical form. This kind of information
might become difficult to understand and convert into actionable steps, thus the real skill
of the researcher lies in simplifying the data in a reader-friendly language. Here, it is
recommended that this section should be more analytical and opinion based. The results
could be supported by the data that was presented earlier, for example, industry forecasts
or the expert opinion. In case the report had an earlier section on literature review, the
researcher could demonstrate the similarity of findings with past studies done on the
topic. For example, in a study conducted on analysing the antecedents of turnover intention,
the results obtained were explained as follows:

The results of the logit regression indicate that organizational commitment, age
and matrial status are significant at 5 per cent and 10 per cent levels, respectively. The
results indicate that as organizational commitment increases, the log of odd ratios in the
favour of high turnover intention reduces, which is very logical. This is in accordance
with the results obtained by Mobley, et al. (1978), Cotton and Tuttle (1986), Igbaria and
Greenhaus (1992), Ahuja, et al. (2007). Thus, when employees feel committed to an
organization, they are more likely to stay with the organization.

Sometimes, the research results obtained may not be in the direction as found by
earlier researchers. Here, the skill of the researcher in justifying the obtained direction is
based on his/her individual opinion and expertise in the area of study. For example, in the
same study on turnover intentions, contrary findings were explained as follows.

……..the results indicate that the log of odd ratios in favour of high turnover
intention is more in the case of older respondents; this is contrary to the findings of
Zeffane and Gul (1995) and Finegold, et al. (2002). However, this has to be understood
in the light of the profession, as in India, most people take the BPO sector as a stop-
gap career and use the time at the BPO employment as an opportunity to enhance
their academic qualification and then move on, which is also one of the reasons why
this sector is a young sector.

Subsequent to the subsection on the interpretation of results, sometimes, the
study requirement might be to formulate indicative recommendations to the decision-
makers as well. Thus, in case the report includes recommendations, they should be
realistic, workable and topically related to the industry studied. For example, to the
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business manager of organic food products, the following recommendation was made to
build awareness amongst potential customers about the benefits of organic products:

Organic Food Study: An Illustration: The power of the print media in promoting  a
high-involvement product is unsurpassed. Thus, articles by leading nutritionists and doctors
(88 per cent of consumers are influenced by others in consuming health alternatives) on
any aspect of organic food would work well. The organic players need to take care that
they do not advertise only their product offerings and price alone but they also need to
educate the consumer on the health benefits of the products in their advertisements.

The article/advertisement could be placed in the Sunday supplements of
newspapers so that people would read them at leisure. The major decision-makers
for groceries are women thus magazines like Femina, Health and Savvy would be
likely choices (the magazines suggested are English fortnightlies and have a reader
profile similar to our sample profile). This is also because the product is a premium
and niche product and thus requires selective exposure.

8.7.6 Limitations of the Study

The last in this section is a brief discussion of the problems encountered during the
study and the constraints in terms of time, financial or human resources. There could
also have been constraints in obtaining the required information, either because the
data about the topic of interest has not been collected or because it is not readily
available to all. These clear revelations about the drawbacks are thus kept in mind by
the reader when analysing the results and the implications of the study.

End Notes

The final section of the report provides all the supportive material in the study. Some
of the common details presented in this section are as follows:

Appendices: The appendix section follows the main body of the report and essentially
consists of two kinds of information:

1. Secondary information like long articles or in case the study uses/is based on/
refers to some technical information that needs to be understood by the reader.
Or long tables or articles or legal or policy documents.

2. Primary data that can be compressed and presented in the main body of the
report. This includes: Original questionnaire, discussion guides, formula used
for the study, sample details, original data, long tables and graphs which can be
described in statement form in the text.

Bibliography: This is an important part of the final section as it provides the complete
details of the information sources and papers cited in a standardized format. It is
recommended to follow the publication manuals from the American Psychological
Association (APA) or the Harvard method of citation for preparing this section. In
fact, with the advancement in computer technology the Microsoft office Word 2007
can automatically generate a bibliography based on any of these formats, based on
the source information provided in the document.

The reporting content of the bibliography could also be in terms of:

 Selected Bibliography: Selective references are cited in terms of relevance
and reader requirement. Thus, the books or journals, that are technical and not
really needed to understand the study outcomes are not reported.
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 Complete Bibliography: All the items that have been referred to, even when not
cited in the text, are given here.

 Annotated Bibliography: Along with the complete details of the cited work,
some brief information about the nature of information sought from the article is
given. This could run into three or four lines or a brief paragraph.

At this juncture we would like to refer to another method of citation that an author
might wish to use during report writing. This could be in the form of a footnote. To
explain the difference we would first like to explain what a typical footnote is:

Footnote: A typical footnote, as the name indicates, is part of the main report and
comes at the bottom of a page or at the end of the main text. This could refer to a
source that the author has referred to or it may be an explanation of a particular
concept referred to in the text.

The referencing protocol of a footnote and bibliography is different. In a footnote,
one gives the first name of the person first and the surname next. However, this order
is reversed in the bibliography. Here we start first with the surname and then the first
name. In a bibliography, we generally mention the page numbers of the article or the
total pages in the book. However, in a footnote, the specific page from which the
information is cited is mentioned. A bibliography is generally arranged alphabetically
depending on the author’s name, but in the footnote the reporting is based on the
sequence in which they occur in the text.

Glossary of Terms: In case there are specific terms and technical jargon used in the
report, the researcher should consider putting a glossary in the form of a word list of
terms used in the study. This section is usually the last section of the report.

Report Writing: Report Formulation

An important point to remember in report writing is that the document compiled is
meant for specific readers. Thus, one needs to design the same according to the needs
of the reader. Listed below are some features of a good research study that should be
kept in mind while documenting and preparing the report.

Clear Report Mandate: While writing the research problem statement and study
background, the writer needs to be focused, precise and very explicit in terms of the
problem under study, the background that provided the impetus to conduct the research
and the study domain. This is prepared on the assumption that the writer at no point
in time needs to be physically present in order to clarify the research mandate. One
cannot make an assumption that the reader has earlier insights into the problem
situation. The writer needs to be absolutely clear on the need for lucidity of thought
and dissemination of this knowledge to the reader.

Clearly Designed Methodology: Any research study has its unique orientation
and scope and thus has a specific and customized research design, sampling and data
collection plan. The writer, thus, needs to be explicit in terms of the logical justification
for having used the study methods and techniques. However, as stated earlier, the
language should be non-technical and reader friendly and any technical explanations
or details must be provided in the appendix. In researches, that are not completely
transparent on the set of procedures, one cannot be absolutely confident of the findings
and resulting conclusions.

Clear Representation of Findings: The sample size for each analysis, any special
conditions or data treatment must be clearly mentioned either as a footnote or as an
endnote, so that the reader takes this into account while interpreting and understanding
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the study results. The sample base is very important in justifying a trend or taking a
strategic decision; for example, if amongst a sample of bachelors we say that 100 per
cent young bachelors want to buy grocery online or on the telephone and the
recommended strategy is to suggest this as the delivery channel, one might be making
an error if the size of the bachelors was four out of a total sample of 100 grocery buyers
considered. Thus, complete honesty and transparency in stating the treatment and editing
of missing or contrary data is extremely critical.

Representativeness of Study Finding: A good research report is also explicit in
terms of extent and scope of the results obtained, and in terms of the applicability of
findings. This is also dependent on whether the assumptions and preconditions made
for formulating the conclusions and recommendations of the study have been explicitly
stated.

In order to ensure that one has been able to achieve the above stated objective,
the reader must ensure a standardization of procedures in writing the document as
well as follow standard protocols for preparing graphs and tables. In the following
section we will briefly discuss some simple rules that the researcher can use as
guidelines for this.

Guidelines for Effective Documentation

Command Over the Medium: Even though one may have done an extremely
rigorous and significant research study, the fundamental test still remains as to how
the learning has been disseminated. Regardless of how effective the graphs and figures
are in showcasing the findings, the verbal description and explanation—in terms of
why it was done, how it was done, and what was the outcome, still remain the acid
test.

Thus, a correct and effective language of communication is critical in putting
ideas and objectives in the vernacular of the reader/decision-maker. The writer may,
thus, be advised to read professionally written reports and, if necessary, seek assistance
from those proficient in preparing business reports.

Phrasing Protocol: There is a debate about whether or not one makes use of personal
pronoun while reporting. To understand this, one needs to revisit the responsibility of
the researcher, which is to present the findings of his/her study, with complete
objectivity and precision. The use of personal pronoun such as ‘I think…..’ or ‘in my
opinion…..’ lends a subjectivity and personalization of judgement. Thus, the tone of
the reporting should be neutral. For example:

Given the nature of the forecasted growth and the opinion of the
respondents, it is likely that the……

Whenever the writer is reproducing the verbatim information from another
document or comment of an expert or published source, it must be in inverted commas
or italics and the author or source should be duly acknowledged. For example:

Sarah Churchman, Head of Diversity, PricewaterhouseCoopers, states ‘At
PricewaterhouseCoopers we firmly believe that promoting work–life balance is a
‘business-critical’ issue and not simply the ‘right thing to do’. Profitable growth and
sustainable business depends on attracting and retaining top talent and we know,
from our own research and experience that work–life policies are an essential ingredient
of successful recruitment and retention strategies.’

The writer should avoid long sentences and break up the information in clear
chunks, so that the reader can process it with ease. Similar is the case in structuring
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of the chapters or sections of the report that can be logically broken down into smaller
sections that are comprehensive and complete and yet maintain a strong but logical
link with the flow of reporting.

With the onset of the use of abbreviated communications in SMS and emails,
most people tend to use shortened form as ‘cd.’ for could and ‘u’ for you, etc. Also
the use of colloquial language and slangs must be avoided, as this is a formal document
and one must maintain the sanctity of the formal documentation required in a research
report.

Simplicity of Approach: Along with grammatically and structurally correct
language, care must be taken to avoid technical jargon as far as possible. The business
manager, might have been a business student who had prepared a research report in
his academic pursuits but now understands simple common terms and does not have
the time or inclination to juggle the dictionary and the report together. In case it is
imperative to use certain terminology, then, as stated earlier, the definition of these
terms can be provided in the glossary of terms at the end of the report.

Sometimes the writer may prepare different research reports for the same study
to suit the need of diverse readers, for example, the business report needs to be crisp
and simple with definable and workable recommendations. On the other hand, an
academic report could discuss extensively the literature review section, as well as the
statistical analysis and interpretation.

Report Formatting and Presentation: In terms of paper quality, page margins
and font style and size, a professional standard should be maintained. The font style
must be uniform throughout the report. The topics, subtopics, headings and
subheadings must be construed in the same manner throughout the report. Sometimes
certain academic reports have a mandated format for presentation which the writers
need to follow, in which case there is no choice in presentation.

However, when this is not clear, it is advisable that the writer creates his/her
own formatting rules and saves it on a notepad so that they can be implemented in a
standardized and professional manner.

The researcher can provide data relief and variation by adequately supplementing
the text with graphs and figures. Pictorial representations are simple to comprehend
and also break the monotony and fatigue of reading. They should be used effectively
whenever possible in the report.

Guidelines for Presenting Tabular Data

Most research studies involve some form of numerical data, and even though one can
discuss this in text, it is best represented in tabular form. The advantage of doing this
is that statistical tables present the data in a concise and numeral form, which makes
quantitative analysis and comparisons easier. Tables formulated could be general
tables following a statistical format for a particular kind of analysis. These are best
put in the appendix, as they are complex and detailed in nature. The other kind is
simple summary tables, which only contain limited information and yet, are, essentially
critical to the report text.

The mechanics of creating a summary table are very simple and are illustrated
below with an example (see Table 8.5). The illustration has been labelled with numbers
which relate to the relevant section.

Table Identification Details: The table must have a title (1a) and an identification
number (1b). The table title should be short and usually would not include any verbs
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or articles. It only refers to the population or parameter being studied. The title should
be briefly yet clearly descriptive of the information provided. The numbering of tables
is usually in a series and generally one makes use of Arabic numbers to identify them.

Data Arrays: The arrangement of data in a table is usually done in an ascending
manner. This could either be in terms of time, as shown in Table 8.5 (column-wise) or
according to sectors or categories (row-wise) or locations, e.g., north, south, east,
west and central. Sometimes, when the data is voluminous, it is recommended that
one goes alphabetically, e.g., country or state data. Sometimes there may be
subcategories to the main categories, for example, under the total sales data—a
columnwise component of the revenue statement—there could be subcategories of
department store, chemists and druggists, mass merchandisers and others. Then these
have to be displayed under the sales data head, after giving a tab command as follows:

Table 8.5 Automobile Domestic Sales Trends

Total sales

Mass market

Department store

Drug stores

Others (including paan beedi outlets)

Measurement Unit: The unit in which the parameter or information is presented
should be clearly mentioned.

Spaces, Leaders and Rulings (SLR): For limited data, the table need not be divided
using grid lines or rulings, simple white spaces add to the clarity of information
presented and processed. In case the number of parameters are too many and the data
seems to be bulky to be simply separated by space, it is advisable to use vertical
ruling. Horizontal lines are drawn to separate the headings from the main data, as can
be seen in Table 8.5. When there are a number of subheadings as in the sales data
example, one may consider using leaders (…….) to assist the eye movement in
absorbing and processing the information.

Total sales

Mass market………
Department store………
Drug stores………
Others (including paan beedi outlets)………
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Assumptions, Details and Comments: Any clarification or assumption made, or a
special definition required to understand the data, or formula used to arrive at a
particular figure, e.g., total market sale or total market size can be given after the
main tabled data in the form of footnotes.

Data Sources: In case the information documented and tabled is secondary in nature,
complete reference of the source must be cited after the footnote, if any.

Special Mention: In case some figure or information is significant and the reader
should pay special attention to it, the number or figure can be bold or can be highlighted
to increase focus.

Guidelines for Visual Representations: Graphs

Similar to the summarized and succinct data in the form of tables, the data can also be
presented through visual representations in the form of graphs. The visual
representation of the findings in the form of lines or boxes and bars relative to a
number line is easy to comprehend and interpret. There are some standard rules and
procedures available to the researcher for this; also there are computer programs like
MS Excel and SPSS, where the numbered data can be converted with ease into
graphical form.

Line and Curve Graphs: Usually, when the objective is to demonstrate trends and
some sort of pattern in the data, a line chart is the best option available to the researcher
as the line is able to clearly portray any change in pattern during a particular time
period. On the same chart, it is also possible to show patterns of growth of different
sectors or industries in the same time period or to compare the change in the studied
variable across different organizations or brands in the same industry. Certain points
to be kept in mind while formulating line charts include:

 The time units or the causal variable being studied are to be put on the X-axis,
or the horizontal axis.

 If the intention is to compare different series on the same chart, the lines should
be of different colours or forms (see Figure 8.6).

Fig. 8.6 Comparative Analysis of Vehicles (including Nano)
on Features Desired by Consumers
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 Too many lines are not advisable on the same chart as then the data becomes
too cluttered; an ideal number would be five or less than five lines on the chart.

 The researcher also must take care to formulate the zero baseline in the chart as
other-wise, the data would seem to be misleading. For example, in Figure 8.7(a),
in case the zero baseline is (as shown in the chart) the expected change in the
number of hearing aids units to be sold over the time period 2002–03 to 2007–08,
it can be accurately perceived. However, in Figure 8.7(b), where the zero is at
1,50,000 units, the rate of growth can be misjudged to be more swift.

Fig. 8.7(a) Expected Growth in the Number of Hearing Aids Units
to be Sold in North India (Three Perspectives)

Fig. 8.7(b) Expected Growth in the Number of Hearing Aids Units to be
Sold in North India (Three Perspectives)
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Area or Stratum Charts: Area charts are like the line charts, usually used to demonstrate
changes in a pattern over a period of time. However, here there are multiple lines that
are essentially components of the original composite data. What is done is that the
change in each of the components is individually shown on the same chart and each of
them is stacked one on top of the other. The areas between the various lines indicate the
scale or volume of the relevant factors/categories (see Figure 8.8).

Fig. 8.8 Perception of Nano by Three Psychographic Segments of Two-Wheeler Owners

Pie Charts: Another way of demonstrating the area or stratum or sectional representation
is through the pie charts. The critical difference between a line and pie chart is that the
pie chart cannot show changes over time. It simply shows the cross-section of a single
time period. The sections or slices of the pie indicate the ratio of that section to the total
area of the parameter being displayed. There are certain rules that the researcher should
keep in mind while creating pie charts.

 The complete data must be shown as a 100 per cent area of the subject being
graphed.

 It is a good idea to have the percentages displayed within or above the pie
rather than in the legend as then it is easier to understand the magnitude of the
section in comparison to the total. For example, Figure 8.9 shows the brand-
wise sales in units for the existing brands of hearing aids in the North Indian
market.
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Fig. 8.9 Brandwise Sales (units) of Hearing Aids in the North Indian Market (2002–03)

 Showing changes over time is difficult through a pie chart, as stated earlier.
However, the change in the components at different time periods could be
demonstrated as in Figure 8.10, showing share of the car market in India in
2009 and the expected market composition of 2015.

Fig. 8.10 Current Structure of the Indian Car Market (2009)
and the Forecasted Structure for 2015

Bar Charts and Histograms: A very useful representation of quantum or magnitude
of different objects on the same parameter are bar diagrams. The comparative position
of objects becomes very clear. The usual practice is to formulate vertical bars; however,
it is possible to use horizontal bars as well if none of the variable is time related [see
Figure 8.11(a)]. Horizontal bars are especially useful when one is showing both positive
and negative patterns on the same graph [see Figure 8.11(b)]. These are called bilateral
bar charts and are especially useful to highlight the objects or sectors showing a
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varied pattern on the studied parameter. It is possible to generate bar graphs with relative
ease with computer programs today and the distance between the bars can be extremely
precise as compared to those created by hand.

Fig. 8.11(a) Bar Chart Per Day, Unit Sales (thousands) at Fast Food Outlets in Mumbai

Fig. 8.11(b) Bilateral Bar Chart—the Brand Recall and
Brand Purchase Response for Pizza Joints in the NCR

Another variation of the bar chart is the histogram (see Figure 8.12) here the bars
are vertical and the height of each bar reflects the relative or cumulative frequency of
that particular variable.
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Fig. 8.12 Histogram (with normal curve) Displaying Marks in a Course on Research
Methods for Management

Pictogram: A pictogram shows graphical representation of data. Pictograms are most
often used in  popular and general read such as in magazines and newspapers, as they
are eye-catching and easy to comprehend by one and all. They are not a very accurate
or scientific representation of the actual data and, thus, should be used with caution in
an academic or technical report. Examples of pictograph are given in Figure 8.13(a)
and 8.13(b).

Fig. 8.13(a) Pictogram Displaying Change in the Cost of Oil
Over a Five-Year Block (1978–1982)

Source: tutorvista.com
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Fig. 8.13(b) Pictogram Displaying  Sales for Cookie Shop  Over Three Years (2007–09)

Source: 4spreadsheets.pbworks.com

Geographic Representation: Geographic or regional maps related to countries, states,
districts, territories can be used as a base to show occurrence of the studied variable
in various regions or to show comparative analysis about major brands or industries
or minerals. In case of comparative data, the researcher must provide the legend in
the displayed map (see Figure 8.14).

Fig. 8.14 Hospitals in Delhi
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8.8 ORAL PRESENTATION OF REPORTS

Once the final draft of the research report is prepared and documented, the last stage is
sharing the findings and research implications with the client or interested audience.
This is usually done orally and with the support of visual aids. The presentation that
the researcher might be making could be detailed for his team members or for an
academic audience. However, in case the presentation is for the client or for a business
audience, brevity and focus of the presentation is critical. A thumb rule for this is not
to go beyond 20 minutes with more time for question and answers and interactive
discussion on the findings.

Regardless of the audience for the presentation, the most critical aspect of the
presentation is twofold:

(a) Who is the listener? What does he/she seek from the presentation?

(b) What is the core of the briefing—is it background, or methodology, key findings
or decision directions that the findings are indicating?

Once the researcher is clear on this, he needs to need to focus on three key aspects:

Study Background: This should be essentially 10-15 per cent of the entire
presentation. It should explain the impetus behind the study as briefly and with suitable
emphasis as possible.

Study Findings: The major conclusions of the study need to be shared in simple
words and with appropriate supportive visuals or material. The researcher must be
able to demonstrate clearly the link between the study objectives and the findings.

Study Implications: In case this was agreed upon between the researcher and the
client or was specified as a study objective by the researcher, this section would be
the last section of the presentation. The link between what was found and what is
suggested must be clear to the audience. The researcher may vary the discussion
time between the earlier section and this as 45 per cent each or 30–70 or 70–30,
depending on the study objective, i.e., more findings or more implication oriented. As
supportive material the researcher can make use of:

Handouts: These could be in the form of the primary questionnaire designed for the
study or company brochures and other related secondary material. They should be
distributed to the audience when the presenter is referring to them.

Slides: These are created today with the help of computer programmes. There are
endless possibilities enhancing the material be presented and for engaging the listener.
The designing and creation of the material requires considerable skill and care to
ensure that the presentation style should be the supportive aid for an effective delivery
and not a showcase of the computer graphics that the researcher is well versed with.
Too much clutter and a random mix of text and graphics should be avoided. Animation
of the data in synchronization with the vocal delivery makes the presentation more
forceful.

Chalkboards and Flipcharts: These are additional visual aids that could be kept
as standby for the question-and-answer session when an idea might have to be
highlighted or demonstrated in the response of some query raised by the listeners.
However, use of these means during an active presentation should be avoided as they
necessitate the presenter to be engaged with the medium at the cost of losing contact
with the listener.

Check Your Progress

7. How is the research
report generated?

8. What is the
significance of a
written report?

9. What are brief
reports?

10. What are detailed
reports?

11. What is stratum or
area chart?

12. What does a
pictogram show?
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Video and Audio Tapes: Again, these are supportive materials that can be used to
emphasize a point.

The world has become smaller as a consequence of technological innovations
that make dissemination of knowledge seem like child’s play. Thus, the significance
of communication and presentation of this learning cannot be overemphasized.

8.9 SUMMARY

 Research design is a structure that gives an outline of the overall research
work. It is the result of better planning and implementation of a good strategy.

 Different authors have given different definitions for research design. According
to Kerlinger, research design is the plan, structure and strategy of investigation
conceived so as to obtain answers to research questions and to control variance.

 Bernard Phillips defines research design as the blueprint for collection,
measurement and analysis of data.

 A research design depends to a large extent on the type of research study that
you are conducting. If the research study is exploratory, then emphasis is on
the discovery of ideas. So, a research design should be flexible to implement
the different aspects of a phenomenon.

 Exploratory designs are the simplest and most loosely structured designs. As
the name suggests, the basic objective of the study is to explore and obtain
clarity about the problem situation. It is flexible in its approach and mostly
involves a qualitative investigation.

 Secondary data is a fast and inexpensive way of collecting information. The
past details can sometimes point out to the researcher that his proposed research
is redundant and has already been established earlier. Secondly, the researcher
might find that a small but significant aspect of the construct or the environment
has not been addressed and might require a full-fledged research to explain
some unpredictable results.

 Another secondary source which can serve as a technique for conducting an
exploratory research is the case study method. It merits separate mention as it
is intricately designed and reveals a comprehensive and complete presentation
of facts, as they occur, in a single entity.

 Descriptive research is a framework used for a conclusive research. It, however,
lacks the precision and accuracy of experimental designs, yet it lends itself to a
wide spectrum of situations and is more frequently used in business research.

 Cross-sectional studies involves a slice of the population just as  in scientific
experiments one takes a cross-section of the leaf or the cheek cells to study the
cell structure under the microscope, similarly one takes a current subdivision
of the population and studies the nature of the relevant variables being
investigated.

 A single sample of the identified population that is studied over a stretched
period of time is termed as a longitudinal study design. A panel of consumers
specifically chosen to study their grocery purchase pattern is an example of a
longitudinal design.
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 Pre-experimental designs do not make use of any randomization procedures to
control the extraneous variables. Therefore, the internal validity of such designs
is questionable.

 In quasi-experimental design the researcher can control when measurements
are taken and on whom they are taken. However, this design lacks complete
control of scheduling of treatment and also lacks the ability to randomize test
units’ exposure to treatments.

 Experiments are used to infer causality where the researcher actively
manipulates one or more causal variables and measure their effects on the
dependent variable. There are three necessary conditions for inferring causality:
(i) Concomitant variation (ii) Time order of occurrence of variables, and
(iii) The absence of other possible causal factors.

 In simple terms, a research report describes the findings of some individual or
a group of individuals. It gives an account of something seen, heard, done, etc.
The findings may comprise information such as data, surveys, resolutions or
policies, on which the concerned individual or individuals have to submit their
reports about the proceedings along with the relevant conclusions.

 A report can be defined as a written document which presents the information
in a specialized and concise manner. For example, a list of employees prepared
by the human resource department for salary distribution can be termed as a
report.

 A written report plays a vital role in every business operation. The manner in
which an organization writes business letters and business reports creates an
impression of its standard.

 A ‘Bibliography’ is a list of sources used by the research report writer/author
of a research and includes sources of research such as books, encyclopedias,
newspapers, magazines, interviews, observation studies, Internet references
and electronic media.

 Brief reports are not formally structured and are generally short, sometimes
not running more than four to five pages. Detailed reports are more formal and
pedantic in their structure and are essentially academic, technical or business
reports.

 Once the final draft of the research report is prepared and documented, the last
stage is sharing the findings and research implications with the client or interested
audience. This is usually done orally and with the support of visual aids. The
presentation that the researcher might be making could be detailed for his team
members or for an academic audience.

8.10 KEY TERMS

 Descriptive research: It is a framework used for a conclusive research

 Statistical designs: This design allows for statistical control and analysis of
external variables

 Cross-sectional studies: The study involves a slice of the population just as
in scientific experiments, in which one takes a current subdivision of the
population and studies the nature of the relevant variables being investigated
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 Completely randomized design: This design is used when a researcher is
investigating the effect of one independent variable on the dependent variable

 Report: A written document which presents the information in a specialized and
concise manner

 Bibliography: A list of sources used by the research report writer/author of a
research and includes sources of research such as books, encyclopedias,
newspapers, magazines, interviews, observation studies, Internet references
and electronic media

 Letter of transmittal: This is the letter that goes alongside the formalized
copy of the final report

 Acknowledgements: A small note acknowledging the contribution of the
respondents, corporate and experts who provided inputs for accomplishing the
study is to be included here

 Pie charts: Pie charts demonstrate the area or stratum or sectional representation

 Pictogram: A pictogram shows graphical representation of data

8.11 ANSWERS TO ‘CHECK YOUR PROGRESS’

1. Research design is a structure that gives an outline of the overall research
work. It is the result of better planning and implementation of a good strategy.
Different authors have given different definitions for research design. Research
design is a detailed plan of how a research study is to be completed.

2. The basic objective of exploratory research design is to explore and obtain clarity
about the problem situation.

3. Experimental design can be classified as pre-experimental, quasi-experimental,
true experimental and statistical.

4. Factorial design is used to measure the effect of two or more independent variables
at various levels.

5. A report can be defined as a written document which presents the information in
a specialized and concise manner.

6. Research reports are helpful during the research study, in the sense that they
facilitate the maintenance of vast data in a logical way. Thus, in case a researcher

7. Research reports are generated from a measured, thorough, accurate and inductive
work. There is no such particular format suitable for report writing.

8. A written report plays a vital role in every business operation. The manner in
which an organization writes business letters and business reports creates an
impression of its standard.

9. Brief reports are not formally structured and generally short in length.

10. Detailed reports are formally structured and essentially either academic, technical
or business reports.

11. A Stratum or area chart demonstrates changes in a pattern over a period of time.

12. A pictogram shows graphical representation of data.
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8.12 QUESTIONS AND EXERCISES

Short-Answer Questions

1. What are the criteria of a good research?

2. What is the need for research design?

3. State the features of a good research design.

4. Define the term research report.

5. Write a format of a research report.

6. What are the steps to write a research report?

7. State one precaution that should be taken while writing research reports.

8. What are oral reports?

9. What is a written report?

10. State the disadvantages of oral report.

Long-Answer Questions

1. Explain the various steps involved in research design.

2. Describe the mechanism of writing research reports.

3. Discuss the precautions that must be taken while writing a research report.

4. Name the various types of research reports. Discuss each type in detail with
the help of examples.

5. Classify the reports on the basis of representation.

6. Describe the steps in writing a bibliography with the help of example.

7. How can you prepare oral and written reports? Discuss in brief.

8. Explain the key elements of a focus group.

9. Explain the uses of projective technique.

10. Discuss research reports and their types.
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