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This Unit will elaborate on the meaning and utility of data analysis. It will provide a
brief understanding of data processing, analysis and interpretation in the research
process. The major focus of the module is to guide data analysis -how to plan, collect
and manage the data so collected in a quantitative research for a meaningful research
outcome.
4.1

OVERVIEW OF THE STEPS IN RESEARCH

In every research, following are the general steps involved:
 Defining problem
 Reviewing the available literature
 Formulation of hypothesis or research questions
 Creating a research design
 Collection of data with the help of various research tools
 Processing of the data collected
 Analysis and interpretation of the data
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4.2

Report writing
MEANING OF DATA ANALYSIS

In any research, the step of analysis of the data is one of the most crucial tasks requiring
proficient knowledge to handle the data collected as per the pre decided research
design of the project. Analysis of data is defined by Prof Wilkinson and Bhandarkar
as A number of closely related operations that are performed with the purpose of
summarizing the collected data and organizing these in such a manner that they will
yield answers to the research questions or suggest hypothesis or questions if no such
questions or hypothesis had initiated the study. According to Goode , Barr and Scales,
analysis is a process which enters into research in one form or another form the very
beginning…It may be fair to say that research consists in general of two larger steps –
the gathering of data, but no amount of analysis can validly extract from the data
factors which are not present. In his book on research methodology, C. R. Kothari
explains that the term analysis refers to the computation of certain measures along
with searching for patterns of relationship that exist among data-groups. He quotes
G.B. Giles to further elaborate the concept as “in the process of analysis, relationships
or differences supporting or conflicting with original or new hypotheses should be
subjected to statistical tests of significance to determine with what validity data can be
said to indicate any conclusions”
Hence, whether it is a qualitative or quantitative research even if the data is sufficient
and valid, it will not serve any purpose unless it is carefully processed and
scientifically analyzed and interpreted.
4.3

DIFFERENCE BETWEEN DATA ANALYSIS, PROCESSING AND
INTERPRETATION

The general understanding is that data analysis and processing are one and the same.
However a number of researchers and authors are of the opinion that both of them are
two very distinct steps in the research process where data processing leads to data
analysis. Let’s us understand the difference between the two in more detail.
Prof. John Gauing is of the opinion that processing of data refers to concentrating,
recasting and dealing with the data so that they are as responsive to analysis, while
analysis of data refers to seeing the data in the light of hypothesis of research questions
and the prevailing theories and drawing conclusions that are as amenable to theory
formation as possible.
According to Francis Rummel, “the analysis and interpretation of data involve the
objective material in the possession of the researcher and his subjective reaction and
desires to derive from the data the inherent meaning in their relation to the problem.
To avoid making conclusions or interpretations from insufficient or invalid data, the
2

final analysis must be anticipated in detail when plans are being made for collecting
information.
4.3.1 Data Processing
Once the data is collected, following steps are taken to process the data into more
measurable and concise manner:
a. Editing
In the stage of editing all the raw data that is collected is checked for errors, omissions
sometimes legibility and consistency as well. This ensure basic standard in the data
collected and facilitate further processing.
b. Coding
Coding refers to the process of assigning numerals or other symbols to answers so that
responses can be put into a limited number of categories or classes. Such classes
should be appropriate to the research problem under consideration. They must also be
exhaustive (i.e., there must be a class for every data item) and also that of mutual
exclusively which means that a specific answer can be placed in one and only one cell
in a given category set. Coding can also be pre or post. Pre coding meaning codes
being assigned while the questionnaire or interview schedule is being prepared. In the
case of post coding, codes are assigned to the answers after they are collected.
c. Classification
Once the data is collected it is to be divided into homogeneous groups for further
analysis on the basis of common characteristics.
d. Tabulation
Tabulation is the process of summarizing raw data and displaying the same in compact
form (i.e., in the form of statistical tables) for further analysis. In a broader sense,
tabulation is an orderly arrangement of data in columns and rows.
Tabulation is essential because of the following reasons
1. It conserves space and reduces explanatory and descriptive statement to a
minimum.
2. It facilitates the process of comparison.
3. It facilitates the summation of items and the detection of errors and omissions.
4. It provides the basis for various statistical computations.
Tabulation can be done by hand or by mechanical or electronic devices. The choice
depends on the size and type of study, cost considerations, time pressures and the
availability of tabulating machines or computers. In relatively large inquiries, we may
use mechanical or computer tabulation if other factors are favorable and necessary
facilities are available.
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Tabulation may be a very effective way of making legal research manageable, readable
and understandable.
Types of table
There are generally two types of tables simple and complex. They are discussed
following:
(i)
Simple table/ frequency distribution
Under it, the different attribute are stated in the left hand column and the frequency or
extend of occurrence of each of these classed are written in another column. In this
three things are essential a) the classes made must be mutually exclusive, b) the
tabulation must have internal logic and order, and c) the class intervals must carefully
and reasonably selected. Following is an illustration of the same.
Table 1- Univariate
Age of the respondents
Frequency
Percentage
Below 10
14
10.8
11-20
18
13.8
21-30
22
16.3
31-40
42
32.3
41-50
26
20
Above 50
8
6.2
Total
130
100
In the above table the only variant is age.
(ii)
Complex or cross table
In a complex table, bi or multivariate are used. These have become more popular in
the research representation in recent years. Following is an example of the same.
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In the above table there are three variants i.e. income, residence and sex are being
studied and tabulated.
Preparation of a table
Following are certain guidelines to be kept in mind while preparing a table:
1. Title of the table - give suitable heading to each table which should be short and
appropriate.
2. Sub headings and captions - subheadings to different columns and rows must be
given. Captions are given to the various classifications made like income, age, sex
etc.
3. Size of the column- each column must have the correct size which make them
look more attractive.
4. Arrangement of items in rows and columns - items must be arranged in one
order like alphabetically, chronologically etc.
5. Totals - the total for different columns must be different.
6. Demarcation of columns - If columns have been divided further into sub groups,
they should be in a suitable order and sub headings.
7. Footnotes - If there is anything special about the table or figures which need to
be bought attention to, the same should be mentioned in a footnote.
4.3.2 Data Interpretation
Once the data has been processed and analyzed, the final step required in the research
process is interpretation of the data. The line between analysis and interpretation is
very thin. Through interpretation one understands what the given research findings
really mean and what is the underlying generalization which is manifested thought the
data collected. This can be descriptive or analytical or theoretical. The data is
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interpreted from the point of the research questions and hypothesis is tested. While
interpretation is being done, generalizations are drawn. Thus, interpretation consists
of conclusion s that the researcher has reached after the data has been processed and
analyzed. It is interesting to mention that Bloom’s taxonomy has laid down a structure
on data presentation:
1. Describe - Pen down the ‘facts’ observed/ heard after filtering the non relevant
data.
2. Classify - Group the material based similarities, categorize, and make
headings.
3. Interpret - identify important features and patterns in the light of the research
questions or hypothesis and then represent them.
4.4

TYPES OF DATA ANALYSIS

Data analysis depends upon the nature of research that the researcher is undertaking.
Types of data analysis vary depending upon whether the research is qualitative or
quantitative in nature. In the present module, as earlier stated we will be studying
various types of data analysis from the stand point of quantitative research only.

4.4.1 Descriptive analysis
According to C Emory, “descriptive analysis is largely the study of distribution of one
variable. This study provides us with profiles of companies, work groups, persons and
other subjects on any multiple characteristics such as size, composition, efficiency,
preferences, etc.”
Illustration: The researcher is collecting data from various law colleges in India to map
the job preferences of the students in the final year of LL.B. In such a research job
preferences like litigation, corporate, further studies, judiciary etc becomes the
variable.
Under it statistical tools like percentage and means are used and the data is then
represented through a graph. The data analysis may be having one variable also known
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as one-dimensional analysis or two variables/ bivariate analysis or more than two
variables also described as multivariate analysis.
4.4.2 Inferential analysis
Inferential analysis is concerned with the various tests of significance for testing
hypotheses in order to determine with what validity data can be said to indicate some
conclusion or conclusions. It is also concerned with the estimation of population
values. It is mainly on the basis of inferential analysis that the task of interpretation
(i.e., the task of drawing inferences and conclusions) is performed. Illustration: The
researcher is studying the access to justice system in India and his hypothesis beings
that the India justice delivery system favors the haves and marginalizes the have not’s.
The data collected is from various stages in the delivery system like police station,
courts of justice, litigants etc. Once the data is collected, proceeded then the researcher
does inferential analysis to test the validity of the hypotheses.
4.5

GENERAL CHARATERISTICS OF ANALYSIS OF THE DATA

1. The researcher should keep in mind that the analysis of data will vary depending
upon the type of study i.e. qualitative or quantitative or mixed in nature.
2. The researcher should posses thorough knowledge of the area of research as well
as the data collected by him which will help in the analysis of data.
3. The data to be analyzed and interpreted should:
a. Be reproducible,
b. Be readily disposed to quantitative treatment
c. Have significance for some systematic theory, and can serve as broad
generalization.
4. The researcher should keep a clear set of hypothesis formulated at the very start
of the research which will lead to clearer actions and better data collection as well
as analysis.
5. In case the data collected is from vague clues rather than according to the specific
hypothesis, in such cases the data are analyzed inductively or investigated during
the process and not by means of any prescribed set of rules.
6. For a successful study, the task of analysis and interpretation should be designed
before the data is actually collected.
4.6

STATISTICAL ANALYSIS OF DATA

Statistics is an important tool in the hands of a researcher for a good research. Croxton
and Cowden, two well known statisticians have introduced a simple, definition of
statistics. In their words, “statistics may be defined as the science of collection,
presenting and analysis and interpretation of numerical data.”
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Statistics is not merely a device for collecting numerical data but also a means of sound
techniques for their handling, analysis and drawing value inferences from them.
When the data are collected, edited, classified, tabulated, it is analyzed and interpreted
with the help of various statistical techniques and tools depending upon the nature of
the investigation.
4.6.1 Uses of statistics
Statistics is useful in all fields of research and study. One of the greatest advantages
of the use of statistics is that in a research with large data, it helps in reducing such
data into a more manageable size for the purpose of analysis and interpretation. It also
helps in comparing two or more series as well as draw inferences and conclusions of
the research.
Illustration- The researcher is doing an impact analysis of the National Food Security
Act, 2013 in the National Capital Territory. The universe of the researcher in such a
case is Delhi, and the population is all the segments of people who are eligible for the
food under the said Act. The tool of data collection chosen by the researcher is survey
method. Once the data is collected, the size of the data would be big. Here, statistical
tools would be of great assistance to the researcher to achieve his research objective.
4.6.2 Limitations of statistics
Though statistical methods are of great value to a researcher, they carry with
themselves certain limitations which must be kept in mind while deciding a tool of
data analysis. They are:
1. Qualitative values like subjective perceptions, qualities and attributes are not
considered under statistics. It only considers quantities. This by far is the
greatest limitation of statistics.
2. Statistics studies and analysis group attributes rather than individual
characteristics and values.
3. Statistical analysis is mostly based on average; hence the inferences drawn
through them are only approximate and not exact like that of mathematics.
4. Statistics only help discover, analyze certain characteristics. It does not explain
the picture. Hence, it only forms a part of the inference and interpretation.
4.6.3 Tools of statistical analysis
There are various statistical tools which are available for the researcher’s assistance.
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1. Measure central tendency
The term central tendency connotes the average. The most common central tendency
tools are average or mean, median, mode, geometric mean and harmonic mean.
2. Measure of dispersion
The measure of dispersion or variability is the most common corrective measure for
the concept of average. The most common method of the same is standard deviation.
Others are mean deviation and range.
3. Measure of asymmetry
The tools used under it are skewness and kurtosis. Skewness is a measure that refers
to the extent of symmetry or asymmetry in a distribution. It is used to describe the
shape of a distribution. Kurtosis is a measure that indicates the degree to which a curve
of a frequency distribution is peaked or flat-topped.
4. Measure of relationship
Correlation and coefficient is commonly used to measure the relationship. It is mostly
used for prediction. Higher the degree of correlation, greater the accuracy with which
one can predict a score. Karl Pearson’s coefficient of correlation is the frequently used
measure in case of statistics of variables, whereas Yule’s coefficient of association is
used in case of statistics of attributes. Multiple correlation coefficient, partial
correlation coefficient, regression analysis, etc., are other important measures often
used by a researcher.9
5. Other measures
Index number and analysis of time series are some of the other tools of data analysis.
Index numbers are indicators which reflect the relative changes in the level of a certain
phenomenon in any given period called the current period with respect to its values in
some other period called the base period selected primarily for this comparison.
Illustration: Index number is used to compare the changes in the national income of
India from independence (1947) to the year 2014.
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Analysis of time series
A time series is an arrangement of statistical data in accordance with its time of
occurrence. If the values of a phenomenon are observed at different periods of time,
the values so obtained will show appreciable variations.
4.6.4 Statistical software packages
To assist the researcher in quantitative data analysis, there are various statistic
softwares available for computerized statistical data analysis. Some of them are
available in the open source/ public domain i.e. free of cost while others are paid and
purchased softwares. They are of great help when analyzing large quantities of data.
The two most commonly used softwares are SAS (Statistical Analysis System) and
SPSS (Statistical Package for Social Sciences).
4.7

ANALYSIS WHEN HYPOTHESIS EXISTS

When specific hypothesis has been set down, then the major part of analysis involves
getting the appropriate combinations of data and reading them so as to verify or falsify
the hypothesis. A hypothesis which is tested for possible rejection is known as ‘null
hypotheses. Null hypothesis is very much useful in testing the significant difference
between assumed and observed values.
4.8

PRECUATIONS IN ANALYSIS AND INTERPERTATION OF DATA

Following are some of the common precautions to be kept in mind while analyzing
and interpreting the data:
1. Comprehensive knowledge and proper perspective.
The researcher while analyzing and interpreting the data must have thorough
knowledge of the research from a wider perspective rather than analyzing the
immediate element of the problem.
2. Take into account all pertinent elements
The researcher must keep all relevant factors/elements into consideration while
analyzing and interpreting the data. Failure to do so will make the generalizations
drawn inaccurate.
3. Limitations of the study
The researcher must mention all the limitations in the study like non-representation in
sampling, bias in the data, inadequacy in the design, inaccurate statistical analysis etc.
4. Proper evaluation of data
Suitable interpretation of data lies on proper evaluation of facts. The researcher must
interpret and analyze the data thoroughly himself for better results
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4.9

DIAGRAMMATIC REPRESENTATATION

A very convenient and appealing method of data representation is by using various
forms of diagrams. They in a very meaningful way highlight the salient features of the
data which makes them easy to understand. Following are examples of some of the
diagrammatic representations that may be employed in the research report. It may be
noted that all the diagrams are fictitious and made only for illustrative purpose here:
a) Graph
In a graph there are two axis the X and Y axis. X axis is horizontal and the Y axis is
vertical intersecting the X axis. The point where intersection occurs is the place of
origin. The independent variables are scaled on the X axis and the dependent one on
the Y axis.
Following is an illustration of the same.
In the graph the growth of female literacy in India since independence has been shown.
The X axis has the years while the Y axis has the rate of growth of women literacy in
India.
Graph

b) Bar diagram
The bar diagrams are drawn either vertically or horizontally. Each bar indicates the
value of the variable.
Illustration- The following bar diagram shows by way of example what was the voters
turn out till the year 2010 general election in the state of Delhi. The data is merely for
illustration purpose.

11

c) Pie chart
In a pie chart, the data is presented in the form of a circle with each category occupying
a segment that is proportional according to the size of its data.
Following is an illustration of the same:
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4.10

CONCLUSION

In the research process, data analysis is a very important and scientific step especially
when the researcher is conducting a quantitative research. The researcher must
understand the research area comprehensively and do the processing, analysis and
finally interpretation with the help of various techniques and tools of analysis
depending upon the nature, scope and aims of the research being conducted.
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5.0

LEARNING OUTCOME

5.4

After studying this module, you shall be able to
 Know the nature of research problem
 Understand the process of problem identification
 Comprehend the components of a well defined problem
 Understand the theoretical foundation and model building
 Become aware of the statement of research objectives
5.1

INTRODUCTION

The research really begins when the researcher perceives some problem demanding a
solution falling within the area of the general topic he selects. This general area of
interest merely defines the range of subject matter within which the researcher has to
see and pose a specific problem of research. The general area only demarcates where to
seek for the problem without specifying the exact problem. Some practical concern or
some scientific or intellectual interest may suggest the general area/topic of a study. The
scientific curiosity may prompt the interest of the researcher in some general subjectmatter about which little is known or a phenomenon already studied to a certain extent.
1
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In this case the researcher may be concerned to specifying more exactly the conditions
that influence a particular phenomenon in specific way
5.2

DEFINING THE RESEARCH PROBLEM

A research problem needs to be identified and clearly defined. Bryman, Alan defined
the research problem as a statement, a field of concern, a condition to be made better, a
difficulty to be removed, or a disturbing question in scholarly literature, in theory or in
practice that points to the need for purposeful comprehension and deliberate
investigation. ‘The research problem defines the goal of the research in clear terms.
Without a clear cut idea of the goal to be achieved, research task would become a
worthless exercise. A research like any other human activity is goal directed.
‘It is not always possible for a researcher to design his problem in a simple, clear and
complete manner. He may often have only a rather general, diffuse, even confused
notion of problem. It may even taken an investigator’s years of exploration, thought and
research before he is in a position explicitly say what queries he has been seeking
answers to’
The statement of the problem is one of the most important parts of research. The
difficulty or impossibility in the satisfactory statement of a research problem does not
justify that the researcher ignores the desirability and necessity of stating a research
problem. The fundamental principle is that if one desires to find a solution for a problem,
one must well understand the problem. It can be stated that a larger portion of the
solution to a problem lies in knowing the problem is that the researcher is attempting to
do. And the rest lies in knowing what a problem is.
A good problem statement should possess certain characteristics. One, the problem is
stated in question form. What are the effects on job performance of different types of
incentives? Second, the problem states a relation between variables, in this case between
incentives and job performance.
Thus, a problem is stated in an interrogative form or statement that asks” what relation
exists between two or more variables? The answer is what is being sought in the
research. The problem statement relates incentives to job performance.
There are three features of good problems and problem statements. One, the problem
should show a relation between two or more variables. Second, the problem should be
clearly stated and evidently express in question form. Questions have the quality of
posing problems directly. Third, the problem and the problem statement should be such
as may be empirically tested. A problem that holds implications to be tested its stated
relations is a scientific problem.
2
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5.3

PROCESS OF PROBLEM IDENTIFICATION

The process of problem recognition begins with the decision maker and a difficulty or
decision dilemma that he/she might be encountered with. This is an action oriented
problem that addresses the question of what the decision maker should do. Sometimes,
this might be concerned with actual and immediate difficulty the manager is contending
against (applied research) or gaps found in the existing knowledge (basic research). The
broad decision problem has to be confined to information oriented problem which
concentrates on the data of information needed to arrive at any useful inference.

Figure : Process of Problem Identification

5.3.1 Management decision problem
The process of problem identification commences with the identification and the
acknowledging of the difficulty the business manager/researcher is faced with. If the
manager is skilled enough and the nature of the problem requires to be resolved by him
or her along, the problem identification process is handled by him or her, else he or she
outsources it to a researcher or a research conducting agency. This stage asks the author
to carry out a problem appraisal, which would involve a comprehensive audit of the
origin and symptoms of the diagnosed business problem.
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5.3.2 Discussion with subject experts
The process of problem identification commences with the identification and the
acknowledging of the difficulty the business manager/researcher is faced with. If the
manager is skilled enough and the nature of the problem requires to be resolved by him
or her along, the problem identification process is handled by him or her, else he or she
outsources it to a researcher or a research conducting agency. This stage asks the author
to carry out a problem appraisal, which would involve a comprehensive audit of the
origin and symptoms of the diagnosed business problem.
5.3.3 Review of literature
A literature review is a comprehensive collection of the information obtained from both
published and unpublished sources of data in the specific area in which the research is
interested including newspapers, journals, reports, magazines, publications of
government and autonomous organizations as well as computerized databases. The
review of literature provides various perspectives and methodologies available to
investigate the problem and identify potential variables that may need to be investigated.
The survey might also uncover the fact that the research problem being considered has
already been examined which might be useful in solving the decision dilemma. It also
helps in narrowing down the scope of the study into a manageable research problem
which is manageable, 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. The summary of earlier studies is presented in the research’s own words. The
conceptual and theoretical framework developed based on the previous studies provides
the foundation for the statement of problem. The report should evidently cite the author
and the year of the study in accordance with some authoritatively accepted form of
citing reference and quoting from publications.
5.3.4 Organizational Context
The industry and the organization data are another important source of formulating the
research problem. If the manager himself is the researcher himself, he might find it easy
to get the data. However, in case the study is outsourced, the detailed background
information of the organization must be complied, as it serves as the environmental
context in which research problem has to be defined. In case of basic research it may
not be necessary to give the organizational context where the study is more generic. The
organizational demographics encompassing origin and past history of the firm, its
assets, size, nature of business, site location and resources, philosophy of management,
4
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its policies, organizational structure and the job descriptions must be included in the
data.
5.3.5 Qualitative survey
Sometimes the interview, secondary data and information available within the
organization might not be sufficient to formulate the research problem. In this situation,
an exploratory qualitative survey might be required to get an insight into the behavioral
or perceptual aspects of the problem. These might be based on small samples and might
utilize of focus group discussions or pilot survey with the target population to assist
disclose pertinent and topical issues which might have a significant influence on the
problem definition.
5.3.6 Management Research problem
On the completion of the process of exploration of secondary review, interviews and
the survey, the researcher arranges to focus and state the issues of concern, intended to
be investigated further in the form of clearly-defined research problem. Simply stating
the word ‘problem’ does not mean there is something incorrect that has to be rectified.
It simply indicates the gaps in information or knowledge base accessible to the
researcher. These might be the salient reasons for his incapacity to take the correct
decision.
Second, the researcher might find the task of identifying all possible dimensions of the
problem to be monumental and impossible.
For example, the perception of the consumer concerning the product, inefficient supply
chain, pot holes in the distribution network, offering from the competitors or ineffective
advertising may be responsible for lack of sales of a new product launch.
The researcher has to identify and refine the most likely reason of the problem and
formalizing it as the research problem. Four preliminary investigative steps would be
taken to achieve this.
The researcher must be able to isolate the underlying issues from the symptoms of the
problem. For example, in the organic food, the manufacturer has an outlet in an up
market in Delhi, and is constantly doing some attractive sales promotion but there is no
substantial increase in sales. Here the real problem is lack of awareness and motivation
on the part of the consumer about the benefits of organic food. Thus the low sales are
primarily a result of absence of awareness and intention to purchase.

5
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5.4

THEORETICAL FOUNDATION AND MODEL BUILDING

A well-defined research problem comprises of the following components:

Figure: Components of Research Problem
5.4.1 The unit of analysis
The researcher must specifically mention in the problem statement the individual (s)
from whom the research information is to be obtained and to whom the research results
will be applicable. This could be the whole organization or its segments like
departments, groups or individuals. Thus, the information required for decision might
sometimes require investigation at multiple levels.
5.4.2 Research variables
The identification of the key variables under the particular study is a important part of
the research problem. To carry out an investigation, it becomes imperative to convert
the concepts and constructs to be studied into empirically testable and observable
variables. A variable is generally a symbol to which we allot numerals or values. A
variable may be dichotomous in its nature. A dichotomous variable possess only two
values such as male-female or customer non-customer. Values that are able to fit into
prescribed number of categories are discrete variables, for example, very important (5)
to very unimportant (1) .There are still other variables that have an indefinite set, e.g.,
age, income, and production data.
6
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There can be further five categories of variances depending on the role played in the
problem being considered.

5.4.2.1 Dependent variable
The dependent variable is the most important variable to be studied and analyzed in a
research study. The complete research process is engaged in either description of this
variable or examining the probable causes of the observed effect. Thus, in essence, the
dependent variable has to be reduced to a quantifiable and measurable variable. For
example, in a study of the organic food, the purchase intentions of the consumer and the
intentions of retailers in stocking as well as sales of organic food products in the
domestic market could be treated as the dependent variable. In one study there might be
more than one dependent variable.
5.4.2.2 Independent variable
An independent variable is a variable that influence or impact the dependent variable.
For example, the consumers’ attitude towards healthy lifestyle could impact their
7
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purchase intention of organic products. Thus, intention becomes the dependent variable
and the attitude and the independent variable.
5.4.2.3 Moderating variables
These variables exert a strong uncertain impact on the relation between the independent
variable and dependent variable. The expected relationship between the dependent and
independent variable explain these variables they change the direction as well as the
power of the association. In a study, the education and the level of income of the buyer
might change the relationship between attitude and purchase intention. Here, education
and level of income are the moderating variables.
5.4.2.4 Intervening variable
An intervening has variable has a temporal connotation to it. It generally follows the
occurrence of the independent variable and is before the dependent variable. Tuckman
(1972) defines it as that factor which influences the phenomenon observed but cannot
be visualized, quantified, or manipulated; but its effects must be drawn from the effects
of the independent variable and moderating variable on the observed phenomenon.
For example, an increase in job satisfaction of each individual worker, subsequent to
the introduction of a flexi-time work schedule, which eventually affects the individual
productivity, especially among women employees. Similarly, the introduction of an
electronic advertisement for the new diet drink will result in increased brand awareness
will in turn impact the sales of the product for a particular period.
5.4.2.5 Extraneous variables
The variables that could affect the hypothesized relationship but have not been included
in the study are known as extraneous variables. Most often this would be attributed to
the chance variation observed in the research. For example, family pressures, or nature
of the industry could impact the flexi-time impact, but since these would be applicable
to individual cases, they might not significantly impact the direction of the findings.
However, if the effect is substantial, the researcher by using an experimental and a
control group might try to negative their effect
5.5

STATEMENT OF RESEARCH OBJECTIVES

The research questions having been designed, they need to be broken down and as tasks
or objectives to be accomplished for seeking the answers to the research questions.
Now, the researcher draws the lay out for the proposed research. The research questions
can be broken down into examining questions. If the proposal is for a causal study, the
objectives can be formulated into a hypothesis.
8
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On the basis of the framework of the study, the researcher enumerates the thrust areas
of research. Sometimes, the major objectives of the study may be stated into subobjectives which accurately mention the tasks to be accomplished.
The objectives are drawn from the problem statement, giving the sponsor particular and
achievable goals. It is best to list the objectives have to be listed either in sequence of
importance or from general to specific terms.
The remainder of the proposal is judged on the basis of research objectives. It is to be
noted that each objective is discussed in the research design, data analysis and results
sections.
5.6

SUMMARY

The importance of the formulation of research problem cannot be overemphasized. It is
not only critical to identify the decision to be made but also to formulate it in such a
form that it can lend itself to scientific enquiry. This is a well-integrated, linked and
stepwise process beginning by clarifying doubts and getting the research perspective on
the basis of discussions with experts. These could be both industry and subject experts.
Next the researcher moves to getting the various perspectives of other researcher or
theorists on the topic is to conduct a comprehensive examination of the previous studies.
In case the research and is intended to be carried out in a particular industry or
organization, it is critical to obtain a detailed dossier on the history and current practices
of the organization. Some researchers also undertake a brief loosely-structured survey
with respondents from the population to be studied to further fine-tune the statement of
intent.
Now the researcher arrives at a clearly stated research problem that can lend itself to
scientific enquiry. There are some essential elements of a typical research problem
including specifying the unit of analysis, clear definition and categorization of the
concept or constructs to be studied. At these stages, the researcher should be able to
specify what is the causal or independent variable and which the effect on dependent
variable understudy is. Also, it is best to acknowledge the effect or presence of any
external variables which might have been a contingent effect on the cause and effect of
relationship that is to be studied, further classified as moderator, intervening and
extraneous variables.
It is advisable to the research to construct a model or theoretical framework based on
the stepwise conceptualization that the researcher carried out in the process of problem
formulation. This is a recommended but not necessarily an essential steps as some
studies might be of a nature that the intent is to conduct the study and then arrive at a
9
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theory or a model. The research questions having been designed, they need to be broken
down and as tasks or objectives to be accomplished for seeking the answers to the
research questions. Now, the researcher draws the lay out for the proposed research.
The research questions can be broken down into examining questions. If the proposal is
for a causal study, the objectives can be formulated into a hypothesis.

10
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INTRODUCTION

Having decided what you want to study about, the next question comes up as to how
are you going to conduct your study? What procedures will you adopt to obtain
answers to research questions? How will you carry out the tasks needed to complete
the different components of the research process? What should you do and what
should you not do in the process of undertaking the study?
These are some of the questions that need to be answered before we proceed to
conduct the study. Basically, answers to these questions constitute the core of a
research design. This unit therefore begins with the definition and the description of
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the research design. Then the purpose of the research design is highlighted in which
you will study how a research can maximize the systematic variance, control
extraneous variance through the various controlling techniques i.e. randomization,
matching, elimination and statistical control. Further you will find how a researcher
can minimize the error variance. Moreover, research cannot ignore the criteria of
good design. This unit acquaints you with the basic criteria of research through which
you can distinguish good design from weak design. Finally, the qualities of research
design are indicated and described.
6.2

LEARNING OBJECTIVES

After reading this unit, you will be able to:


Define research design;



Describe the features and purposes of research design;



Discuss various objectives/purpose of research design;



Describe the functions of research design;



Explain the criteria of research design; and



State the qualities of research design.

6.3

RESEARCH DESIGN: MEANING AND DEFINITION

Research is an important activity affecting the society as a whole therefore; it
involves a lot of decision making. Research design also involves a lot of decision making. It provides a structure and shape to your research project. After finalising
your topic, you decide about how you are going to conduct your study. It involves
formulation of strategy for all the stages starting from formulation of hypotheses to
the analysis of data.
Winner (1971) compared the research design to an architect’s plan for the structure of
a building. The designer of researcher performs a role similar to that of the architect.
The owner of the building gives his basic requirements to the architect, who then
exercising his expertise, prepares a plan or a blue print outlining the final shape of the
structure.
Similarly, researcher has to do planning or prepare a structure before starting data
collection and analysis. According to Myers (1980), the research design is the general
structure of the experiment, not its specific content. In fact, the research design is the
conceptual structure within which research is conducted; it constitutes the blueprint
for the collection, measurement and analysis of data.
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According to Thyer (1993) a traditional research design is a blueprint or detailed plan
for how to conduct a research study and how to complete the same. Planning such a
research design involves, (i) operationalizing variables so that they can be measured,
(ii) selecting a sample of interest to study, (iii) collecting data to be used as a basis for
testing hypothesis, and (iv) analysing the results.
According to Matheson (1970) a research design is a basic plan for research,
including the assignment of subjects to the levels of the independent variable and the
manipulation of the independent variable.
According to Kerlinger (1986) research design is the plan, structure, and strategy of
investigation conceived so as to obtain answers to research questions and to control
variance.
The definition of Kerlinger reveals three important components, which are (i)
research design is a plan (ii) research design is the structure (iii) research design is the
strategy. Let us see what these are:
i)

ii)

iii)

Research Design is the Plan: The plan is the overall scheme or program 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.
Research Design is the Structure: The structure of the research is more
specific. It is the outline, the scheme, the paradigm, of the operation of the
variables. When we draw diagrams that outline the variables and their relation
and juxtaposition, we build structural schemes for accomplishing operational
research purposes.
Research Design is the Strategy: Strategy as used here is also more specific
than plan. It includes the methods to be used to gather and analyse the data. In
other words strategy implies how the research objectives will be reached and
how the problems encountered in the research will be tackled.

Thus, we can conclude that research design provides us a base on which we conduct
our research.
6.4

FEATURES OF A GOOD RESEARCH DESIGN

A good design is often characterised by adjectives like flexible, appropriate, efficient,
economical, and soon. Generally, the design which minimises bias and maximises the
reliability of the data collected and analysed is considered a, good design. The design
which gives the smallest experimental error is supposed to be the best design in many
investigations. Similarly, a design which yields maximal information and provides an
opportunity for considering many different aspects of a problem is considered most
appropriate and efficient design in respect of many research problems. Thus, the
question of good design is related to the purpose or objective of the research problem
and, with the nature of the problem to be studied. A design may be quite suitable in
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one case, but may be found wanting in one respect or other, in the context of some
other research problem. One single design cannot serve the purpose of all types of
research problems. A research design appropriate for a particular research problem,
usually involves the consideration of the following factors;


the means of obtaining information



the availability and skills of the researcher and his staff, if any



the objective of the problem to be studied



the nature of the problem to be studied



the availability of time and money for the research work

If the research study happens to be an exploratory or a formulative one, where the
major emphasis is on the discovery of ideas and insights, the research design most
appropriate must be flexible enough to permit the consideration of many different
aspects of a phenomenon. But, when the purpose of a study is to accurately describe a
situation, or an association between variables (or, in what are called descriptive
studies), accuracy becomes a major consideration and a research design which
minimizes bias and maximizes the reliability of the evidence collected is considered a
good design. Studies involving the testing of a hypothesis of a causal relationship
between variables require a design which will permit inferences about causality in
addition to the minimisation of bias and maximisation of reliability. But, in practice it
the most difficult task is to put a particular study in a particular group, for a given
research may have in it elements of two or more of the functions of different studies.
It is only on the basis of its primary function that a study can be categorised, either as
an exploratory or descriptive, or hypothesis testing study, and, accordingly, the choice
of a research design may be made in case of a particular study. Besides, the
availability of time, money, the skills of the research staff, and the means of obtaining
the information must be given due weightage while working out the relevant details
of the research design, such as experimental design, survey design, sample design,
and the like.
6.5

FUNCTIONS OF RESEARCH DESIGN

Regardless of the type of research design selected by the social investigator, all plans
perform one or more functions outlined and discussed below. The number of
functions performed by any design largely depends upon its sophistication, coupled
with the researcher's concerns.
A. As a Blue Print
Perhaps the most important function of research designs is that they provide the
researcher with a blueprint for studying social questions. Without adequate drawings
and plans, a homebuilder would become burdened with insurmountable problems
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such as where to place the foundation, what kinds and qualities of materials to use,
how many workers are required, how large should the home be, and so on. By the
same token, a social researcher faces comparable obstacles if he commences his study
without some kind of research plan. To minimize his research problems, there are
several decisions he should make before beginning his project. For example, if he
chooses to study people directly, some possible considerations might be:
1)
2)
3)
4)
5)
6)

a description of the target population about which he seeks information
the sampling methods used to obtain his elements (people or things)
the size of sample
the data collection procedures to be used to acquire the needed information
possible ways of analysing the data once collected and
whether or not to use statistical tests, and if so, which one(s)? These problems are
given strong consideration in a research proposal, prospectus, or study outline that
many investigators elect to construct in advance of their research.

B. Directional Function
Research designs dictate boundaries of research activity and enable the investigator to
channel his energies in specific directions. Without the delineation of research
boundaries and/or objectives, a researcher's activities in a single project could be
virtually endless. Many professors directing the work of their graduate students are
probably familiar with the problem of dealing with the loose ends of an improperly
planned research project. With clear research objectives in view, however,
investigators can proceed systematically towards the achievement of certain goals.
The structure provided by the research plan enables the investigator to reach closure
and consider any given project completed.
C. Anticipatory Function
A third function of a research design is that it enables the investigator to anticipate
potential problems in the implementation of the study. It is customary for researchers
to review current literature central to the topic under investigation. In the course of
the literature review, they may learn about new or alternative approaches to their
problems. At the same time they can acquire information concerning what can
reasonably be expected to occur in their own investigation. Many articles in the
professional journals, as well as specialized monographs, include suggestions for
further study. More important, many authors provide criticisms of their own work so
that future investigations of the same or similar topics may be improved. In addition,
the design can function to provide some estimate of the cost of the research, possible
measurement problems, and the optimal allocation of resources such as assistants
(manpower) and material.
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Check Your Progress Exercise 6.1
Note:
I. Write your answer in about 50 words.
II. Check your answer with possible answers given at the end of the unit.
Q.1 Write the important functions associated with a research design that you have
come across.
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
……………………………….
Q.2 Define research design. Discuss its features.
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………

6.6

PURPOSE OF RESEARCH DESIGN

The purpose of research design is to provide a maximum amount of information
relevant to the problem under investigation at a minimum cost. The research design
has the toll purposes:
6.6.1 Answers to Research Questions
Research design is formulated to enable the researcher to answer research questions
such as validity, objectivity, accuracy, and describe research plans as economically as
possible. Any research plan is deliberately and specifically conceived and executed to
bring empirical evidence to bear on the research problem. Research design sets up the
framework for adequate test of relations among variable. The research design in a
way tells us what observations to make, how to make them and how to analyse the
quantitative representations of the observations. It also tells us as to what types of
statistical analysis to use. Finally, an adequate design outlines possible conclusions to
be drawn from statistical analysis. Thus a research design after moving through the
sequence of different related steps enables the researcher to draw a valid and
objective answer to research questions.
6.6.2 Research Design Acts as Variance Control
The main technical function of research design is to control variance. Research design
is a set of instructions to the investigator together analyse data in certain ways.
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Therefore, research design acts as control mechanism and enables the researcher to
control unwanted variances. Variance control is a central theme of research design.
Variance control as we shall notice throughout this Unit is the central theme of
experience design. Variance is a measure of the dispersion or spread of a set of
scores. It describes the extent to which the scores differ from each other. Variance
and variation, through used by synonymously, are not identical terms. Variation is a
more general term which includes variance as one of the statistical methods of
representing methods.
6.6.3 Systematic Variance
The researcher is directly concerned with three types of variance namely experimental
variance, extraneous variance and error variance. Main functions of research design
are to maximize the effect of systematic variance, control extraneous variance and
minimize error variance. A discussion of these variances is presented below.
Systematic Variance: by constructing an efficient research design the investigator
attempts to maximize the variance of the variable of substantive research hypotheses.
Systematic variance is the variability in the dependent measure due to the
manipulation of the experimental variable by the experimenter. An important task of
the experimenter is to maximize this variance. This objective is achieved by making
the level of the experimental variable as unlike as possible. Suppose an experimenter
is interested in studying the effect of intensity of light on visual acuity. The
experimenter decides to study the effect by manipulating three levels of light
intensity, i.e. 10 ml, 15ml, 20 ml. as the difference between any two levels of the
experimental variable is not substantial, and there is little chance of separating its
effect from the total variance. Thus, in order to maximize systematic variances, it is
desirable to make the experimental conditions (levels) as different as possible. In this
experiment it would be appropriate, then to modify the levels of light intensity to 10
ml, 20 ml, and 30 ml so that the difference between any two levels is substantial.
6.6.4 Extraneous Variance
Extraneous variance is produced by the extraneous variables or the relevant variables.
An experimenter always tries to control the relevant variables and thus, also wants to
eliminate the variances produced by these variables. For elimination of extraneous
variance it is essential that the extraneous variables be properly controlled. There are
four ways to control the extraneous variances. These procedures are elimination,
randomization, matching, and statistical control. A discussion of these procedures is
given below:
A. Randomization: an important method of controlling extraneous variables is

randomization. It is considered to be the most effective way to control the
variability due to all possible extraneous sources. If through randomization has
been achieved then the treatment groups in the experiment could be considered
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statistically equal in all possible ways. Randomization is a powerful method of
controlling variable. In other words it is a procedure for equating groups with
respect to secondary variable. Randomization means random selection of the
experimental units from the larger population. Random assignment means that
every experimental unit has an equal chance of being placed in any of the
treatment conditions or groups. In using randomization method some problems
may be encountered. It is possible to select a random sample from a population,
but then assignment of experimental units to groups may get biased. Random
assignment of subjects is critical to internal validity. If subjects are not assigned
randomly, confounding may occur. Randomized group design and randomized
block design are the examples of research design in which randomization is used
to control the extraneous variable.
B. Elimination: this procedure is the easiest way to controlling the unwanted

extraneous variable through elimination of variable. Suppose, the sex of the
subject as unwanted secondary variable, is found to influence the variable in an
experiment. Therefore the variable of sex has to be controlled. The researcher
may decide to take either all males or all females in an experiment and thus,
controlled through elimination the variability due to the sex variable. By using
elimination for controlling the extraneous variables, researcher loses the power of
generalisation. If the researcher selects the subject from a restricted range then the
researcher can generalise the results within restricted range and not outside it.
Elimination procedure is used in non-experimental design.
C. Matching: is also a non-experimental design procedure, is used to control the

extraneous source of variance. In case of controlling organismic and background
variable matching is used in this procedure the relevant variable are equated or
held constant across all conditions of experiments. Suppose if the researcher finds
that the variable of intelligence is highly correlated with the dependent variable, it
is better to control the variance through matching on the variable of intelligence.
However as a method of control matching limits the availability of subjects. If the
researcher decides to match subjects on two or three variables he may not find
enough subjects for the experiment. Besides this the method of matching biases
the principles of randomization.
D. Statistical Control: in this approach, no attempt is made to restrain the influence

of secondary variables. In this technique, one or more concomitant secondary
variables (covariates) are measured and the dependent variable is statistically
adjusted to remove the effects of the uncontrolled sources of variation. Analysis
of covariance is one such technique. It is used to remove statistically the possible
amount of variation in the concomitant secondary variable.
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6.6.5 Error Variance
The third function of a research design is to minimize the error variance. The error
variance is defined as those variance or viabilities in the measures, which occurs as a
function of the factors not controllable by the experimenter. Such factors may be
related to the individual differences among the subjects themselves such as to their
attitude, motivation, need, ability etc. They may be related to what is commonly
called the errors of measurements such as the differences in trials differences in
conditions of experiment, temporary emotional state of the subject, fatigability etc.
Statistical controls can be applied to minimize such error variance. For example,
repeated measures design can be used to minimize the experimental error. By this
technique the variability due to the individual differences is taken out from the total
variability, and thus, the error variance is reduced. Analysis of covariance is also a
technique to reduce the error variance. Further, error variance can be controlled by
increasing the reliability of measurement by giving clear and unambiguously
instructions and by using a reliable measuring instrument etc.
6.7

DESIGN SELECTION

The selection of a specific type of design depends primarily on both the nature and
extent of the information. Complex designs, usually involving a number of “control
groups,” offer more information than a simple group design. However, not all of the
relevant information may be needed can be derived from any given design. Some of
the information is based on the assumptions and some information is explicit. Other
information derives from a network of knowledge surrounding the project in question.
Theories, accepted concepts, hypotheses, principles and empirical evidence from
related studies ought to be considered in design selection.
1) What questions will this design answer? To do this, we must also be able to

specify many of the questions the design won’t answer as well ones it will answer.
This should lead to a more realistic approach to experimental design than is
usually given. Some simple and useful designs have been labelled as “poor”
because they are relatively simple and will not answer some questions. Yet, they
may provide clear and economical answers to the major questions of interest.
Complex designs are not as useful for some purposes.
2) What is the relative information gain/cost picture? There is no specific formula or
strategy for deriving some cut-off point in this regard. The major point here is that
the researcher must take a close look at the probable cost before selecting a
design.
Besides this, choice of design depends on different factors, such as; Feasibility;
reliability; ethical; Cost and time.
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6.8

CRITERIA OF RESEARCH DESIGN

As you know that there are various types of research design. Some are weak design
and some are good design. Behavioural researchers have been able to formulate
certain criteria on the basis of which you can distinguish the good design from weak
design. These criteria have proved very useful in guiding the researches in right
direction. These criteria are mentioned below.
6.8.1 Capability to Answer Research Questions Adequately
A good research design is the design that answers research questions adequately.
Sometimes, the researcher selects a design which is not appropriate for answering the
research question in hand. Such designs constitute the example of weak research
design. Such a design does not adequately test the hypotheses either. It is a common
practice that students while trying to answer a research question by conducting
experiment or doing research, often match sex, age intelligence of the subjects on the
assumption that such matching would lead to the setting of a better experimental
group and control group. The reality is that if there is no relation between say, age
and the dependent variable then matching an age will be irrelevant. Therefore, any
design based upon matching would be a weak design.
6.8.2 Control of Variables
Another criterion of a good research design is that it should control the effects of
extraneous variables which are more or less similar to independent variables that have
the capacity to influence dependent variables. If left uncontrolled, such variables are
called independent extraneous variables or simply extraneous variables. A design
which fails to control the effect of extraneous variables is considered a weak one and
the research should avoid such designs. There are various ways to control the effects
of extraneous variables. Of these ways randomization is considered by many as one
of the best techniques of controlling the extraneous variables. There are three basic
phases in randomization-random selection of subjects, random assignment of subjects
into control and experimental groups and random assignments of experimental
treatments among different groups. Sometimes, it happens that for the researcher it is
not possible to make random selection of subjects. In such situations the researcher
tries to randomly assign the selected subjects into different experimental groups.
When this random assignment is not possible due to any reason, the researcher
randomly assigns the different experimental treatments into experimental groups.
Randomization has proved very useful in controlling the extraneous variables. This
increases the internal validity of the research.
6.8.3 Generalizability
The third criterion of research design is generalizability. Generalizability is the
external validity of the research. In other words it refers to the extent to which
the
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results of the experiment or research obtained can be generalised to subjects, groups
or conditions not included in sample of the research. If the design is such as the
obtained results can be generalised to larger groups or subjects, the design is
considered to be a good one.
6.9

LET US SUM UP

We have noticed that research design is a plan, structure and strategies of the
collection measurement and analysis of data. Research design purports to obtain
answers to research questions and controlling variance. Moreover, research design
answers the question as objectively, validly and economically as possible. Main
functions of the research design are to maximize the effect of systematic variance,
control extraneous variance through randomization, elimination, matching and
statistical control and minimize the error variance. A good research design is
characterised by feasibility, flexibility, generalizability, theory base, cost and time.
6.10

GLOSSARY

Descriptive Studies:

Research studies that are carried out to describe an
object, phenomena, process, or organisation in the
present.

Experimental Studies:

Research studies that are undertaken to study cause and
effect relations between variables are called
experimental
studies.

Research Design:

The strategy that a researcher adopts to undertake
his/her research. It concerns the operationalization of
hypothesis, data collection, and data analysis.

Validity:

Validity is a measure of the extent of what you are
measuring is what you intend to measure.

6.11

CHECK YOUR PROGRESS: ANSWER KEYS

Answer to Q.1:

Regardless of the type of research design selected by the social
investigator, all plans perform one or more functions outlined
and discussed below. Perhaps the most important function of
research designs is that they provide the researcher with a
blueprint for studying social questions. By the same token, a
social researcher faces comparable obstacles if he commences
his study without some kind of research plan. To minimize his
research problems, there are several decisions he should make
before beginning his project.
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Directional function: research designs dictate boundaries of
research activity, and enable the investigator to channel his
energies in specific directions.
Anticipatory function: a third function of a research design is
that it enables the investigator to anticipate potentia1 problems
in the implementation of the study.
Answer to Q.2:

6.12

Research design is a plan, structure, and strategy of
investigation so conceived as to obtain answers to research
questions or problems. It is a blueprint or detailed plan for a
research study - starting from operationalizing variables so that
they can be measured, to selecting a sample of interest to study,
collecting data to be used as a basis for testing hypotheses, and
finally analysing the results. Research is a systematic and
organised effort towards quest for new knowledge. It involves
spending public money and thus accountability towards them.
Thus, it needs to have a well thought of research design.
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INTRODUCTION

The previous Unit has discussed about the meaning and definition of research
designs. This Unit will explore the types and uses of research design. The research
interests of social investigators are virtually unlimited. Any social setting is a
potential target for scientific examination. In spite of the diversity of possible social
topics and/or situations invested, most contemporary social scientific research is
characterized by some type of study plan. This plan is congenitally labelled the
research design. Research design decides the fate pf the proposal and its outcome. If
the design is defective, the whole outcome and report will be faulty and
undependable. It is upon the design that the nature of data to be collected will very
much depend. It is, therefore, desirable that research design should be
methodologically prepared.
7.2

LEARNING OBJECTIVES

After reading this Unit, you will be able to:




understand the concept of research design;
know its types; and
understand the uses of research design.
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7.3

TYPES OF RESEARCH DESIGN

This unit is intended to give a clear depiction of various categories of research
designs. For your better understanding, a brief description is given on various
categories of research designs. Exploratory or Forrnulative Research Design,
Descriptive and Diagnostic Research Designs, and Hypothesis testing or
Experimental Research Designs, are the three major categories of Research Designs
most widely used in social science research.
7.3.1 Exploratory or Formulative Research Design
Exploratory research studies are also termed as formulative research studies. The
main purpose of such studies is that of formulating a problem for more precise
investigation or of developing the working hypothesis from an operational point of
view. The major emphasis in such studies is on the discovery of ideas and insights.
As such the research design appropriate for such studies must be flexible enough to
provide opportunity for considering different aspects of a problem under study.
Inbuilt flexibility in research design is needed because the research problem, broadly
defined initially, is transformed into one with more precise meaning in exploratory
studies, which in fact may necessitate changes in the research procedure for gathering
relevant data.
A pilot study conducted prior to the main investigation is an example. Here, the
investigator does not proceed with a pre-planned design, but with a well thought out
outline (unstructured instrument) for collection of preliminary data and gain more
knowledge and familiarity with the phenomenon, or, the problem, concerned. A nonprobability, i.e., purposive or judgment sampling design is followed.
Generally, the following three methods in the context of research design for such
studies are talked about: (a) the survey of concerning literature; (b) the experience
survey, and (c) the analysis of in sight- stimulating examples.
i) The survey of concerning literature happens to be the most simple and fruitful
method of formulating precisely the research problem or developing hypothesis.
Hypotheses stated by earlier workers may be reviewed and their usefulness be
evaluated as a basis for further research. It may also be considered whether the
already stated hypotheses suggest new hypothesis. In this way, the researcher
should review and build upon the work already done by others, but in cases where
hypotheses have not yet been formulated. His task is to review the available
material for deriving the relevant hypotheses from it.

Besides, the bibliographical survey of studies, already made in one's area of
interest may as well as made by the researcher for formulating the problem
precisely. He should also make an attempt to apply concepts and theories
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developed in different research contexts to the area in which he is working.
Sometimes the works of creative writers also provide a fertile ground for
hypothesis formulation and as such may be looked into by the researcher.
ii) Experience Surveys are surveys of people who have had practical experience
with the problem to be studied. The object of such a survey is to obtain insights
into the relationships between variables and new ideas relating to the research
problem. For such a survey, people who are competent and can contribute new
ideas may be carefully selected as respondents to ensure a representation of
different types of experience. The respondents so selected may then be
interviewed by the investigator. The researcher must prepare an interview
schedule for the systematic questioning of informants. But the interview must
ensure flexibility in the sense that the respondents should be allowed to raise
issues and questions which the investigator has not previously considered.
Generally, the experience collecting interview is likely to be long and may last for
few hours. Hence, it is often considered desirable to send a copy of the questions
to be discussed to the respondents well in advance. This will also give an
opportunity to the respondents for doing some advance thinking over the various
issues involved so that, at the time of interview, they may be able to contribute
effectively. Thus, an experience survey may enable the researcher to define the
problem more concisely and help in the formulation of the research hypothesis.
iii) Analysis of in sight- Stimulating Examples is also a fruitful method for
suggesting hypothesis for research. It is particularly suitable in areas where there
is little experience to serve as a guide. This method consists of the intensive study
of selected instances of the phenomenon in which one is interested. For this
purpose the existing records, if any, may be examined, the unstructured
interviewing may take place, or some other approach may be adopted. The
attitude of the investigator, the intensity of the study, and the ability of the
researcher to draw together diverse information into a unified interpretation are
the main features which make this method an appropriate procedure for evoking
insights.

A few examples of in sight- stimulating cases are the reactions of strangers, the
reactions of marginal individuals, the study of individuals who are in transition
from one stage to another, the reactions of individuals from different social strata,
and the like. In general, cases that provide sharp contrasts, or have striking
features are considered relatively more useful while adopting this method of
hypothesis formulation. Thus, in an exploratory or formulative research study
this merely leads to insights or hypotheses, whatever method or research design
outlined above is adopted, the only essential is that it must continue to remain
flexible so that many different facets of a problem may be considered as and
when they arise, and come to the notice of the researcher.
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7.3.2 Research Design in Descriptive or diagnostic Research Studies
Descriptive research studies are those studies which are concerned with describing
the characteristics of a particular individual, or of a group, whereas diagnostic
research studies determine the frequency with which something occurs, or its
association with something else. Studies concerning whether certain variables are
associated are examples of diagnostic research studies. As against this, studies
concerned with specific predictions with the narration of facts and characteristics
concerning individuals, groups, or situations are all examples of descriptive research
studies. Most of the social research comes under this category. From the point of view
of the research design, the descriptive, as well as diagnostic studies share common
requirements, and as such, we may group together these two types of research studies.
In descriptive, as well as in diagnostic studies, the researcher must be able to define
clearly, what is to be measured, and must find adequate methods for measuring it,
along with a clear cut definition of the population he wants to study. Since the aim is
to obtain complete and accurate information in the said studies, the procedure to be
used must be carefully planned. The research design must make enough provision for
protection against bias, and must maximise reliability, with due concern for the
economical completion of the research study.
The design in such studies must be rigid and not flexible, and must focus attention on
the points that follow.
a) Formulating the objectives of the study (what the study is about, and why is
it being made.)
b) Designing the methods of data collection (what techniques of gathering data will
be adopted?)
c) Selecting the sample (how much material will be needed?)
d) Collecting the data (where can the required data be found, and with what time
period should the data be related?)
e) Processing and analysing the data.
f) Reporting the findings.
In a descriptive/diagnostic study the first step is to specify the objectives with
sufficient precision to ensure that the data collected are relevant. If this is not done
carefully, the study may not provide the desired information.
Then comes the question of selecting the methods by which the data are to be
obtained. In other words, techniques for collecting the information must be devised.
Several methods (viz., observation, questionnaires, interviewing, examination of
records), with their merits and limitations, are available for the purpose and the
researcher may use one or more of these methods .While designing a data collection
procedure, adequate safeguards against bias and unreliability must be ensured. It is
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always desirable to pre-test the data collection instruments before they are final1y
used for the study purposes.
In most descriptive/diagnostic studies the researcher takes out sample(s), and then
wishes to make statements about the population on the basis of the simple analysis or
analyses. The task of designing samples should be tackled in such a fashion that the
samples may yield accurate information with a minimal amount of research effort.
Usually, one or more forms of probability sampling, or, what is often described as
random sampling, are used.
To obtain data that is free from errors introduced by those responsible for collecting
them, it is necessary to supervise the staff of field workers closely as they collect and
record information. As data are collected, they should be examined for completeness,
comprehensibility, consistency, and reliability. The data collected must be processed
and analysed. This includes steps like coding the interview replies, observations;
tabulating data; and performing several statistical computations. To the extent
possible, the processing and analysing procedure should be planned in detail before
actual work is started. The appropriate statistical operations, along with the use of
appropriate tests of significance, should be carried out to safeguard the drawing of
conclusions concerning the study.
Last of all come the question of reporting the findings. This is the task of
communicating the findings to others and the researcher must do it in an efficient
manner. The layout of the report needs to be well planned so that all things relating to
the research study may be well presented in simple and effective style.
Thus, the research design in case of descriptive/diagnostic studies is a comparative
design throwing light on all points narrated above and must be prepared keeping in
view the objective(s)of the study and the resources available. However, it must ensure
the minimisation of bias and maximisation of reliability of the evidence collected.
The said design can be appropriately referred to as a survey design since it takes into
account all the steps involved in a survey concerning a phenomenon to be studied.
7.3.3

Hypothesis Testing or Experimental Research Design

These are the designs where the researcher tests the hypotheses of causal relationships
between variables. Such studies require procedures that will not only reduce bias and
increase reliability, hut also permit drawing inferences about causality. Usually,
experiments meet these requirements. Hence, these are better known as experimental
research designs.
According to Chapin (1955), 'the fundamental rule of the experimental method is to
vary only one variable (condition) at a time maintaining all other variables constant'.
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There are two reasons for adopting this procedure. Firstly, if more than one variable is
varied at a time and an effect is produced, it is not possible to ascertain which
variable is responsible or whether they have acted jointly. Second, when no effect is
produced, it cannot be said which variable is responsible, or whether one has
neutralised the other. The basic condition in experimental method is, therefore,
control over the subjects of study and manipulation of the independent variables to
study their effect upon the dependent variable. It is not so much the control as such,
but the degree of control that one can exercise that is important.
Professor R.A. Fisher enumerated three principles of experimental designs.
i) The Principle of Replication: the term, replication has been derived from the
fusion of two words, namely repetition and duplication. Replication refers to the
deliberate repetition of an experiment, using nearly identical procedures, which
may sometimes be with a different set of subjects in a different setting, and, at
different time periods. It helps to revalidate a previous study, or to raise some
questions about the previous studies. As each treatment is applied in many
experimental units instead of one the statistical accuracy of the experiments is
increased.
ii) The Principle of Randomisation: Randomisation refers to a technique in which
each member of the population, or, universe has an equal and independent chance
of being selected. This provides for random distribution of the effects of unknown
or unspecified extraneous variables over different groups. Thus, balancing their
effects to a great extent. This is a method of controlling the extraneous variables
and reducing experimental error. Thus randomisation makes the test valid.
iii) The Principle of Local Control: Local Control refers to the amount of
balancing, blocking and grouping of the subjects or the experimental units
employed in the research design. The term, grouping, refers to the assignment of
homogeneous subjects, or experimental units, into a group so that different groups
of homogeneous subjects may be available for differential experimental
treatments. The term, blocking, refers to the assignment of experimental units to
different blocks in such a way that the assigned experimental units within a block
may be homogeneous. The term, balancing, in a research design refers to the
grouping, blocking, and assignment of experimental units to the different
treatments in such a way that the resulting design appears to be a balanced one. A
design, to be statistically and experimentally sound, must possess the property of
local control.
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7.3.4 Quasi Experimental Research Designs
These are less efficient than true experimental designs, where some, but not all
extraneous variables can be controlled. For example, there are designs in which
subjects cannot be randomly assigned to conditions, but the independent variables can
be manipulated, either by the investigator or by someone else. These are known as
quasi experimental designs. As the subjects are not randomly assigned to the
experimental and the control groups, the equivalence of the groups is not maintained,
and, thus, it leaves some uncontrolled threats for validity of the experiment. Some of
the important types of quasi experimental research designs are discussed below.
i) Time series design: let us start with an example. A business organisation
each year compares its annual sales figures. After consideration of such figures
for a number of years and at the advice of an expert, the management organises a
training programme for its sales personnel. In subsequent years, the management,
or an investigator, compares the pre-training and post-training sales figures. It
may be noted here that the subjects (sales personnel) before and after training
were the same, though some persons could have changed positions, or some new
recruits could have been inducted. The treatment (training) could have been
organized by the investigator or by the management, and there was no control
group.

It shall be evident from the example that a series of pre-tests are given, or pretreatment measurements are made, of the selected group or equivalent groups.
Subsequently, the treatment is administered and a series of post tests are given, or
post treatment measurements are made of the same group or equivalent groups. A
control group or a comparison group is not included in this design. Extraneous
variables such as maturation, testing, selection, and experimental mortality are
well controlled. However, the variable history is not controlled. A comparison of
the entire time series data, rather than figures for two adjacent time periods,
better reveals the change due to treatment. This design is most applicable where
testing is a regular feature of the setting, as in educational institutions, or, where
data are regularly collected, such as in records of production, cost-of-living
indices, etc.
ii) Equivalent time samples design: The design is first explained with an
illustration. Suppose, the, investigator desires to study the effect of some
programmes on attitude change towards the adoption of Integrated Pest
Management (IPM) practices for a group of farmers. The investigator shows a
film (treatment-a) to the group of students, followed by a measure of attitude
towards IPM (post-test-a). After a few days, the investigator briefly discusses the
general beneficial effects of IPM (treatment-b) with them, and then measures their
attitude (post-test-b). After a lapse of few days, the same film is shown
42

(treatment-c) to the same farmers, and measures of attitude (post-test-c) are
obtained. Following this, the investigator discusses in details every aspect of
beneficial effects of P M (treatment-d). The attitude of the farmers towards IPM is
again measured (post tested). This is an extension of and improvement over the
time-series design, because of repeated introduction of the treatments, followed
by post-tests every time in a systematic way. A single group is used, and there is
no control group. Overall attitude change and attitude change separately, with
different treatments, can be measured. As there is a carry- over of experience
from one treatment to the other, it cannot be specifically stated which treatment
produced what effect. The variable history, which is a major limitation of time
series design, is well controlled by presenting treatments on several separate
occasions. Other extraneous variables, posing threats to internal validity are also
well controlled.
iii) Non-equivalent control group design: There are situations in which the
investigator has to work with intact groups which cannot be altered. Suppose a
researcher is interested in studying the impact of group discussion (treatment) on
housewives' gain in knowledge about nutrition (effect). For this purpose, the
researcher selects all the housewives of two separate blocks in a residential area.
They form two intact non-equivalent (but comparable) groups. The treatment, a
group discussion on nutrition, is arranged randomly for a block, and the other one,
for which no group discussion is, arranged serves as the control. Pre-treatment
and post treatment measurements are taken for both the groups. The design is
similar to the pre-test and post-test control group design, except that the method
of randomisation cannot be applied in the assignment of subjects to experimental
and control groups. To find the treatment effect the difference between the post
test and pre-test scores of the experimental and control groups may be computed.
The extent to which the non-equivalent experimental and control groups are
comparable may he found by comparing the scores of both the groups

7.3.5 Pre-Experimental Research Designs
Pre-experimental researches are research designs that are characterized by a lack of
random selection and assignment. On the surface, (he design below appears to be an
adequate design. The subjects are pre tested, exposed to a treatment, and then post
tested. It would seem that any differences between the pre-test measures and post-test
measures would be due to the program treatment.
a) The One-Group Pre-test and Post-test design experimental Group:
However, there are serious weaknesses in this design. With the exceptions of
selection and morality threat to internal validity, which are not factors due to the
lack of a control group, this design is subject to five other threats to internal
validity. If it is an historical event related to the dependent variable intervenes
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between the pre-test and the post test, its effects could be confused with those of
the independent variable. Maturation changes in the subjects could also produce
differences between pre-test and post test scores. If paper-and-pencil measures are
used on a pre-test, and a different test measure was used on the post test, a shift of
scores from pre-test to post test could occur, resulting in a testing threat.
Regardless of the measurement process utilized, instrumentation changes could
produce variation in the pre-test and post test scores. Finally, if the subjects were
selected because they possessed some extreme characteristic differences between
pre-test and post test scores could be due to regression toward the mean. In all of
these cases, variation on the dependent variable produced by one or more of the
validity threats could easily be mistaken for variation due to the independent
variable. The fact that plausible alternative explanation cannot be ruled out makes
it very difficult to say, with any kind of confidence, that the treatment given
caused the observed effect. The next pre experimental design involves comparing
one group that experiences the treatment with another group that does not.
b) Experimental group and Control group:
In considering this design, it is important to recognize that the comparison group
that appears to be a control group is not, in the true sense, a control group. The
major validity threat to this design is selection. Note that no random assignment
(omission of the letter "R") is the indicator that the comparison group nonequivalent. In the above design, the group compared is picked up only for the
purpose of comparison. There is no assurance of comparability between it and the
experimental group. For example, we might wish to test the impact of a new type
of math test by comparing a school in which the program exists with one that does
not have the program. Any conclusions we might reach about the effects of the
program might be inaccurate because of other differences between the two
schools. Despite their weaknesses, pre-experimental designs are used when
resources do not permit the development of true experimental designs. The
conclusions reached from this type of design should be regarded with the utmost
caution, and the results viewed as suggestive at best.
Check Your Progress Exercise 7.1
Notes:
I. Space is given below for writing your answers.
II. Compare your answers with those given at the end of the unit.
Q.1 What is an experimental research design? Describe the various principles of
experimental research designs.
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
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………………………………
Q.2 Write the importance of pre-experimental research designs in Social Science
research with suitable examples.
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
……………………………..

7.4

USES OF RESEARCH DESIGN

A good design is characterised by flexible; appropriate, efficient, economical and so
on. The design which minimizes bias and maximizes the reliability of the data
collected and analysed is considered a good design. The design which gives the
smallest experimental error is supposed to be the best design in many investigations.
Similarly, a design which yields maximal information and provides an opportunity for
considering many different aspects of a problem is considered the most appropriate
and efficient design. Thus, the question of good design is related to the purpose or
objective of the research problem and also with the nature of the problem to be
studied. One single design cannot serve the purpose of all types of research problem.
Throughout the design construction task, it is important to have in mind some
endpoint, some criteria which are to be achieved before accepting a design strategy.
The criteria below are only meant to be suggestive of the characteristics found in
good research design.
Theory base: Good research strategies reflect the theories which are being
investigated. Where specific theoretical expectations can be hypothesised these are
incorporated into the design. For example, where theory predicts a specific treatment
effect on one measure but not on another, the inclusion of both in the design improves
discriminant validity and demonstrates the predictive power of the theory.
Situational: Good research designs reflect the settings of the investigation. This was
illustrated above where a particular need of teachers and administrators was explicitly
addressed in the design strategy. Similarly, intergroup rivalry, demoralisation, and
competition might be assessed through the use of additional comparison groups who
are not in direct contact with the original group.
Feasible: Good designs can be implemented. The sequence and timing of events are
carefully thought out. Potential problems in measurement, adherence to assignment,
database construction and the like, are anticipated. Where needed, additional groups
or measurements are included in the design to explicitly correct for such problems.
Redundant: Good research designs have some flexibility built into them. Often, this
flexibility results from duplication of essential design features. For example, multiple
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replication of a treatment helps to insure that failure to implement the treatment in
one setting will not invalidate the entire study.
Efficient: Good designs strike a balance between redundancy and the tendency to
overdesign. Where it is reasonable, other, less costly, strategies for ruling out
potential threats to validity are utilised. This is by no means an exhaustive list of the
criteria by which we can judge good research design. Nevertheless, goals of this sort
help to guide the researcher toward a final design choice and emphasise important
components which should be included.
7.5

LET US SUM UP

In this unit, we discussed various types of research designs and found that a good
research design is possible through different phases. Research design, however,
depends on research purpose, and is bound to be different in the case of exploratory
or formulative studies from other studies, such as descriptive or diagnostic ones. Each
type of research design, however, does not suit all categories of designs and for each
category of research. Separate types of designs will be needed. The researcher must
decide in advance of collection and analysis of data as to which design would prove
to be more appropriate for his research project. The researcher must give due weight
to various points such a? the type of' universe and its nature, the objective of his
study, the resource list or the sampling frame, desired standard of accuracy, and the
like, when taking a decision in respect of the design for the research project.

7.6

GLOSSARY

Descriptive Research Design:

to describe events, phenomena and situations.

Experimental Research Design:

a design in which some of the variables being
studied are manipulated or which seek to control
conditions which persons are observed.

Research Design:

is planning a strategy of conducting research

7.7

CHECK YOUR PROGRESS: ANSWER KEYS

Answer to Q.1:

These are the designs where the researcher tests the hypotheses
of causal relationships between variables. Such studies require
procedures that will not only reduce bias and increase
reliability, but also permit drawing inferences about causality.
Usually experiments meet these requirements. Hence, these are
better known as experimental research designs.
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Answer to Q.2:

7.8

Pre-experimental research designs are research designs that are
characterized by a lack of random selection and assignment.
On the surface, the design below appears to be an adequate
design. The subjects are pre tested, exposed a treatment, and
then post tested.
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