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About the Book

Methods and Tools in Research is a comprehensive guide that introduces
readers to the foundational concepts and systematic approaches involved in
conducting scientific research. It provides a clear and structured understanding of the
research process, starting from the identification of a research problem to the
formulation of hypotheses, selection of appropriate research designs, and methods for
collecting and analyzing data. The book covers both quantitative and qualitative
methodologies, making it suitable for a wide range of disciplines including education,

physical sciences, social sciences, and humanities.

The text offers detailed insights into the various tools and techniques used in
research, such as questionnaires, interviews, observations, and standardized tests. It
explains the principles of sampling, variable classification, and measurement scales,
along with the use of statistical tools and software like SPSS and Excel for data
analysis. Real-world examples, illustrations, and step-by-step procedures are provided
to enhance practical understanding and support application in academic research
projects. The book also emphasizes ethical issues in research, the importance of

avoiding plagiarism, and the significance of validity and reliability in results.

This book is an ideal resource for undergraduate and postgraduate students,
research scholars, and educators who aim to develop a strong foundation in research
methodology. With its student-friendly language, practical orientation, and academic
rigor, Methods and Tools in Research serves both as a textbook for coursework and a
reference guide for thesis writing, dissertations, and independent studies. Whether the
reader is beginning their research journey or looking to refine their methodological

skills, this book offers valuable support and guidance.
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PREFACE

Research is the cornerstone of knowledge, discovery, and innovation across all
fields of study. Whether in the natural sciences, social sciences, education, or
professional disciplines, a strong foundation in research methodology is essential for
producing valid, reliable, and impactful results. This book, "Methods and Tools in
Research,” is designed to serve as a comprehensive and accessible guide for students,
scholars, and practitioners who seek to understand and apply the essential components

of research.

The primary objective of this book is to provide a clear and concise overview
of the various methods and tools used in the research process—from formulating a
problem and reviewing the literature to data collection, analysis, interpretation, and
presentation. Each chapter is crafted to offer both theoretical insights and practical
applications, making this book useful for academic coursework as well as independent

inquiry.

Special attention has been given to the clarity of concepts, the relevance of
examples, and the inclusion of modern research practices. In a world increasingly
driven by data and evidence-based decision-making, understanding how to choose

and use the right research tools has never been more important.

This book is suitable for undergraduate and postgraduate students, research
scholars, educators, and professionals from diverse fields. Whether you are beginning
your research journey or refining your methodological approach, "Methods and Tools
in Research™ aims to be your dependable companion.

We sincerely hope that this book will not only deepen your understanding of
research methodology but also inspire a thoughtful and ethical approach to the pursuit
of knowledge.



FOREWORD

In an age where information is abundant but genuine
knowledge is rare, the importance of sound research methodology
cannot be overstated. The ability to systematically inquire,
investigate, and interpret data forms the bedrock of academic
excellence and professional advancement. It is within this context
that the book "Methods and Tools in Research™ emerges as a timely and valuable
contribution to the field of research education.

This book provides a concise yet comprehensive guide to the fundamental
principles, methods, and tools that underpin effective research. It demystifies complex
concepts and offers clear explanations that cater to both novice researchers and
seasoned scholars. By covering a wide spectrum of research techniques-ranging from
qualitative and quantitative approaches to modern tools for data collection and
analysis-the book equips readers with the essential knowledge required to conduct
rigorous and meaningful research.

One of the strengths of this work lies in its practical orientation. The author
has succeeded in blending theoretical foundations with real-world applications,
making the content relevant to students, educators, and professionals alike. Whether
used as a textbook, a reference guide, or a self-study resource, this book will
undoubtedly enhance the reader’s ability to plan, execute, and present research in a
structured and confident manner.

| commend the author for undertaking the task of writing this important book
and for presenting the subject matter in such an accessible and engaging manner. It is
my belief that "Methods and Tools in Research™ will serve as a trusted companion for
anyone embarking on the journey of inquiry, discovery, and academic pursuit.

With warm regards,

Dr. M. SATHISH,

S/O Mani, NO 43/21,
Andhanar Kurichi Road,
Thiruvaiyaru - Thaluka,
Thiruvaiyaru, Thanjavur,
Tamil Nadu — 613204
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Chapter |

Research

Introduction:

Research is an essential and powerful tool in leading man towards
progress. Without systematic research there would have been very little

progress.

John W. Best has rightly said, “The secret of our cultural
development has been research, pushing back the areas of ignorance by
discovering new truths, which, in turn, lead to better ways of doing things

and better products.”

Scientific research leads to progress in some field of life. New
products, new facts, new concepts and new ways of doing things are being
found due to ever-increasing significant research in the physical, the
biological, the social and the psychological fields. Research today is no

longer confined to the science laboratory.
Meaning of Research:

Word ‘Research’ is comprises of two words = Re+Search. It means
to search again. So research means a systematic investigation or activity to

gain new knowledge of the already existing facts.

Research is an intellectual activity. It is responsible for bringing to
light new knowledge. It is also responsible for correcting the present
mistakes, removing existing misconceptions and adding new learning to the

existing fund of knowledge. Researches are considered as a combination of
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those activities which are removed from day to day life and are pursued by

those persons who are gifted in intellect and sincere in pursuit of knowledge.
But it is not correct to say that the research is restricted to such type of
persons, however, it is correct to say that major contribution of research
comes from highly gifted and committed workers. Thus the research is not at
all mysterious and is carried on by hundreds of thousands of average

individuals.

Research is also considered as the application of scientific method in
solving the problems. It is a systematic, formal and intensive process of
carrying on the scientific method of analysis. There are many ways of
obtaining knowledge. They are intuition, revelation, and authority, logical
manipulation of basic assumptions, informed guesses, observation, and
reasoning by analogy. One of the branches of research known as empirical

research is highly goal-oriented technique.
Definitions of Research:
The following are the important definitions of research:

“Research is an endeavor / attempt to discover, develop and verify
knowledge. It is an intellectual process that has developed over hundreds of

years ever changing in purpose and form and always researching to truth.”
J. Francis Rummel

“Research is an honest, exhaustive, intelligent searching for facts and
their meanings or implications with reference to a given problem. The
product or findings of a given piece of research should be an authentic,

verifiable contribution to knowledge in the field studied.”

P.M. Cook
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“Research may be defined as a method of studying problems whose

solutions are to be derived partly or wholly from facts.”
W.S. Monroes

“Research is considered to be the more formal, systematic intensive
process of carrying on the scientific method of analysis. It involves a more
systematic structure of investigation, usually resulting in some sort of formal

record of procedures and a report of results or conclusion.”
John W. Best

“Research comprises defining and redefining problems ,formulating
hypothesis or suggested solutions, collecting ,organizing and evaluating data,
making deductions and reaching conclusions and at last careful testing the

conclusions to determine whether they fit the formulated hypothesis.”
Clifford Woody
“Research is a systematic effort to gain new knowledge.”
Redman & Mori

“Social research may be defined as a scientific undertaking which by
means of logical and systematized techniques aims to discover new facts or
verify and test old facts , analyse their sequences , interrelationships and
casual explanation which were derived within an appropriate theoretical
frame of reference , develop new scientific tools , concepts and theories

which would facilitate reliable and valid study of human behavior.”

P.V. Younge
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Purpose of Research:

The purpose of research is to discover answers to questions through
the application of scientific procedure. The main aim of research is to find
out the truth which is hidden and which has not been discovered as yet.
Though each research study has its own specific purpose, some general

objectives of research below:

(1) To gain familiarity with a phenomenon or to achieve new insights
into it. (Studies with this object in view are termed as exploratory or
formative research studies)

(i1) To portray accurately the characteristics of a particular individual,
situation or a group.(Studies with this object in view are known as
descriptive research studies).

(iii)To determine the frequency with which something occurs or with
which it is associated with something else. (Studies with this object
in view are known as diagnostic research studies).

(iv) To test a hypothesis of a causal relationship between variables. (Such

studies are known as hypothesis-testing research studies).

Characteristics of Research:
Following are the characteristics of research;

(i) Research is directed toward the solution of a problem.

(if) Research requires expertise.

(ili)Research emphasizes the development of generalizations, principles,
or theories that will be helpful in predicting future occurrences.

(iv)Research is based upon observable experience or empirical
evidences.

(v) Research demands accurate observation and description.
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(vi) Research involves gathering new data from primary or first-hand

sources or using existing data for a new purpose.

(vii) Research is characterized by carefully designed procedures that
apply rigorous analysis.

(viii) Research involves the quest for answers to un-solved problems.

(ixX) Research strives to be objective and logical, applying every
possible test to validate the procedures employed the data collected
and the conclusions reached.

(x) Research is characterized by patient and unhurried activity.

(xi) Research is carefully recorded and collected.

(xii) Research sometimes requires courage.
Types of Research:

There are varieties of ways through which we may classify it into

different categories.
(A) On the basis of nature of information:

On the basis of nature of information we can classify the research

into two types;
(1) Qualitative Research: When information is in the form of qualitative data.

(i1) Quantitative Research: When information is in the form of quantitative
data.

(B) On the basis of utility of content or nature of subject matter of

research:

On the basis of these criteria we can categorize the research into two

categories.
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(i) Basic/ Fundamental /pure or Theoretical Research: Its utility is universal.

(i1) Experimental or Applied Research: Its utility is limited.
(C) On the basis of approach of research:
We may classify research into two different categories.

(i) Longitudinal Research: Examples of this category are historical, Case

study and Genetic research.

(if) Cross-Sectional Research: Examples of this category are Experimental

and Survey Research.
(D) On the basis of method of research :

On the basis of research method we may classify a research into five

different categories.

(i) Philosophical Research: It is purely qualitative in nature and we are

focusing on the vision of others on the content of research.

(it) Historical Research: It is both qualitative as well as quantitative in nature

and deals with past events.

(iii) Survey Research: It deals with present events and is quantitative in
nature. It may further be sub-divided into; discretional, correlational and

exploratory type of research.

(iv) Experimental Research: This is purely quantitative in nature and deals

with future events.

(v) Case-Study Research: It deals with unusual events. It may be qualitative

as well as quantitative in nature depending upon the content.
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Chapter I

8|Page Methods and Tools in Research



ISBN Number: 978-81-988914-3-3
Chapter 11

Research Process

Research is a systematic and logical method of seeking new
knowledge or verifying existing information. The research process refers to
the structured sequence of steps followed to investigate a specific problem or
question. It involves the identification of a problem, review of relevant
literature, formulation of hypotheses, collection and analysis of data, and
drawing meaningful conclusions.

This process is not only essential for generating new insights but also
for validating or refining current understanding in a particular field. Whether
in the natural sciences, social sciences, education, or physical education, a
well-executed research process ensures that findings are reliable, replicable,
and scientifically sound. By adhering to a disciplined approach, researchers
are better equipped to address complex issues, contribute to academic and
professional practices, and support evidence-based decision-making.

Understanding each phase of the research process helps in conducting
studies that are methodologically rigorous and ethically responsible,
ultimately leading to more accurate and impactful outcomes.

Research process consists of series of actions or steps necessary to

effectively carry out research. These actions or steps are;
(i) Formulating the Research Problem

(i) Extensive Literature Survey

(iii) Developing the Research Hypothesis

(iv) Preparing the Research Design

(v) Determining the Research Design

(vi) Collecting the Research Data
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(vii) Execution of the Project

(viii) Analysis of Data

(ix) Hypothesis Testing

(x) Generalization and Interpretation

(xi) Preparing of the Report or Presentation of the Result
(i) Formulation of Research Problem:

At the very outset, the researcher must decide the general area of
interest or aspect of a subject matter that he would like to inquire into and

then research problem should be formulated.
(if) Extensive Literature Survey:

Once the problem is formulated the researcher should undertake
extensive literature survey connected with the problem. For this purpose, the
abstracting and indexing journals and published or unpublished
bibliographies are the first place to go to academic journals, conference
proceedings, government reports, books etc. must be tapped depending on

the nature of the problem.
(iii) Development of Working Hypothesis:

After extensive literature survey, researcher should state in clear
terms the working hypothesis or hypotheses. Working hypothesis is tentative
assumption made in order to draw out and test its logical or empirical

consequences. It’s very important or it provides the focal point for research.
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(iv) Preparing the Research Design:

After framing hypothesis we have to prepare a research design i.e. we
have to state the conceptual structure within which research would be
conducted. The preparation of such a design facilitates research to be as
efficient as possible yielding maximal information. In other words, the
function of research design is to provide for the collection of relevant
evidence with optimum effort, time and expenditure. But how all these can

be achieved depends mainly on the research purpose.
(v) Determining Sample Design:

A sample design is a definite plan determined before any data is
actually collected for obtaining a sample from a given population.in census
inquiry we involve a great deal of time, money and energy so it it not
possible in practice under many circumstances. Sample designs can be either
probability or non-probability. With probability samples each element has a
known probability of being included in the sample but the non-probability

samples do not allow the researchers to determine this probability.
(vi) Collecting the Data:

There are several ways of collecting the appropriate data which differ
considerably in context of cost, time and other resources at the disposal of
the researcher. Primary data can be collected either through experiment or
through survey. In case of survey, data can be collected by any one or more

of the following ways;
By observation,

e Through personal interview,
e Through telephonic interviews,
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e By mailing of questionnaires or

e Through schedules.
(vii) Execution of the Project:

Execution of project is a very important step in the research process.
If the execution of the project proceeds on correct lines, the data to be
collected would be adequate and dependable .A careful watch should be kept
for unanticipated factors in order to keep the survey realistic as much as

possible.
(viii) Analysis of Data:

The analysis of data requires a number of closely related operations
such as establishment of categories, the application of these categories to raw
data through coding, tabulation and then drawing statistical inference.
Analysis work after tabulation is generally based on the computation of
various percentages; coefficients etc., by applying various well defined
statistical formulae. In the process of analysis, relationships of differences
supporting or conflicting with original or new hypothesis should be subjected
to tests of significance to determine with what validity data can be said to

indicate any conclusions.
(ix) Hypothesis Testing:

After analyzing the data, the researcher is in a position to test the
hypothesis, if any, he had formulated earlier. Do the facts support the
hypothesis or they happen to be contrary? This is the usual question which is
to be answered by applying various tests like ‘t” test, *F’ test etc. F test have
been developed by statisticians for the purpose .Hypothesis testing will result

in either accepting the hypothesis or in rejecting it. If the researcher had no
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hypothesis to start with, generalizations established on the basis of data may

be stated.
(xX) Generalizations and Interpretation:

If a hypothesis is tested and upheld several times, it may be possible
for the researcher to arrive at generalization i.e. to build a theory. As a matter
of fact, the real value of research lies in its ability to arrive at certain
generalizations. If the researcher had no hypothesis to start with, he might
seek to explain his findings on the basis of some theory. It is known as
interpretation.

(xi) Preparation of the Report or the Thesis:

Finally, the researcher has to prepare the report of what has been
done by him. The layout of the report should be as follows; the preliminary
pages, the main text and end matter. The preliminary pages carry title,
acknowledgements and forward and then index. The main text of the report

should have introduction, review of literature and methodology.
Criteria of Good Research:
One expects scientific research to satisfy the following criteria:

(@) The purpose of the research should be clearly defined and common

concepts be used.

(b) The research procedure used should be described in sufficient detail to
permit another researcher to repeat the researcher for further advancement,

keeping the continuity of what has already been attained.

(c) The procedural design of the research should be carefully planned to

yield results that are as objective as possible.
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(d) The researcher should report with complete frankness, flaws in

procedural design and estimate their effects upon the findings.

(e) The analysis of data should be sufficiently adequate to reveal its
significance and the methods of analysis used should be appropriate. The

validity and reliability of the data should be checked carefully.

(f) Conclusions should be confined to those justified by the data of the

research and limited to those for which the data provide an adequate basis.

(g) Greater confidence in research is warranted if the researcher is

experienced, has a good reputation in research and is a person of integrity.
Research Design

A research design is simply the framework or plan for a study that is
used as a guide in collecting and analyzing the data. It is a blueprint that is
followed in completing a study. Research design is the blue print for
collection measurement and analysis of data. Actually it is a map that is

usually developed to guide the research.
Definitions:

“Research design is a master plan specifying the methods and

procedures for collection and analyzing the needed information.”
William Zikmund

“Research design is the plan, structure and strategy of investigation
conceived so as to obtain answers to research questions and to control

variance.”

Kerlinger
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Thus we can say that a research design is the arrangement of

condition for collection and analysis of data in a manner that aims to

generalize the findings of the sample on the population.
Purpose of a Research Design:

Research designs are used for the following purposes;
(i) To minimize the expenditure:

Research design carries an important influence on the reliability of
the results attained .It therefore provides a solid base for the whole research.
This makes the research as effective as possible by providing maximum
information with minimum spending of effort, money and time by preparing

the advance plan of all about the research.
(i) To facilitate the smooth scaling:

Research design is needed because it facilitates the smooth scaling of
the various research operations, thereby making research as efficient as
possible yielding maximal information with minimal expenditure of effort,

time and money.
(i1i) To collect the relevant data and technique:

Research design stands for advance planning of the methods to be
adopted for collecting the relevant data and the techniques to be used in their
analysis, keeping in view the objective of the research and the availability of
staff time and money. Poor preparation of research design upset the entire

project.
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(iv) To provide blue print for plans:

Research design is needed due to the fact that it allows for the smooth
working of many research operations. It is like blue print which we need in
advance to plan the methods to be adopted for collecting the relevant data
and techniques to be used in its analysis for preparation of research project.
Just as for better economical and attractive construction of a house need a
blue print and a map of that, similarly we needs a blue print or a design for

the smooth flow of operation of research.
(v) To provide an overview to other experts:

A research design provides an overview of all the research process
and with the help of the design we can take the help and views of experts of
that field .The design helps the investigator to organize his ideas, which

helps to recognize and fix his faults.
(vi) To provide a direction:

A research design provides a proper or particular direction to the
other executives and others who are helping us into the process. The
researcher studies available, literature and learns about new (alternative

approaches.
Characteristics of Good Research Design:

Generally a good research design minimizes bias and maximizes the
reliability of the data collected and analyzed. The design which gives the
smallest experimental error is reported to be the best design in scientific
investigation. Similarly, a design which yields maximum information and

provides an opportunity for considering different aspects of a problem is

16|Page Methods and Tools in Research



ISBN Number: 978-81-988914-3-3
considered to be the most appropriate and efficient design. A good research

design possesses the following characteristics;
(i) Objectivity:

It refers to the findings related to the method of data collection and
scoring of the responses. The research design should permit the measuring
instruments which are fairly objective in which every observer or judge
scoring the performance must precisely give the same report. In other words,
the objectivity of the procedure may be judged by the degree of agreement
between the final scores assigned to different individuals by more than one
independent observer. This ensures the objectivity of the collected data

which shall be capable of analysis and interpretation.
(i1) Reliability:

It refers to consistency throughout a series of measurements. For
example, if a respondent gives out a response to a particular item, he is
expected to give the same response to that item even if he is asked
repeatedly. If he is changing his response to the same item, the consistency
will be lost. So the researcher should frame the items in a questionnaire in

such a way that it provides consistency or reliability.
(i) Validity:

Any measuring device or instrument is said to be valid when it
measures what it is expected to measure. For example, an intelligence test

conducted for measuring the 1Q should measure only the intelligence and

nothing else and the questionnaire shall be framed accordingly.
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(iv) Generalizability:

It means how best the data collected from the samples can be utilized
for drawing certain generalizations applicable to a large group from which
sample is drawn. Thus a research design helps an investigator to generalize
his findings provided he has taken due care in defining the population,
selecting the sample, deriving appropriate statistical analysis etc. while
preparing the research design. Thus a good research design is one which is
methodologically prepared and should ensure that generalization is possible.
For ensuring the generalization we should confirm that our research problem

has the following characteristics;

a) The problem is clearly formulated.

b) The population is clearly defined.

c) Most appropriate techniques of sample selection are used to form an
appropriate sample.

d) Appropriate statistical analysis has been carried out.

e) The findings of the study are capable of generalizations.
(v) Adequate Information:

The most important requirement of good research design is that it
should provide adequate information so that the research problem can be
analyzed on a wide perspective. An ideal design should take into account

important factors like;

(i) ldentifying the exact research problem to be studied
(i1) The objective of the research

(iii) The process of obtaining information

(iv) The availability of adequate and skilled manpower and

(v) The availability of adequate financial resources for carrying research.
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(vi) Other Features:
Some other important features of a good research design are
flexibility, adaptability, efficiency, being economic and so on. A good
research design should minimize bias and maximize reliability and

generalization.
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Chapter |11
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Chapter 111

Research Problem

The problems lie everywhere around us. They even lie at our door
step and in our backyards. Human nature is so complicated, that a problem
solved for one individual may still exist for another individual, a problem
solved for one class/ school/teacher/ situation/ system/time etc., still remains
a problem for another class/ school/ teacher/ situation/system/time or a
problem solved for the time being may reappear with a lapse of time. We
become habitual of living in the age of problems i.e. we are so much
surrounded by the problem that we suffers from ,”problem blindness”. But in
order to solve the problem or making research we need to delimit the

problem.

Selection of problem is not the first step in research but identification
of the problem is the first step in research. Selection of problem is governed
by reflective thinking. It is wrong to think that identification of a problem

means to select a topic of a research or statement of the problem.

A topic or statement of the problem and research problem are not the
synonyms but they are inclusive. The problem concerns with the functioning
of the broader area of field studied, whereas a topic or title or statement of
the problem is the verbal statement of the problem. The topic is the definition

of the problem which delimits or pin points the task of a researcher.

It is the usual practice of the researcher that they select the topic of
the study from different sources especially from research abstracts. They do

not identify the problem, but a problem is made on the basis of the topic. It
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results that they have no active involvement in their research activities,

whatever, they do, do mechanically.
Definitions of the Problem:

The obstacles which hinder our path are regarded as problem.

Different definitions of the problem are given below;
“Problem is the obstacle in the path of satisfying our needs.”
John Geoffery
“Problem is a question which is to be solved.”
John. G. Tornsand

“To define a problem means to put a fence around it, to separate it by

careful distinctions from like questions found in related situations of need.”
Whitney

“A problem is a question proposed for a solution generally speaking a

problem exists when there is a no available answer to same question.”
J.C. Townsend

“A problem is an interrogative sentence or statement that asks: What

relation exists between two or more variables?”
F.N. Kerlinger

“To define a problem means to specify it in detail and with precision
each question and subordinate question to be answered is to be specified, the
limits of the investigation must be determined. Frequently, it is necessary to

review previous studies in order to determine just what is to be done.

22|Page Methods and Tools in Research



ISBN Number: 978-81-988914-3-3
Sometimes it is necessary to formulate the point of view or educational

theory on which the investigation is to be based. If certain assumptions are

made, they must be explicitly noted.”
Monero and Engelhart
Identification of a Research Problem:

The following steps are to be followed in identifying a research

problem;
Step |

Determining the field of research in which a researcher is keen to do

the research work.
Step 11

The researcher should develop the mastery on the area or it should be

the field of his specialization.
Step 111

He should review the research conducted in area to know the recent

trend and studies are being conducted in the area.
Step IV

On the basis of review, he should consider the priority field of the

study.
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Step V
He should draw an analogy and insight in identifying a problem or
employ his personal experience of the field in locating the problem. He

may take help of supervisor or expert of the field.
Step VI

He should pin point specific aspect of the problem which is to be

investigated.
Sources of the Problem:

(i) The classroom, school, home, community and other agencies of education

are obvious sources.

(if) Social developments and technological changes are constantly bringing

forth new problems and opportunities for research.

(ili) Record of previous research such specialized sources as the
encyclopedias of educational, research abstracts, research bulletins, research
reports, journals of researches, dissertations and many similar publications

are rich sources of research problems.

(iv) Text book assignments, special assignments, reports and term papers

will suggest additional areas of needed research.

(v) Discussions-Classroom discussions, seminars and exchange of ideas with
faculty members and fellow scholars and students will suggest many
stimulating problems to be solved, close professional relationships, academic
discussions and constructive academic climate are especially advantageous

opportunities.
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(vi) Questioning attitude: A questioning attitude towards prevailing practices

and research oriented academic experience will effectively promote problem

awareness.

(vii) The most practical source of problem is to consult supervisor, experts of
the field and most experienced persons of the field. They may suggest most
significant problems of the area. He can discuss certain issues of the area to

emerge a problem.

Although research problems should not be assigned or they should
not be proposed and allotted by a guide but consultation with the more

experienced faculty member or research worker is a desirable practice.

One of the most important functions of the research guide is to help
the student clarify his thinking, achieve a sense of focus and develop a

manageable problem from one that may be vague and too complex.
Statement of Problem:
Kerlinger has identified following three criteria of good problem statements;

1. A problem should be concerned with relation between two or more
variables.
2. It should be stated ‘clearly and unambiguously in question form’.

3. It should be amenable to empirical testing.

Meeting these criteria in his problem statement will result, in a clear
and concise idea of what the researcher wants to do. This sets the state for

further planning.
Objectives of Assumptions about the Problem:

1. To make the research work feasible.
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To delimit the scope of the problem.

To establish the proper frame of reference.

Aspects of Delimiting a Problem:

1.

N o g bk~ w

Delimited to certain variables that should be mentioned clearly in the
problem.

Delimited to the area or level as primary level, secondary level,
college or university level.

Delimited to size of sample, considering the time, energy and money.
Delimited to the best method only.

Delimited to the best available tool for measuring the variable.
Delimited to the most appropriate techniques.

Other delimitations particular to a problem.

As the above delimitations help the researcher for conducting the

study, the findings of studies also confine to these delimitations.

Evaluation of the Problem:

When considering a problem a researcher is required to ask himself a

series of questions about it. These are helpful in the evaluation of the

problem on the basis of personal suitability of the researcher and social value

of the problem.

Following questions must be answered affirmatively before the study

is under Taken:

N

Is the Problem Researchable?
Is the Problem New?
Is the Problem Significant?

Is the Problem Feasible for the Particular Researcher?
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In order to be feasible, a problem should agree with the following:

a) Research competencies of the Researcher
b) Interest and enthusiasm of the Researcher
c) Financial consideration in the Project

d) Time requirement for the Project

e) Administrative considerations in the Project.

Variables and Their Classification

In research, a variable refers to any concept or quantity that can
assume different numerical or categorical values. Variables play a central
role in scientific investigations, as they help in analyzing the relationships
and patterns between different phenomena. For instance, attributes such as
height, weight, age, and income are examples of variables that differ across

individuals.

According to Kerlinger,

“A variable is a property that can take on different values.”

More precisely, a variable is any aspect, trait, or factor within an
event, situation, or process that can influence or determine outcomes in

another event or process under study.

Types of Variables

Variables can be categorized in various ways depending on their

characteristics and functions within a research framework:
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1. Continuous Variables

These are variables that can assume any value within a specific
numerical range. Their values are not restricted to separate steps but flow

along a continuum. Examples include height, time, and temperature.

2. Discrete Variables

Discrete variables take on specific, distinct values and do not assume
every value in a given range. These are countable and often expressed in
whole numbers, such as number of students in a class or goals scored in a

match.

3. Dependent Variable (Criterion Variable)

This variable reflects the outcome or the effect in a study. It is what
the researcher aims to measure and is influenced by changes in another
variable (the independent variable). In experimental research, the dependent

variable indicates the effect of the intervention.

4. Independent Variable (Experimental Variable)

Also known as the experimental or manipulated variable, this is the
factor the researcher changes or controls to examine its impact on the
dependent variable. It precedes the dependent variable and serves as the

cause in the cause-effect relationship.

5. Controlled Variable

Controlled variables are elements that are kept constant throughout

an experiment to accurately determine the relationship between the
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independent and dependent variables. These help in isolating the effect of the

independent variable.

6. Confounding Variable

These are variables that may unintentionally influence the dependent
variable, creating confusion about the true relationship between the
independent and dependent variables. Confounding variables may distort the

results of an experiment if not properly controlled.

7. Intervening Variable

These abstract or internal variables mediate the relationship between
independent and dependent variables. Though not directly observable, they
may include factors like stress, motivation, fatigue, or interest. Researchers

often control them through careful research design and methodology.

8. Extraneous Variable

An extraneous variable is any independent variable that is not the
focus of the study but may still impact the dependent variable. For example,
in a study on self-concept and academic achievement, intelligence may affect
performance even though it is not under investigation. Such influences are
considered experimental errors, and researchers aim to eliminate or control

these variables through randomization or careful sampling.

9. Organismic Variable

These are characteristics inherent to the participants that cannot be
altered or manipulated by the researcher. Examples include gender,

intelligence level, and socio-economic background. While they can be used
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to group participants, they do not establish direct cause-effect relationships.

Their influence must be interpreted cautiously to avoid misleading

conclusions.

Understanding the different types of variables is fundamental in
designing robust research. Proper identification and classification help in
accurately measuring outcomes, analyzing relationships, and drawing valid
inferences. A well-structured study controls for all variables that may
interfere with the results, ensuring that the observed effects can be attributed

to the variables of interest.
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Chapter 1V
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Chapter IV

Formulation of Hypothesis

The term hypothesis is derived from two Greek roots: ‘Hypo’
meaning “"under" or “tentative", and ‘Thesis’ meaning “proposition” or
"statement”. Collectively, a hypothesis refers to a tentative assumption or
proposition about the potential solution to a research problem, awaiting
empirical verification. It serves as a foundation for investigation, offering a
possible explanation that can be tested through systematic observation and

analysis.

In essence, a hypothesis reflects a logical relationship between
variables. It is not merely a guess, but a rational assertion grounded in
theoretical or observational context, designed to be examined using empirical

evidence.
Interpretation of the Term ‘Hypothesis’

e ‘Hypo’indicates an element of uncertainty or a proposition subject to
validation.
e ‘Thesis’ implies a declarative statement or position concerning

specific variables.

When combined, a hypothesis suggests a proposed explanation or
assumption regarding the interaction or position of variables within a

particular framework, which is then subjected to scientific scrutiny.
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Definitions of Hypothesis

e J.S. Mill

“A hypothesis is any supposition made for the purpose of
deriving conclusions consistent with known facts, under the
assumption that if the resulting conclusions are valid, then the

hypothesis itself is likely to be valid as well.”

e Lundberg

“A hypothesis is a tentative generalization whose validity is
subject to verification. At its earliest stage, it may take the
form of a guess, an assumption, or a speculative idea that

serves as the basis for further research.”

e John W. Best

“A hypothesis is an insightful conjecture or provisional
inference proposed to explain observed conditions or facts,

which then serves as a guide for further inquiry.”

« Barr and Scates

“A hypothesis is a proposition temporarily accepted as true
based on current understanding of a phenomenon, and it acts
as a foundation for further exploration. Once sufficiently
validated, it may evolve into an established fact, principle, or

theory.”
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o George J. Mouly

“A hypothesis is an assumption whose validity must be tested
by examining how well its implications align with empirical

data and existing knowledge.”

In the research process, formulating a hypothesis is a critical step that
bridges theoretical knowledge and empirical investigation. It provides
direction for data collection and analysis by proposing a plausible
explanation or relationship that can be validated or refuted through scientific
methods. A well-constructed hypothesis not only sharpens the focus of a

study but also enhances the reliability and validity of the research findings.
Nature of Hypothesis

A hypothesis, in the context of scientific research, possesses several
defining characteristics that shape its function and role in guiding inquiry.
These elements collectively contribute to its utility in formulating research

objectives and designing the methodology.
Key Characteristics of a Hypothesis
1. Conceptual Foundation

A hypothesis involves conceptual elements that form part of a
theoretical framework. These concepts provide the groundwork for

constructing logical assumptions.
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2. Declarative Verbal Form

A hypothesis is articulated clearly in a statement format.
Unlike a mere mental assumption, its verbal expression allows it to

be tested empirically through observation and data collection.

3. Proposes a Tentative Relationship

It suggests a presumed connection between two or more
variables, which remains to be validated through systematic

investigation.

4. Future-Oriented Perspective

Hypotheses are predictive in nature; they are concerned with
what may be verified or discovered in the future rather than

addressing already known facts.

5. Central to Scientific Research

The hypothesis serves as the core around which the research
process revolves. Research studies are typically structured with the

aim of testing the validity of the proposed hypothesis.

Functions of a Hypothesis

According to H.H. McAshan, hypotheses serve several important
functions within the research process. They not only guide inquiry but also

refine the focus and scope of a study.
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Major Functions

1. Preliminary Solution to a Problem

A hypothesis acts as a provisional answer to a research
question. It provides the researcher with a starting point for

investigation.
2. Defines the Scope of Study

It helps in specifying what aspects of the problem are to be
explored and may suggest potential solutions or explanations to be

examined.
3. Generates New Hypotheses

The process of testing one hypothesis may reveal insights that

lead to the development of additional hypotheses.
4. Transformation from Preliminary to Final Hypothesis

Initial assumptions can evolve into a refined hypothesis as

more data and understanding emerge during the research process.

5. Provides a Testable Proposition

Each hypothesis offers a concrete and objective statement that
can be empirically tested and either accepted or rejected, thereby

guiding the interpretation of research findings.
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6. Narrows the Research Focus

It helps in limiting the scope of the study by concentrating
only on relevant variables and relationships, avoiding unnecessary

diversion.
7. Enhances Researcher Sensitivity

The hypothesis alerts the investigator to work systematically

and maintain a focused and practical approach toward the problem.
8. Facilitates Evidence Collection

By outlining expected outcomes or relationships, the
hypothesis simplifies the process of gathering data needed for

validation.

The nature and functions of a hypothesis are integral to any scientific
investigation. By offering a clear, testable proposition rooted in theory, it
helps streamline the research process and ensures that empirical studies are
both purposeful and structured. A well-formulated hypothesis thus acts as a
beacon, directing the researcher toward meaningful and verifiable

conclusions.
Significance of a Hypothesis in Research

A hypothesis plays a pivotal role in the research process, acting as
both a compass and a foundation upon which empirical investigations are
structured. It not only helps streamline the research journey but also

enhances clarity, focus, and purpose in the exploration of a problem.
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Key Reasons for the Importance of a Hypothesis

1. Acts as the Investigator’s Lens

As noted by Carter V. Good, a hypothesis guides the
researcher in the quest for knowledge, functioning like a set of eyes
that helps in identifying potential answers and directing attention to

significant aspects of the study.

2. Provides Research Focus

Without a guiding hypothesis, research becomes unfocused
and erratic. The hypothesis anchors the study, linking theoretical
concepts with practical investigation, thus avoiding aimless data

collection.

3. Establishes Clear Objectives

A well-formulated hypothesis presents specific research
goals. This clarity aids in determining the appropriate sample,

methodology, and tools required to achieve those objectives.

4. Organizes and Integrates Information

According to Barr and Scates, a hypothesis plays a critical
role in unifying related facts and observations, transforming isolated

pieces of data into a coherent framework.
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Avoids Unsystematic Data Collection

P.V. Young emphasized that a hypothesis helps the
researcher avoid random or excessive data collection that may later
be found irrelevant. It directs efforts toward meaningful and problem-

specific data.

Serves as a Guiding Light

Much like a beacon, a hypothesis illuminates the research
path, offering direction and clarity to the research process and

helping researchers stay aligned with their objectives.

Promotes Efficient Literature Review

It aids in narrowing down relevant literature, preventing the
inclusion of unnecessary information or unrelated studies that do not

contribute to the solution of the research problem.

Heightens Researcher Sensitivity

A hypothesis sensitizes the investigator to key aspects of the
research situation, allowing selective attention to variables and

factors that are truly relevant to the problem at hand.

Enhances Understanding of the Problem

By articulating a hypothesis, researchers are encouraged to
analyze their research problem more deeply, identifying key elements

and possible directions for investigation.
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10. Acts as a Bridge to Empirical Evidence

It serves as a crucial tool that links the research problem to the
empirical data needed for validation, helping move the study from

theoretical concerns to practical solutions.

11. Efficient Tool for Discovery

A hypothesis is one of the most effective instruments for
uncovering and explaining new knowledge, guiding the research

process with precision.

12. Provides a Framework for Drawing Conclusions

It shapes the analysis and interpretation of findings, helping to
organize evidence in a way that supports or refutes the original

assumptions.

13. Stimulates Continued Inquiry

A well-designed hypothesis often generates further questions,
prompting additional studies and encouraging ongoing exploration of

related issues.

The hypothesis is a central element of scientific inquiry. It structures
the research process, focuses the study, and enhances the efficiency and
effectiveness of data collection and analysis. More than just a starting point,
the hypothesis serves as a dynamic tool for intellectual discovery and the

advancement of knowledge.
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Different Forms of Hypotheses

According to Bruce W. Tuckman, hypotheses can take various

forms depending on how they are constructed and the intent behind their use

in research. These forms reflect the level of certainty, directionality, and

purpose of the hypothesis in the investigative process.

1. Interrogative or Question Form

This type of hypothesis is framed as a question and is considered the
most basic level of empirical inquiry.

Although it may not strictly meet the formal definitions of a
hypothesis, it is often used in exploratory research.

It allows researchers to raise initial inquiries without immediately

categorizing the outcome as confirmable or rejectable.

Example:

Is there a relationship between exercise frequency and academic

performance?

2. Declarative or Statement Form

A declarative hypothesis expresses a presumed relationship or
difference between variables in a straightforward, statement-like
manner.

It suggests that the researcher has already reviewed existing evidence
and expects to confirm a relationship or difference through further
study.

This form lays the groundwork for testing the influence of an

independent variable on a dependent (criterion) variable.
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Example:

There is a significant effect of physical training on cardiovascular

endurance.

3. Directional Hypothesis

e A directional hypothesis explicitly predicts the direction of the
expected relationship or difference between variables.

e It shows a higher level of confidence on the part of the researcher,
often based on strong theoretical or empirical evidence.

e While precise, it carries some risk, as it limits the outcome to a
specific direction.

Example:
Students who participate in regular aerobic exercise will perform

better on memory tests than those who do not.

4. Non-Directional or Null Hypothesis

e The null hypothesis posits that there is no statistically significant
relationship or difference between the variables under investigation.

e It is widely used in research as it allows objective testing through
statistical methods without assuming a specific outcome.

e This type of hypothesis is also referred to as a zero hypothesis,
emphasizing its assertion of no effect, no difference, or no
relationship.

e It serves as a baseline for statistical testing. If the null hypothesis is
rejected, it implies a difference exists—but not necessarily in a

specific direction.
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Example:

There is no significant difference in academic achievement between

students who meditate and those who do not.
Key Points about Null Hypothesis:

o Itisessential for inferential statistics and hypothesis testing.

o Itallows the researcher to maintain objectivity and minimize bias.

o Statistical tools such as t-tests, ANOVA, and chi-square are often
used to evaluate it.

o If rejected, it implies support for an alternative hypothesis, although

the nature of that alternative may not be explicitly stated.

Understanding the various forms of hypotheses is essential for
designing effective research. Whether in the form of a simple question, a
declarative statement, or a statistical assertion of no difference, each type
plays a critical role in shaping the research framework, guiding data

collection, and informing the interpretation of results.
Formulating a Testable Hypothesis

A hypothesis is a provisional statement derived from existing
knowledge or theoretical insights. It serves as a foundational guide for
scientific investigation, helping researchers explore and understand

phenomena that have not yet been fully examined.
Significance of Formulating a Clear Hypothesis

Creating a well-defined and testable hypothesis is both a challenging

and vital part of the research process. If the hypothesis is vague, inaccurate,
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or poorly formulated, it can lead to significant limitations in the study,

including:

e Inadequate Data Collection: An unclear hypothesis may hinder the
researcher’s ability to gather sufficient and relevant data.

« Difficulty in Drawing Conclusions: A weak hypothesis can obscure
the development of logical inferences and generalizations.

o Inapplicability of Statistical Analysis: Some statistical tools require

clearly defined hypotheses to be used effectively.

Thus, a hypothesis functions as the central axis of a research study. It

influences:

e The type and scope of data to be collected,
e The structure of the experimental design,
o The method of statistical analysis employed, and

e Theinterpretations and conclusions that result from the findings.
Types of Hypotheses in Research
A study may involve:

e A primary (major) hypothesis that addresses the central question of
the research,

e Subsidiary (supporting) hypotheses that explore secondary or
related issues,

e Oracombination of both major and subsidiary hypotheses.

When multiple hypotheses are involved, each should be explicitly stated to

ensure that:
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e Appropriate analytical techniques can be selected in advance,

o Each hypothesis can be independently evaluated and either accepted

or rejected based on evidence.

Essential Qualities of a Testable Hypothesis

For a hypothesis to be scientifically valid, it must fulfill the following

criteria:

o Testability: The hypothesis must be capable of being evaluated
through observation, experimentation, or statistical analysis.

e Logical Foundation: It should stem from a sound theoretical
background or previous empirical findings.

e Clarity and Precision: The wording should be unambiguous and

focused, specifying the variables and their expected relationship.

The formulation of a testable hypothesis is a pivotal stage in the
research process. A well-constructed hypothesis not only provides direction
for the study but also ensures that the results are interpretable, reliable, and
relevant to the research question. Each hypothesis should stand
independently, supported by logical reasoning and open to empirical

verification.

Fundamental Basis of Hypothesis Formulation

In scientific research, a hypothesis is grounded on an understanding
of reality at two interconnected levels. The effective formulation and
application of hypotheses demand movement between these levels, ensuring

both practical relevance and theoretical depth.

45|Page Methods and Tools in Research



ISBN Number: 978-81-988914-3-3
1. Operational Level

At this level, the researcher defines events and variables in
measurable, observable, and concrete terms. These definitions allow the
researcher to collect and analyze data accurately and consistently. This level

is essential for executing research activities and designing experiments.

2. Conceptual Level

The conceptual level involves defining events or phenomena through
abstract reasoning. Here, the researcher connects specific instances to
broader generalizations by identifying shared characteristics among various
events. This abstraction helps explain relationships between variables and

supports the development of broader theoretical insights.

Linking the Two Levels

A well-developed hypothesis often requires the researcher to shift
between the operational (practical) and conceptual (theoretical) levels. This

movement allows:

o The generalization of findings beyond the context of a single study,
e The integration of specific data into broader theoretical frameworks,

e The development of insights applicable to varied conditions.

The capacity to switch effectively between these levels is crucial not
only during hypothesis formulation but also in interpreting results and
applying conclusions. This process of forming conceptual contrasts from
operational activities is referred to as conceptualization or

dimensionalization.
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Challenges in Formulating a Valid Hypothesis

Developing a meaningful and testable hypothesis can be complex due

to several obstacles, including:

1. Lack of a Clear Theoretical Foundation: Without an understanding
of existing theories, it becomes difficult to frame relevant and
insightful hypotheses.

2. Inability to Apply Theoretical Frameworks Logically: Even when
a theory is known, the researcher may struggle to use it effectively in
forming logical hypotheses.

3. Limited Knowledge of Research Methodology: A lack of
familiarity with research techniques can hinder the proper structuring

and articulation of hypotheses.

To formulate a useful hypothesis, a researcher must possess the
ability to bridge the gap between observable phenomena and theoretical
constructs. Mastery of both operational definitions and conceptual thinking,
along with sound methodological understanding, is fundamental to

successful hypothesis development and meaningful research outcomes.
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Chapter V
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Chapter V

Sampling in Research

In survey-based research, data collection can be carried out using one

of two principal approaches:
1. Census Method (Parametric Method)

This approach involves collecting data from every single unit within
the population. Since it encompasses the entire universe, it yields highly
accurate and comprehensive results. However, due to its extensive nature, it

demands more time, resources, and effort.
2. Sampling Method (Non-Parametric Method)

This method focuses on selecting a subset or sample from the total
population, which serves as a representative of the entire group. The goal is
to gather reliable and valid information in a more economical and time-
efficient manner. It enables detailed and focused investigation and is

especially preferred in research due to its practicality.
Understanding Population in Research
Definition of Population

In research terminology, the term population (or universe) refers not
merely to a count of individuals (as in general census terms), but to the entire

set of units or elements that possess certain defined characteristics. For
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example, "secondary school teachers with specific teaching experience and

professional attitudes™ may constitute a population in an educational study.
Target Population

The target population (also referred to as the universe) includes all
individuals, events, or objects—real or hypothetical—to which the researcher
aims to generalize the findings. It is crucial to clearly define this population

at the outset of any research project.
Sampling: Meaning and Purpose

Sampling involves the selection of a limited number of individuals
or units from the target population, with the intent that this smaller group

accurately represents the whole. It allows researchers to:

e Minimize time, cost, and effort,
e Conduct in-depth analysis with greater focus,
o Make generalizations about the broader population based on a subset

of data.
Sample and Population Measures

e« Sample Measures: Known as statistics, these include values like
mean, standard deviation (S.D.), and correlation coefficients derived
from sample data.

e Population Measures: Known as parameters, these are the actual

values for the entire population.

In most cases, parameters are estimated using corresponding statistics

derived from the sample data.
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Role of Sampling in Research

Sampling is a vital component of research, especially in behavioral
and social sciences, where it is often impossible or impractical to study the
entire population. Unlike physical sciences where controlled experimentation
is more feasible, behavioral studies benefit greatly from representative

sampling.
Importance of Randomization

An essential aspect of sampling is ensuring equal opportunity for all
individuals in the population to be included in the sample. This minimizes

bias and enhances the credibility of findings.
Definition by Frank Yates
According to Frank Yates,

“A sample is a set of units drawn from an aggregate, selected under

the belief that it adequately represents the entire group.”
Assumptions Underlying Sampling

Sampling, especially in social science research, is grounded in
several key assumptions that justify its use as a valid and efficient method of

data collection:
1. Uniformity Amidst Diversity

Although social phenomena exhibit great complexity and variability,

certain shared characteristics or patterns are observable across units. This
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underlying uniformity enables researchers to select a sample that adequately

reflects the entire population.

2. Representative Nature of Samples

Sampling is supported by the Law of Statistical Regularity, which
suggests that a randomly chosen subset of a large population tends to exhibit
the characteristics of the larger group. As L.R. Conner notes, this principle

forms the core of the sampling theory.

3. Emphasis on Relative Accuracy

Absolute accuracy in large-scale studies is nearly unattainable due to
potential errors in data collection, measurement, and interpretation.
However, sampling focuses on achieving relative accuracy, which is

sufficient for making valid inferences within practical constraints.

Definitions of Sampling

Various scholars have offered definitions that highlight the essence of

sampling in research:
e P.Y.Young:

“A statistical sample is a miniature picture or cross-section of
the entire group or aggregate from which the sample is

drawn.”
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¢ Good and Hatt:

“A sample, as the name implies, is a smaller representation of

a larger whole.”
¢ W.G. Cochran:

“In every branch of science, we lack the resources to study
more than a fragment of the phenomenon that might advance

our knowledge.”
o David S. Fox:

“In the social sciences, it is not feasible to collect data from
every relevant respondent. Hence, we gather data from a

selected portion, known as sampling.”

Sampling is thus defined as the methodical selection of a subset of
individuals, events, or elements from a defined population to infer

characteristics about the whole.

Concepts Related to Sampling

o Sampling Design: Refers to the combined approach of selection and
estimation.

e Sampling Units: The individual elements or groups considered
during sampling.

o Statistics vs. Parameters: Characteristics of the sample are known
as statistics, whereas those of the entire population are called

parameters.
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Need for Sampling

Sampling is essential in research for various reasons:

1. Saves Time — Enables researchers to collect and analyze data more
quickly.

2. Cost-Effective — Reduces expenses related to data gathering and
processing.

3. Allows In-Depth Analysis — Facilitates detailed examination of
selected units.

4. Applicable in Experimental Research — Especially useful in
controlled study environments.

5. Statistical Reliability — When grounded in probability, results tend
to be dependable.

Advantages of Sampling

1. Flexible and Adaptive — Easily adjusted to different research
contexts.

2. Economical — Lowers the financial burden of research activities.

3. Faster Generalizations — Allows quicker conclusions based on
sample data.

4. Greater Precision — According to W.G. Cochran, sampling often
ensures better accuracy than full population studies.

5. Improved Accuracy — Focused data collection enhances the quality
of results.

6. Efficient Execution — Speeds up the overall research process.

7. Wide Applicability — Broad utility across fields like psychology,

education, and sociology.
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8. Reduced Operational Costs — Less data means lower expenses for

storage, analysis, and reporting.
Limitations of Sampling
Despite its benefits, sampling has certain drawbacks:

1. Risk of Bias — Improper selection may lead to misleading outcomes.

2. Representation Challenges — It can be difficult to select a sample
that truly reflects the population.

3. Dependence on Skilled Researchers — Accurate sampling demands
expertise and careful planning.

4. Variability of Sample Units — Especially in diverse populations,
unit characteristics may change.

5. Limited Applicability — In certain situations, a full population

survey may be necessary.
Quialities of an Ideal Sample

For a sample to be considered effective and ideal, it must possess the

following features:

e Homogeneity: The selected units should share similar characteristics
with each other and with the population.

e Adequacy: A general rule is that a sample comprising about 10% of
the population is considered sufficient.

e Independence: Each unit must have an equal and independent
chance of being selected.

o Representativeness: The sample must accurately reflect the

population’s key traits.
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o Efficiency: Should require minimal time and cost while providing

reliable insights.
e Reliability: Results based on the sample must be consistent and

trustworthy.

Key Characteristics of an Ideal Sample

An effective sample is crucial to the success of any research study.
The following are the essential features that define a high-quality or "good"

sample:

1. Representativeness

A good sample accurately reflects the key attributes and variability of
the entire population from which it is drawn. It should proportionally

represent the population’s characteristics.

2. Sub-Aggregate of the Population

In statistical terms, a population is an aggregate of units with shared
features. The sample acts as a sub-aggregate, serving as a smaller version of

the population and embodying the same essential traits.

3. Freedom from Bias

One of the most critical qualities of a good sample is absence of bias.
It must be selected without any influence from the researcher's personal
beliefs, assumptions, or preferences. This ensures the findings remain

objective and valid.
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4. Objectivity in Selection

The process of sample selection must be objective, relying on well-
defined criteria rather than subjective judgment. This impartiality helps

maintain the integrity of the research.

5. Accuracy of Estimates

A quality sample yields estimates that are close to the actual values
found in the population. The statistical data derived from it should be

precise and reliable, minimizing errors.

6. Comprehensiveness

An ideal sample captures the diversity of traits relevant to the
purpose of the research. While comprehensiveness enhances
representativeness, it must align with the specific objectives of the study to

ensure relevance.

7. Practical Applicability

A good sample is not only scientifically sound but also feasible to
use in the real-world research context. It should be manageable in terms of

time, resources, and accessibility without compromising on quality.

Types of Sampling Designs

Sampling techniques are broadly classified into two main categories:
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A. Probability Sampling

In probability sampling, every unit in the population has a known,
non-zero chance of being selected. This method allows for statistical

inferences about the population.
Common probability sampling methods include:

Simple Random Sampling

Systematic Sampling

Stratified Sampling

Multistage Sampling

Purposive Sampling (used with a probability basis)

Cluster Sampling

N o o A~ e Ddh e

Multiple or Double Sampling
B. Non-Probability Sampling

Non-probability sampling does not involve random selection, and the
probability of any particular unit being chosen is unknown. It is often used in

exploratory or qualitative research.
Common non-probability sampling methods include:

Incidental or Accidental Sampling
Judgmental Sampling

Purposive Sampling

A

Quota Sampling
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Key Differences Between Probability and Non-Probability Sampling

Aspect

Probability Sampling

Non-Probability
Sampling

Basis of selection

Each member has a

No known probability of

known chance of selection.
selection.
Research use Often used in Common in action or

fundamental research

for generalization.

exploratory research with

no generalization.

Population concept

Involves clearly defined

population.

May not clearly define the

population.

Equal opportunity

Every individual has an

equal chance.

Selection depends on

subjective factors.

Representativeness

Generally
representative of the

population.

May not represent the

population well.

Purpose of data

Data used for
inferential statistical

analysis.

Data used primarily for
descriptive or exploratory

purposes.

Statistical tools

Employs parametric

(inferential) statistics.

Uses non-parametric (non-

inferential) statistics.

Risk of wrong

Risk exists due to

No risk for statistical

conclusion sampling error. generalization.
Underlying Based on laws of Not based on probability
principle probability and principles.

statistical regularity.
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Probability Sampling Explained

According to G.C. Halmstadter, “A probability sample is selected
such that every element in the population has a known probability of being

included.”

Types of Probability Sampling

1. Simple Random Sampling

In this method, every member of the population has an equal and
independent chance of selection. It is considered the most straightforward
and unbiased form of sampling.

Common techniques for randomization include:

e Tossing a coin

e Rolling dice

e Lottery method (drawing lots)

e Using Tippett’s random number tables

« Blindfolded selection

This randomness ensures that the sample represents the population

fairly and allows for the use of statistical tests for analysis.

Advantages of Randomization

1. Minimal Population Knowledge Required

Randomization does not demand detailed prior knowledge of

the population, making it simple to implement.
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2. Eliminates Subjectivity

The process is free from personal biases or subjective

judgment, reducing human error in sample selection.

3. Suitable Data Generation

It produces data that align well with the objectives of the

research study.
4. Supports Inferential Analysis

Data gathered through randomization can be confidently used
for making generalizations and statistical inferences about the

population.
Limitations of Randomization
1. No Guarantee of Representativeness

Despite being random, the sample selected may not always

perfectly reflect the characteristics of the entire population.
2. Underutilization of Population Information

Randomization does not incorporate any existing knowledge
or specific traits of the population, which could otherwise improve

sampling quality.
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3. Accuracy Dependent on Sample Size

The reliability of conclusions drawn from randomized
samples increases with larger sample sizes; small samples may lead

to less precise results.

Systematic Sampling

Systematic sampling is considered an enhanced version of simple
random sampling. This technique requires a complete and organized list of

the entire population, where all individuals are arranged systematically.

Procedure:

o Determine the sample size, denoted as n, and the total population
size, denoted as N.

o Calculate the sampling interval by dividing the population size by the
sample size (N + n).

e Select every kth individual from the list, where k = N/n, until the

desired sample size is reached.

For this method to be effective, the population list must be organized

in a consistent and systematic order.

Advantages of Systematic Sampling:

1. Simplicity: The method is straightforward and easy to implement.

2. Cost-effective: It helps reduce time and expenses associated with
data collection.

3. Supports Statistical Analysis: The data collected can be used for

inferential statistical procedures.
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4. Representative Potential: The sample has a higher chance of being

representative and comprehensive if the population is well-ordered.
5. Facilitates Generalization: Observations obtained from the sample

can be used to draw conclusions about the whole population.
Disadvantages of Systematic Sampling:

1. Possibility of Bias: Subjectivity may arise depending on how the
population list is organized by different individuals.

2. Requires Complete Population Information: Full knowledge of the
population and a comprehensive list of all individuals is necessary.

3. No Absolute Guarantee of Representativeness: This method does
not always ensure a perfectly representative sample.

4. Risk in Drawing Conclusions: There is a chance of error when

generalizing results from the sample to the population.

Stratified Sampling

Stratified sampling enhances earlier sampling methods by dividing
the population into distinct subgroups, known as strata, based on a specific
characteristic relevant to the research. From each homogeneous stratum, a

random sample of predetermined size is selected.

The choice of characteristic used for dividing the population should

be relevant to the research objectives to ensure meaningful analysis.
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Types of Stratified Sampling:

1. Disproportionate Stratified Sampling:

In this approach, the sample sizes drawn from each stratum do not
correspond proportionally to the size of the strata. Instead, sample sizes are
determined based on factors such as convenience or research priorities. This
method is useful for comparing strata with different error margins but is less

effective when the goal is to estimate overall population parameters.

2. Proportionate Stratified Sampling:

Here, the sample size from each stratum is proportional to the
stratum’s size in the overall population. This method improves
representativeness and allows reliable comparisons between strata. However,
challenges include needing accurate data on population proportions and

ensuring correct classification into strata.

3. Optimum Allocation Sampling:

Optimum allocation involves selecting samples from each stratum
proportional to both the stratum size and its variability. This method is
considered more representative and comprehensive compared to the other

types, balancing sample sizes to minimize overall sampling error.

Advantages of Stratified Sampling:

e Provides a more accurate representation of the population.
e Offers improvements over simpler sampling techniques by
considering population subgroups.

e Isan objective approach that reduces sampling bias.
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o Allows for the use of inferential statistics in data analysis.

Limitations of Stratified Sampling:

e Choosing the most relevant characteristic for stratification can be
challenging.

o Typically, only one characteristic is used, although multiple factors
might be relevant.

e This method can be costly and time-consuming due to the need for
detailed population information and organization.

e The sample may be representative only for the chosen stratification
criterion, not necessarily for others.

e There is some risk involved in generalizing findings to the entire

population.
4. Multiple or Double Sampling (Repeated Sampling)

This method is a modified application of traditional sampling
techniques. It is primarily employed to verify the reliability of a sample,
especially in survey-based research. In scenarios such as mailed
questionnaires, double sampling is used to ensure better representation,

particularly when some participants fail to respond.

When respondents do not return questionnaires, it introduces the risk
of non-response bias, especially if non-respondents differ significantly from
those who participate. To counter this, a second random sample is taken from
the non-respondents and followed up—often through interviews. This

method is also referred to as repeated or multiple sampling.
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It allows researchers to validate findings from the initial sample and

refine data collection in successive phases.
Advantages:

e Enhances the precision of inferences by increasing the number of
observations.
e Helps reduce sampling error.

e Supports validation of data collected from the first phase.
Limitations:

e Not practical for large-scale studies; suited for smaller sample sizes.
o Demands more time and financial resources.

e Planning and managing this method is relatively complex.
5. Multistage Sampling

Multistage sampling involves selecting samples in multiple steps or
stages, typically moving from broader to more specific units. At the first
stage, larger groups (primary units) are selected. In the next stages,
subgroups within these units are chosen, continuing until the final sample is

formed.

This technique is often applied when the population is widely
dispersed or naturally grouped (e.g., country — district — school —

student).
Advantages:

o Offers better population representation.
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e Improves upon simpler sampling techniques.

e Provides an objective and systematic sampling process.

o Suitable for inferential analysis.

Limitations:

e Methodology is complex and harder to implement.
o Greater risk of error, especially in earlier selection stages.

o Subjectivity may influence decisions at different stages.

6. Cluster Sampling

In cluster sampling, the population is divided into groups (clusters),
and entire clusters are randomly selected for the sample. Instead of selecting
individuals from across the population, intact groups are chosen—for

example, selecting entire schools rather than individual students.

This method is especially useful in educational and social research

when a comprehensive list of all individuals is hard to obtain.

Advantages:

o Simplifies the sampling process.
o Cost-effective and logistically efficient.
e Practical in field-based or institutional research.

o Allows generalization through inferential statistics.

Limitations:

e Susceptible to sampling error.

e May lack comprehensiveness and internal diversity.
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Non-Probability Sampling Methods

These sampling methods do not involve random selection. Instead,
samples are chosen based on accessibility, judgment, or purpose. While

convenient, they often lack representativeness and introduce potential bias.
1. Incidental or Accidental Sampling

This approach involves selecting participants who are most readily
available. It is often used when researchers cannot access the full population

or are constrained by resources.
Advantages:

e Very simple to apply.
e Commonly used in behavioral science research.

e Saves time, money, and effort.

Limitations:

e May not represent the target population.
e More prone to error and bias.
o Inferential (parametric) statistical techniques cannot be applied

reliably.
2. Judgment Sampling

Also known as purposive sampling, this method relies on the
researcher's expertise to choose participants believed to be representative.

Selection may be based on prior knowledge, intuition, or specific criteria.
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Advantages:

e Leverages the investigator’s subject knowledge.

o Cost-effective under specific circumstances.

Limitations:

o Lacks objectivity.
e May lead to selection bias and uncontrolled variation.
e Unsuitable for generalization since inferential statistics cannot be

reliably used.

3. Purposive Sampling

Purposive sampling, also known as selective or subjective sampling,
involves the deliberate selection of individuals or groups based on specific
characteristics or criteria relevant to the research. This method is used when
the researcher aims to include participants who are most likely to provide
valuable and relevant data for the study. It is especially useful when control

over certain variables is necessary.

Advantages:

o Utilizes the researcher’s expert knowledge to choose appropriate
subjects.

o Allows for better control of key variables affecting the study.

o Enables easy matching of sample data for comparative analysis.

o Ensures sample homogeneity, leading to consistent data.
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Disadvantages:

o The reliability of the selection criteria may be questionable.
¢ Requires thorough knowledge of the population.

o Possibility of classification errors during subject selection.

e Does not support inferential (parametric) statistical analysis.

e Generalizing findings to the entire population is limited.
4. Quota Sampling

Quota sampling is a hybrid technique that blends elements of both
judgment sampling and probability sampling. In this method, the researcher
first identifies the proportion of the population within various categories
based on prior knowledge or assumptions. Then, a specific number (quota)
of individuals from each category is selected. The actual selection within

each quota is done non-randomly, based on convenience.
Advantages:

o Offers an improvement over purely judgment-based sampling.
o Easy to implement and manage.
e Sometimes used in practical field settings like municipal or market

surveys.
Disadvantages:

« Does not guarantee true representativeness of the population.
e May involve selection bias and sampling errors.
e Regional, social, and geographical influences may distort the

findings.
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5. Snowball Sampling

Snowball sampling is a non-probability sampling technique where
existing study subjects recruit future subjects from among their
acquaintances. As the sample grows, it resembles a snowball rolling and

accumulating more snow—nhence the name.

This method is often used in studies involving hard-to-reach or
hidden populations (e.g., specific consumer groups, marginalized

communities, or users of a specific product).
Example:

To study smokers of a particular cigarette brand, researchers start
with a few known individuals and then ask them to refer others who use the

same brand. This chain continues, enlarging the sample.
Advantages:

e Can be adapted into a probabilistic method by randomly selecting
individuals at each referral stage.

o Effective for accessing difficult-to-identify populations.

Disadvantages:

e May introduce sampling errors and biases.

o Lacks initial randomization, affecting generalizability.
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6. Expert or Purposive Choice Sampling

This method is used when researchers select samples based on the
belief that they accurately reflect a larger population, particularly in terms of
specific characteristics. These may include geographic areas (city, district),
individual traits (age, education, gender), or group types (teachers,

administrators, etc.).

Further stratification may involve deeper classifications like years of
experience or level of training. Although similar to stratified sampling in
terms of categorization, the key difference is that purposive expert sampling

does not involve random selection within those categories.

Key Characteristics:

e Subjects are chosen intentionally based on their relevance to the
study.

o Selection reflects specific traits or conditions being examined.
Difference from Stratified Random Sampling:

e In stratified random sampling, participants within each stratum are
selected randomly.
e In expert purposive sampling, selection is made deliberately based on

expert judgment.
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Chapter VI
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Chapter VI

Tools of Data Collection

In the process of conducting research, the investigator relies on a
variety of data collection tools to gather accurate and relevant information.
These tools are integral to both measuring variables and evaluating
outcomes. The selection of appropriate tools depends on the nature of the

study, the type of data required, and the hypothesis being tested.

Research tools differ in terms of design, complexity, interpretation,
and administration. While many standardized tools are available,
researchers may need to adapt existing tools or even develop new ones to

suit the specific needs of their study.
Common Data Collection Tools:

Questionnaires
Interviews

Schedules
Observation Methods

o r w0 Do

Rating Scales
1. Questionnaire

A questionnaire is a structured set of questions designed to collect
information on a particular subject from a sample of respondents. It is a self-
administered instrument, where individuals fill in responses independently,
making it especially useful for large-scale or geographically dispersed

studies.
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Definitions:

Barr, Davis & Johnson:

"A questionnaire is a systematic compilation of questions that
are submitted to a sampling of population from which information is

desired."

W. J. Goode & K. Hall:

"In general, the word questionnaire refers to a device for
securing answers to questions by using a form which the respondent
fills in himself."

The questionnaire remains one of the most widely utilized tools in

research due to its simplicity and convenience, though it is often misused

when applied without adequate planning.

Key Features of a Well-Designed Questionnaire:

Ll

O N o o

Focuses on a significant and relevant research topic.

Clearly communicates its purpose in the introduction or cover letter.
Seeks data that cannot be sourced from existing literature or records.
Maintains brevity while ensuring completeness of essential
information.

Is neatly formatted and visually appealing.

Provides clear instructions with explanations for any technical terms.
Includes unbiased and objective questions.

Begins with simple questions and gradually progresses to complex

ones.
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9. Avoids double negatives and overly descriptive language.

10. Prevents double-barreled questions (i.e., two questions in one).
11. Offers a sufficient range of answer choices where applicable.
12. Facilitates easy tabulation, summarization, and interpretation of

responses.

Advantages of Using Questionnaires:

1. Cost-effective — Requires minimal financial resources.

2. Time-efficient — Quick to distribute and collect.

3. Broad coverage — Ideal for collecting data from a large, dispersed
population.

4. Specialized responses — Can be tailored to target specific variables.

5. Reliable in certain contexts — Especially when anonymity

encourages hon esty.

Limitations of Questionnaire Method:

1. Limited scope of responses — Often lacks depth.

2. No personal interaction — Limits clarification or probing.

3. Risk of inaccurate answers — Due to misunderstanding or
dishonesty.

4. Incomplete submissions — Respondents may skip questions.

5. lllegible handwriting or unclear markings — Especially in
handwritten forms.

6. Not universally applicable — Ineffective for complex or sensitive

issues.
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Interviews

The Interview as a Data Collection Tool

The interview is a powerful qualitative research method that
facilitates a two-way exchange of ideas, opinions, and information
between the interviewer and the respondent. It is interactive in nature,
enabling researchers to gather deep insights that go beyond what written

responses can often provide.
Definitions and Perspectives:
e« W.J. Goode & P.K. Hatt describe the interview as:
“A fundamentally social interaction process.”
o Vivien Palmer defines it as:

“A social situation involving two individuals, where the
psychological interaction prompts varied responses, tailored to the

objectives of the research.”
e P.V.Young characterizes the interview as:

“A structured method through which a researcher can
empathetically access the inner experiences of someone relatively

unknown.”
Nature and Significance of the Interview:

The interview technique creates a personal connection between the

researcher and the participant. Through this method:
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e Physical and emotional barriers are broken.

¢ Social and cultural divides are often reduced or removed.

e Mutual understanding is fostered, allowing the participant to

express thoughts, emotions, and even subconscious experiences

freely.

A successful interview promotes rapport, enabling both participants

to understand and reflect upon each other. As a result, it can delve deep into

the emotional and intellectual dimensions of the interviewee, potentially

revealing more authentic and detailed responses.

Unlike many other tools, the interview allows the researcher to

interpret non-verbal cues, clarify ambiguous responses, and explore

sensitive topics in a conversational manner. However, the accuracy of the

data may still depend on the interviewee’s willingness and ability to be

honest and self-aware.

Comparison Between Interview and Questionnaire Methods

Questionnaire Method

Interview Method

1. Information is collected in an
indirect manner.

1. Information is collected through
direct interaction.

2. There is no face-to-face
interaction between researcher and
respondent.

2. There is direct, face-to-face
interaction between the interviewer
and interviewee.

3. The researcher needs only
general awareness of the subject.

3. Requires a skilled and trained
interviewer.

4. Respondents may feel reluctant
to write about sensitive issues.

4. Confidential or sensitive
information can often be obtained.

5. Only written responses are
obtained.

5. Both verbal and non-verbal
responses are captured.
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Key Characteristics of the Interview Method

1. Exploration of Root Causes: Enables the interviewer to delve into
underlying factors, attitudes, and the origin of specific problems.

2. Suitability for Special Populations: Ideal for research involving
young children, illiterate individuals, or those unable to complete
written forms.

3. Flexibility for Probing: Allows for follow-up or cross-questions to
clarify or expand on responses.

4. Personal Impressions: Provides opportunities for the researcher to
assess the personality, emotions, and sincerity of the respondent.

5. Handling Sensitive Topics: Effective for discussing private,
delicate, or confidential issues in a safe environment.

6. Adaptive in Nature: The process is highly flexible, allowing
modifications based on the flow of the conversation.

7. Assessment of Honesty: Through real-time interaction, it’s easier to
judge truthfulness and emotional depth.

8. Minimized Response Alteration: Respondents have less chance to
revise their statements, offering more spontaneous answers.

9. Wider Applicability: Useful in survey research, and equally
relevant in historical, experimental, case study, and clinical

research designs.

Advantages of the Interview Method

1. Direct Access to Information: Offers firsthand data collection
directly from the respondent.
2. In-Depth Understanding: Enables deeper exploration into the

respondent'’s thoughts, emotions, and attitudes.
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3. Insights into Past and Future: Allows researchers to understand not

only historical events but also future expectations or plans.

4. Detection of Unique Traits: Helps identify individual characteristics
and specific behaviors.

5. Mutual Motivation: Both interviewer and interviewee can
encourage each other during the conversation.

6. Beyond Observation: Provides access to hidden or unobservable
details, a concept referred to as "supra-observation."

7. Explores Emotional and Historical Contexts: Useful in identifying
emotional triggers and historical influences behind behaviors.

8. Verification of Known Data: Enables clarification and cross-

checking of previously collected or known data.
Limitations of the Interview Method

1. Possibility of Inaccurate Information: Responses may be incorrect
or misleading, either intentionally or unintentionally.

2. Respondent Limitations: The interviewee may lack sufficient
understanding or may be emotionally unstable, affecting the quality
of responses.

3. Interviewer Bias: The personal views or prejudices of the
interviewer may distort the findings.

4. Mental Disparity: Differences in intellect or outlook between the
interviewer and interviewee can influence the outcome.

5. Incomplete Perspective: There is a risk of conducting a one-sided
investigation that lacks comprehensive insights.

6. More of an Art Than a Science: Requires interpersonal skills, tact,
and experience, making it less standardized than other research

methods.
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Schedule: A Structured Interview Tool

The term schedule refers to a set of pre-designed questions used
during an interview, typically filled out by the interviewer in a face-to-face

interaction with the respondent.
Definition:

“A schedule is a set of questions asked and completed by the
interviewer during a direct interaction.”
— W.J. Goode & P.K. Hatt

Purpose:

A schedule is best suited for gathering detailed information on a

single subject or variable, particularly for testing specific hypotheses.

“A schedule is essentially a structured list of questions aimed at
testing a particular assumption.”

— Thomas Carson Macormie

Key Features:

e Hypothesis-Centric: Each question is crafted to test a specific aspect
of a hypothesis.

e Interviewer-Controlled: Unlike questionnaires, the interviewer
poses questions and records answers, ensuring greater control over
the process.

e Less Dependent on Question Quality: The interviewer’s skill, tact,
and ability to engage the respondent are more crucial than the

wording of the questions themselves.
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o Vital Role of Interview: The success of a schedule heavily depends

on how well the interviewer conducts the conversation.

Key Characteristics of a Schedule

1. Administered by the Interviewer: The interviewer presents each
question personally and records the respondent’s answers.

2. Simple Format: The schedule is a straightforward list of questions
and does not require any special formatting or visual appeal.

3. Limited Scope of Use: It is typically employed in focused, small-
scale social research studies.

4. Focused Data Collection: Helps narrow down the study’s scope,
concentrating only on the essential variables relevant to the research.

5. Predefined Structure: The questions are prepared in advance and
formally documented, eliminating the need for the interviewer to rely
on memory.

6. Consistency in Administration: Since the interviewer refers to a

fixed set of questions, uniformity is maintained across interviews.

Guidelines for Designing an Effective Schedule

To ensure the effectiveness of a schedule in research, the following points
should be considered:

1. Avoid Complexity: Questions should not be lengthy, confusing, or
poorly structured.

2. Stay Relevant: Exclude unrelated or unnecessary questions that
don’t align with the research objectives.

3. Respect Privacy: Refrain from including overly personal or sensitive

questions that might upset the respondent.
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4. Ensure Clarity: Use simple, direct language that aligns with the

topic of inquiry.

5. Match the Respondent’s Level: Questions should be appropriate to
the respondent's level of understanding and intellect.

6. Use Neutral and Clear Wording: Prefer impersonal, indirect, and

unambiguous questions to encourage honest responses.
Advantages of Using a Schedule

1. Higher Response Rate: Due to face-to-face interaction, respondents
are more likely to answer all questions.

2. Observation of Non-Verbal Cues: Enables the researcher to note
body language and other personality traits.

3. Personal Connection: The interview format helps establish rapport,
increasing the reliability of responses.

4. Human Element: Adds a personal touch to data collection, which
can enhance the overall quality of the research.

5. Clarification Opportunities: Any doubts or confusion the
respondent has can be immediately resolved.

6. ldentifying Respondent Limitations: The interviewer can detect
misunderstandings or limitations in the respondent’s comprehension

during the process.
Observation Methods
Observation Technique in Research

Observation is one of the most frequently employed methods in
evaluation research, particularly for assessing both cognitive and non-

cognitive aspects of human behavior. It plays a vital role in analyzing an
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individual's performance, interests, values, and attitudes in response to real-

life challenges and situations. This technique is especially effective in
evaluating the behavior of children, as it captures actions in a natural

environment without artificial constraints.

Definition and Expert Views

e C.Y. Younge describes observation as a comprehensive visual
analysis that evaluates group behavior and societal structures through
direct study.

e C.A. Mourse emphasizes that observation relies more heavily on
visual and sensory inputs than on verbal or auditory

communication.

Core Concept

Observation is a technique where the researcher directly witnesses
behavior as it occurs, enabling the study of cause-and-effect relationships
in their original setting. It involves watching individuals interact in various

circumstances to understand their true behaviors and reactions.

Why Observation Stands Out

e In contrast to questionnaires and interviews, where responses might
reflect what participants think they do or wish to portray,
observation allows the researcher to capture what people actually
do.

e The technique provides a natural, informal, and realistic means of

data collection.
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o It eliminates artificial barriers and enhances the accuracy and

authenticity of the data gathered.
e Because it focuses on visible behavior in real-time settings,
observation is often seen as the most direct and genuine approach

to understanding human actions.

Significance in Research

o Observation is particularly useful in educational, psychological, and
social studies.

e It is a valuable component of survey procedures, supplementing
other tools by providing contextual and behavioral insights.

e The data collected through observation are rich in detail and
generally considered more reliable than data obtained from self-

reporting methods.

Observation Schedule: Key Features and Evaluation

An observation schedule is a structured method used in research to
record behavioral data in real time. According to Jahoda, this method
exhibits several distinguishing characteristics and serves as a reliable means
of understanding human behavior through direct interaction with real-life

situations.

Key Characteristics of an Observation Schedule

1. Itisdesigned to fulfill a clearly defined research objective.
2. The process is methodically organized rather than randomly

applied.
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3. Observations are systematically recorded and aligned with broader

research propositions.

The data collected is checked for validity, reliability, and accuracy.
This method allows for direct study of individuals, events, or issues.
It primarily depends on visual and auditory cues.

The researcher’s own experiences often guide the process.

It helps in identifying cause-and-effect relationships.

© ©o N o g &

It adopts an objective approach to gathering data.
10. It supports both objective and subjective evaluations.
11. The technique can be formal or informal depending on the context.

12. It incorporates both quantitative and qualitative data collection.
Benefits of Using Observation Schedule

e Provides reliable and valid data when applied correctly.

o Allows researchers to gather firsthand, real-time information.

o Enables immediate recording of observed behavior.

o Offersa comprehensive and flexible approach to data collection.

e Recognized as one of the earliest and most natural techniques for

obtaining direct insight.
Limitations of Observation Schedule

e Not all behaviors or events can be directly observed.

o Can be subjective due to personal bias or interpretation.

e Often time-consuming and may require extended observation
periods.

e High cost and energy demand, particularly for long-term studies.
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e The presence of an observer might alter the subject’s natural

behavior.

e Covert behaviors (hidden or internal actions) cannot be effectively
observed.

e Requires a trained and experienced observer to ensure accuracy

and neutrality.

Rating Scale: Definition and Overview

A rating scale is a tool used to express an individual’s judgment,
opinion, or evaluation about a person, object, or situation. These
evaluations are typically represented on a continuum, allowing degrees of

intensity or frequency to be quantified.

Definitions

e Ruth Strong explains that “Rating is essentially a direct
observation.”
e According to Von Dallen, a rating scale measures the degree,

intensity, or frequency of a specific characteristic or behavior.

Purpose and Application

Rating scales are commonly used to assess traits, attitudes,
behaviors, and performance. The evaluations can be performed by a

variety of individuals, including:

e Teachers and parents
e Interview panels or judges

e The subjects themselves (in self-rating)
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Unlike questionnaires or interviews where individuals express their

own opinions, rating scales are based on the observer’s judgments, which

adds an external evaluative perspective.

Data in rating scales can be gathered through various means such as:

e Verbal and non-verbal behavior
o Facial expressions

o Personal documents

e Clinical interviews

e Projective techniques

o Direct emotional or perceptual experiences

Advantages of Using Rating Scales

1. Helpful in communicating students’ progress to parents.

2. Assists in completing college admission forms or other
documentation.

3. ldentifies individual needs, especially in educational or
psychological settings.

4. Facilitates recommendations for employment or career guidance.

5. Servesas a supplement to other evaluative methods.

6. Encourages self-awareness and reflective thinking in the rater.
Limitations of Rating Scales

1. Variation in rater skill may affect the accuracy of results.
2. Differences in reliability of subjects being rated.

3. Lack of inter-rater consistency, especially with limited exposure.
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Averaged ratings may be more reliable than single rater

assessments.

Emotional bias may influence judgment.

Self-ratings can be overly lenient or harsh.

Tendency toward overrating or underrating specific traits.
Difficulty in evaluating abstract or complex qualities.

Challenges in justifying subjective assessments.

Activities Involved in Data Collection

Collecting data is a critical phase in the research process. It demands

time, planning, and skill, and the collected data must be properly recorded,

organized, and formatted for accurate and meaningful analysis. The

following outlines the key aspects involved in this stage:

1. Gaining Access to Data

One of the initial challenges a researcher may face is obtaining access

to relevant data. This can be particularly difficult when:

Institutions or individuals are unwilling to share information due to
privacy, confidentiality, or bureaucratic barriers.

Sensitive topics, especially involving personal information or
vulnerable groups (e.g., female participants), make respondents
hesitant to provide honest answers.

Confidential data held by examination boards, universities, or other

authorities may not be readily available to external researchers.
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To address these issues, researchers must take deliberate steps to

build trust, ensure confidentiality, and obtain permissions or ethical

clearances wherever necessary.
2. Ensuring Quality Standards in Data Collection

To ensure that the data collected is accurate, reliable, and useful for

analysis, the following conditions should be met:

a. Validity of Data

o Data must reflect what it is intended to measure.
e Instruments and tools used should be designed to accurately capture

the desired variables.
b. Attention to Measurement Errors
Various types of errors can affect data integrity:

e Instrumental Errors: Faulty or poorly calibrated measuring tools.

o Bias: Personal or systematic biases in observation or interpretation.

o Intentional Falsification: When participants deliberately provide
incorrect responses.

o Distortion: Misrepresentation or exaggeration of facts.

e Random Errors: Unpredictable variations that affect measurements

inconsistently.
c. Appropriate Sampling

e A representative sample must be drawn from the population to

allow valid generalizations.
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o Sampling methods should align with the research objectives and be

free from selection bias.
d. Accurate Recording of Data

e The environment and conditions under which data is collected
should be clearly documented.
e An appropriate method for recording data should be employed,

minimizing errors during the process.
3. Common Methods of Recording Data
Researchers can use a variety of tools and formats to capture data, such as:

o Researcher’s field notes — Observations and reflections documented
during the study.

e Logbooks and journals — Used for ongoing documentation in
experimental or field studies.

e Interview transcripts — Detailed notes or recordings from
participant interviews.

e Questionnaire responses — Written data provided directly by
participants.

e Audio recordings — Tape recorders for capturing verbal responses.

e Video recordings — Useful for behavioral studies and observational
research.

o Computer data entry — Transcribing responses into digital formats

for further analysis.
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Data Organization and Management

Regardless of the data collection method, it is essential to maintain

detailed supplementary notes that document:

e The sources from which the data were obtained.

« The conditions and context under which data collection occurred.

These records must be systematically stored to ensure easy retrieval

and reference when needed.
Primary and Secondary Data Collection
Primary Data:

Primary data are original information collected firsthand through various

methods, such as:

e Laboratory measurements
o Field observations

e Questionnaires

e Interviews

e Opinionnaires

e Schedules
Secondary Data:

Secondary data refers to information gathered from existing sources,

including:
e Technical publications like manuals, handbooks, and data sheets
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e Books and academic journals

o Official reports and publications from government bodies (central,
state, local)

o Private data services and computer databases

General Guidelines for Data Collection

To ensure data quality and relevance, researchers should adhere to these

fundamental principles:

1. Collect only the information necessary to address the research
objectives.

2. Use clear, straightforward, and unambiguous language in data
collection tools.
Provide explicit instructions for respondents.

4. Design response options thoughtfully to align with the questions.

5. Make it as easy as possible for respondents to complete the
instruments.

6. Ensure all materials appear professional and well-prepared.

Data Analysis

Data analysis encompasses a broad spectrum of procedures involving
both qualitative and quantitative approaches. In behavioral research,
statistical techniques are frequently employed to interpret data and derive

conclusions.

As defined by Kaul, data analysis involves:
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"Examining organized data carefully from multiple perspectives to uncover

underlying facts."

Objectives of Data Analysis

1. Description
The initial step is often describing the data to better
understand the research topic and convince others of its significance.

2. Construction of Measurement Scales

Researchers classify data into measurement levels, including:

o Nominal: Simple labels without quantitative value (e.g.,
category numbers).

o Ordinal: Ranks or orders without consistent intervals (e.g.,
small to large).

o Interval: Ordered with meaningful intervals, allowing precise
comparisons (e.g., temperature).

o Ratio: Similar to interval scales but with a true zero point
(e.g., height, weight).

3. Ildentifying Empirical Relationships

Data analysis helps uncover patterns and correlations between
variables, enabling the formulation of theories or models, such as

equations or graphical representations.
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4. Explanation and Prediction

While research often aims to identify causal links, in some
fields the focus is on explaining observed patterns or predicting

outcomes based on the relationships found in the data.

Key Functions of Data Analysis

o Evaluate data to address the overall research problem.

e Test hypotheses using the available data.

e Review original data records for accuracy before analysis.

o Translate findings into understandable, everyday language.

o Apply statistical methods to interpret data.

o Utilize appropriate tables and visualizations to summarize results

effectively.

Statistical Calculations in Research

When analyzing data, researchers typically rely on two main
categories of statistical methods: descriptive statistics and inferential

statistics.

1. Descriptive Statistics

Descriptive statistics summarize and describe the main features of a data set.

These include:

(a) Measures of Central Tendency

These indicate the central point of a data set and commonly include:
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e Mean: The average value.

¢ Median: The middle value when data are ordered.

e Mode: The most frequently occurring value.

Note: Geometric mean and harmonic mean are generally not applied in

behavioral or social sciences.
(b) Measures of Variability
These describe the spread or dispersion of data:

o Range: Difference between the highest and lowest values.

e Mean Deviation and Quartile Deviation: Less commonly used in
social sciences.

o Standard Deviation: The most frequently applied measure to

indicate data variability.
(c) Measures of Relative Position
These identify the position of individual data points within the distribution:

e Standard Scores (Z-scores, T-scores)
o Percentiles and Percentile Ranks

These measures are commonly employed in educational and social

research for comparison purposes.
(d) Measures of Relationship
These evaluate the association between variables:

o Correlation Coefficient (Pearson’s r)
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o Partial Correlation
e Multiple Correlation

In social research, rank correlation methods often complement

Pearson’s correlation.

2. Inferential Statistics

Inferential statistics allow researchers to make conclusions and
generalizations about populations based on sample data. Common techniques

include:

(a) Significance Testing of Mean Differences

Tests such as the t-test or Z-test are applied to determine whether

differences between sample means reflect true differences in the populations.

(b) Analysis of Variance (ANOVA)

ANOVA assesses whether there are significant differences among the
means of three or more groups by comparing between-group variance to

within-group variance, often using the F-ratio.

(c) Analysis of Covariance (ANCOVA)

An extension of ANOVA that adjusts for the effects of one or more
covariates (control variables) to provide a more accurate comparison of

group means.
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(d) Correlation Significance Tests

Methods used to evaluate whether the correlation coefficients

observed are statistically significant.

(e) Chi-Square Test

This non-parametric test compares observed frequencies with
expected frequencies to assess whether deviations from expectation are due

to chance or other factors.
(F) Regression Analysis

Used for predicting the probability or outcome of a phenomenon
based on the relationship between independent and dependent variables.

Regression helps in modeling and understanding variable interactions.
Interpretation of Data

F.L. Whitney describes interpretation as the process of clearly
explaining the actual meaning of the data presented, aligning it with the
objectives of the study and the specific focus of the chapter or section in

which it appears.
Objectives of Data Interpretation
The process of interpreting data serves several important functions:

1. Clarification of Meaning: To highlight the true significance of the

findings within the broader context of the research.
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2. Understanding Implications: To uncover what the data implies

regarding the subject of study.

3. Guiding Conclusions and Recommendations: To provide
foundational insights that assist the researcher in formulating
conclusions and suggesting practical recommendations.

4. ldentifying Valuable Outcomes: To pinpoint the most significant
contributions or findings that emerge from the research.

5. Supporting Generalizations: To relate the findings to broader

principles or general patterns observed during the study.

Key Considerations in Data Interpretation

While interpreting results, a researcher must be mindful of the following

critical aspects:
1. Consideration of Unexamined Variables

In social and behavioral research, numerous factors can influence
outcomes. However, not all of these can be thoroughly examined in a single
study. Ignoring the influence of such unexamined variables may compromise
the integrity of interpretation. For example, attributing academic success
solely to a teaching method, while disregarding factors like cognitive ability,

motivation, or study habits, results in an incomplete analysis.

2. Awareness of Sampling Limitations

Often, due to constraints, data are collected from a specific group or
sample. It is important to avoid assuming that results from a limited sample
apply universally. For instance, conclusions drawn from one school in a

particular region may not be applicable to all institutions.
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3. Avoiding Overinterpretation

Even if findings align with initial expectations, researchers should
refrain from stretching interpretations beyond what the data can support.
They must remain objective and cautious, clearly stating all influencing

factors to maintain the validity of their conclusions.
4. Maintaining Objectivity Despite Unfavorable Results

Researchers must accept that not all hypotheses will be supported by
the data. If outcomes differ from expectations, they should resist the urge to
blame the tools, samples, or procedures. Instead, they should view the
findings as valuable insights, even if they challenge original assumptions.
Hypotheses are often formulated with limited understanding and may not

always align with final results.
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Chapter VII
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Chapter VII

Historical Research Approach

The historical research method focuses on examining past events and
developments to better understand present conditions and predict future
trends. It is rooted in the belief that the past holds valuable insights that can
help interpret current social, political, economic, and educational

phenomena.
Understanding Historical Research

History is more than a chronological sequence of events; it is a
dynamic account of how individuals, societies, and institutions evolve over
time. It involves studying the relationships among people, events, periods,

and locations to derive meaningful insights.

According to John W. Best, history enables individuals to
comprehend current circumstances by examining the causes and patterns of

past events.

F.N. Kerlinger defines historical research as the use of scientific
inquiry to explore historical questions, emphasizing the application of

systematic methods to uncover and interpret historical facts.

F.L. Whitney explains that historical research focuses on past
experiences and uses reflective thinking to address ongoing social issues.
Through studying historical patterns, behaviors, and developments,
researchers can propose meaningful frameworks for current and future

actions.
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Redcliff Browne describes the historical method as an approach that

examines present events in light of past occurrences, helping to explain how

and why certain conditions exist today.

Scope

The historical research method aims to:

o Discover causes and effects by studying the evolution of social
structures and institutions.

e Analyze trends in human behavior, thought, and action over time.

e Provide a contextual foundation for understanding present challenges.

e Contribute to knowledge in disciplines such as economics, political
science, sociology, psychology, and education by applying historical

insights to contemporary issues.

Significance of the Historical Method

Historical research is essential in areas where understanding the
origins and development of ideas, systems, or behaviors can inform future
decisions. By delving deeply into past records, documents, and events, this
method provides a richer, contextualized understanding of the world we live

in today.

Purpose of Historical Research

Historical research serves multiple essential purposes that enrich

understanding and inform decision-making:
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1. Insight into Past Practices

It reveals the impact of past events, decisions, or systems,

offering guidance for shaping future actions or policies.

2. Explanation of Current Theories and Practices

This method provides a background to understand how
current theories and educational practices have evolved and why they

are still in use, especially in academic institutions.

3. Understanding the Importance of Events

It contributes to comprehending the true meaning and

implications of specific historical events or phenomena.

4. Accurate Reconstruction of the Past

Historical research aims to present a reliable and factual

account of past occurrences, helping to preserve truth.

5. Perspective on the Present

By comparing past and present, it enables a clearer

understanding of today’s realities within a broader historical context.

Sources of Historical Research

To conduct meaningful historical research, a wide variety of sources
are used. These include personal writings, official records, visual materials,

and literature. Such sources are typically classified into two main categories:
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1. Primary Sources

Primary sources are original, firsthand records directly linked to the

events or people being studied. These are considered the most authentic and

valuable materials in historical investigation.

Kerlinger defines a primary source as the first-hand evidence of an

event, such as an original document, eyewitness account, photograph, or

meeting record.

Types of Primary Sources:

« Documents and Written Records:

These

include materials produced by direct participants or

eyewitnesses. Examples are:

O

O

Legal records: constitutions, laws, charters, contracts, wills
Personal writings: diaries, letters, autobiographies
Institutional records: meeting minutes, permits, official
declarations

Publications: newspapers, magazines, books, pamphlets

Visual materials: maps, charts, films, photographs, paintings

o Artifacts and Relics:

Physical objects associated with specific people or periods, such as:

O

O

O

Fossils, tools, weapons, coins, garments, utensils
Architecture: buildings and furniture

Art: portraits, sculptures, paintings
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e Oral Testimonies:

Spoken narratives provided by individuals who directly
experienced or observed an event. These accounts are often captured

through interviews and may be recorded or transcribed.

2. Secondary Sources

Secondary sources are interpretations or analyses based on primary

data but created by individuals who did not witness the events directly.

According to Kerlinger, a secondary source is a report or
commentary that is at least one step removed from the original event, relying

on the testimony or records of actual witnesses.
Examples of Secondary Sources Include:

e History books

e Encyclopedias

o Biographies

e Analytical essays

o Journal articles summarizing original reports

Secondary sources serve to interpret, summarize, or contextualize
primary materials, often providing broader perspectives but with less

immediacy than firsthand accounts.
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Key Features of the Historical Method

1. Universality

The historical method is applicable across various disciplines

and domains of knowledge.

2. In-depth Examination

It involves thorough and meticulous analysis of pre-existing

materials, including documents, artifacts, and records.

3. Non-replicability

Unlike experimental methods, historical events cannot be

recreated under controlled conditions for repeated observation.

4. Record-Based Investigation

Only issues supported by historical documentation or tangible

evidence can be explored using this method.

5. Scientific Orientation

The historical approach utilizes principles of scientific inquiry

to solve historically significant problems.

6. Hypothesis Use is Flexible

Formulating a hypothesis is optional and depends on the

specific nature and goals of the research.
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7. Interpretation is Topic-Dependent

The way data is interpreted varies based on the research topic
and context, requiring subjective analysis rooted in historical

understanding.

Approaches in Historical Research

1. Perspective (Forward-Looking) Approach

This traditional method examines the flow of events from the
past moving toward the present, often used to trace political or

cultural developments.

2. Retrospective (Backward-Looking) Approach

This modern approach starts with current events and explores
their origins and evolution by moving backward in time. It is often
used in the social sciences to understand how present conditions

emerged.

Types of Historical Research

1. By Approach

For example, Karl Marx’s pragmatic approach analyzed

historical events to support the development of socialist theory.

2. By Subject Matter

Topics may include:
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o Biographies of influential figures

o Historical accounts of cities, nations, or civilizations
o Evolution of ideas, institutions, and cultural movements

By Technique
Research may be grounded in the study of:

o Documents (e.g., official records, manuscripts)
o Relics (e.g., tools, artwork, architecture)

Classical Studies

Focused on ancient cultures and their contributions to modern

society.

Documentary Research

Involves analysis limited strictly to written and printed

documents.

Bibliographic Research

Consists of compiling and studying records of individuals,

societies, or cultural units.

Legal Historical Research

Concentrates on the evolution of laws, legal systems, and

judicial decisions through time.
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Steps in the Historical Research Process

1. Identifying and Defining the Problem

Selecting a historically significant issue and ensuring that

sufficient data sources are available to study it.

2. Data Collection

Gathering information from various sources, which may range
from ancient artifacts to official minutes or personal diaries. This

process includes both primary and secondary data.

3. Evaluation of Sources (Criticism)

This includes two steps:

o Verifying the authenticity of the source
o Assessing the credibility and relevance of the content

4. Data Interpretation

Interpreting the information in the context of a hypothesis or
theoretical framework. It involves correlating data and developing

generalized conclusions.

Limitations of Historical Research

1. Causal Ambiguity

Establishing clear cause-and-effect relationships is often

difficult due to the complex nature of historical events.
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Challenges to Objectivity

The interpretation of historical data may be influenced by the

researcher’s bias or limited availability of sources.

Need for Historical Insight

The researcher must possess a strong grasp of historical

contexts to analyze and interpret events accurately.

Reduced Emphasis in Modern Social Sciences

With the increasing reliance on empirical methods and data-
driven research, the role of historical inquiry in the social sciences

has somewhat declined.

Guidelines for Conducting Historical Research

1. Emphasis on Original Sources

Researchers should rely primarily on original or firsthand

documents and records whenever possible.

Objectivity is Essential

Personal views or biases must not influence the research

process or its outcomes.

Holistic Perspective

The interconnections between education and other societal

institutions and forces should be acknowledged and analyzed.
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4. Contextual Language Interpretation

Historical terms and phrases must be understood within the

context of their usage during the relevant time period.
5. Data Synthesis

Isolated facts should be combined and interpreted to generate

coherent and meaningful generalizations.
6. Prioritization of Information

Researchers must distinguish between key facts and irrelevant

details to maintain focus on significant aspects of the study.
Descriptive or Survey Research Method

The Survey Method involves collecting information through direct
observation or by systematically gathering data from individuals in a
population, especially when existing records or sources do not provide

sufficient insight into a particular issue.

This method is commonly used to investigate social issues, relying on
data gathered from either a small sample group or a broader population
segment. It focuses on understanding current conditions and identifying the

status of the subject being examined.
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Key Definitions

A.F. Well defines a social survey as "a method for collecting
measurable data about a community's social composition and
activities.”

S. Herman describes a survey as "a structured and scientific method
used to examine a defined social situation or issue within a

population.”

Objectives of a Social Survey

1. Firsthand Interaction

Enables researchers to engage directly with the subject or

phenomenon under study.

General Data Collection

Gathers a wide range of information to support various

research goals.

Foundation for Hypotheses

Helps in developing theories or hypotheses based on observed

patterns.

Causal Analysis

Aims to explore potential cause-and-effect relationships

within the social context.
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5. Public Perception

Assesses public opinions, attitudes, and preferences related to

the issue being studied.

Purposes of Descriptive Research

1. Support for Decision-Making

Provides essential data that aids administrators or

policymakers in making informed choices.

2. Planning and Improvement

Supplies information useful for designing and implementing

development programs or reforms.

3. Data Interpretation and Integration

Helps in analyzing, synthesizing, and drawing meaningful

insights from collected data.

4. Real-World Application

Conducted in natural environments, making the findings more

relevant and applicable.

5. Insight into Human Behavior

Offers a direct method to understand people's beliefs,

opinions, and suggestions for change.
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6. Tool Development

Aids in the creation and refinement of research instruments

like questionnaires, checklists, and interview guides.

Types of Descriptive Research Methods

Descriptive research encompasses various methods aimed at
understanding present conditions, behaviors, or events. It is commonly

categorized into the following types:

1. Survey Studies

These studies gather data from a large number of individuals through
tools such as questionnaires, interviews, or observation to understand

opinions, behaviors, or characteristics.

2. Inter-Relationship Studies

These focus on exploring relationships between two or more
variables, such as correlation studies or causal-comparative studies, to

examine how variables influence one another.

3. Developmental Studies

These studies analyze the changes or developments that occur over
time. This may include longitudinal studies or cross-sectional studies used to

assess growth, trends, or progressions in various fields.
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4. Content Analysis

This method evaluates textual, visual, or audio content systematically. It is

useful for:

e Curriculum analysis and revision.
o Designing standardized assessments.

o ldentifying stylistic variations in different forms of writing.
Characteristics of Survey Method
1. Focus on Contemporary Issues

Typically investigates pressing social issues such as

unemployment, poverty, or education challenges.
2. Data-Driven and Predictive

Involves structured data collection with the aim of identifying

potential patterns or relationships between variables.

3. Broad Scope

Applied to large or widely scattered populations, contrasting

with tightly controlled lab settings.
4. Versatile Data Collection Tools

Employs methods like interviews, questionnaires,

observation, attitude scales, and sometimes small-scale experiments.
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5. Foundation for Further Research

Survey findings often guide future investigations or policy-

making.

Steps in Planning a Survey Research

1. Identify the Research Problem

Define a specific and relevant issue to be studied.

2. Conduct a Pilot Study

A preliminary study to test feasibility and refine tools or

procedures.

3. Set Clear Objectives

Determine both general aims and specific questions the study

will address.

4. Assess Availability of Tools

Evaluate whether appropriate data collection tools exist or

need to be developed.

5. Define the Target Population

Clearly identify the group from which data will be collected

and draw a representative sample.
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6. Design Data Collection Process

Develop a plan for how and when data will be collected.

7. Collect Data

Implement the plan using selected tools and techniques.

8. Analyze the Data

Use statistical or qualitative methods to draw meaningful

conclusions.

9. Prepare the Final Report

Present findings in descriptive, comparative, or evaluative

forms, highlighting insights and implications.

Advantages of Survey Method

o Direct Engagement: Facilitates close interaction with respondents,
leading to richer data.

e Objectivity: Promotes impartiality through standardized procedures.

e Theory Testing: Enables validation or refinement of theoretical
frameworks.

e Hypothesis Development: Helps in constructing and evaluating
hypotheses.

e Empirical Basis: Relies on actual observations rather than
assumptions.

o Broad Applicability: Useful across various fields and disciplines.
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Limitations of Survey Method

1. Resource-Intensive

Surveys can be expensive and time-consuming, especially for

large-scale studies.

2. Limited Suitability for Large Populations

Managing vast or geographically scattered populations poses

logistical challenges.

3. Riskof Bias

Researcher or respondent bias can distort findings.

4. Inflexibility

Standardized tools may not accommodate evolving conditions

or new insights during the research.

5. Data Validation Challenges

Ensuring the reliability and accuracy of collected data is often
difficult.

6. Focus on Present Issues Only

Primarily addresses current conditions, with limited ability to

explore long-term or dynamic societal changes.
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7. Sampling Risks

Inaccurate or poorly designed sampling can lead to

misleading conclusions, especially in sample-based surveys.
Experimental Method in Research

The experimental method is a structured approach used to explore
relationships between variables-specifically, how changes in one (the
independent variable) influence another (the dependent variable). This
method allows researchers to control and manipulate certain conditions to

obtain accurate and reliable insights.

By creating a controlled environment, researchers can isolate and test
specific factors, establishing clearer cause-and-effect links rather than
dealing with complex and undefined variables. The experimental approach is
a cornerstone of scientific research, ensuring clarity, precision, and

reproducibility in outcomes.
Key Features of the Experimental Method
1. Single Variable Focus

The methodology centers around the manipulation of one

independent variable to observe its impact on the dependent variable.
2. High Control and Precision

Experiments are carried out under carefully controlled

conditions, minimizing the influence of external or unrelated factors.
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Causal Analysis

It is used to test hypotheses that explore causal relationships,

making it ideal for cause-and-effect studies.

Systematic and Logical

The process follows a logical sequence—formulating hypotheses,
manipulating variables, observing outcomes, and drawing

conclusions.

Bias Minimization

The controlled setting helps eliminate subjective bias,

enabling objective measurement of effects.

Use of Standardized Tools

Tools and procedures are consistent and validated, which

enhances the reliability and objectivity of results.

Careful Sampling

Participants are selected carefully to ensure that results are not

skewed by extraneous influences.

Theory Development

Findings from experiments can lead to the formulation of new

principles, theories, or general laws.
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9. Exploration of New Concepts

Researchers often use experiments to test innovative ideas or

methods in new or unexplored conditions.

10. Observational Basis

All experimental outcomes are grounded in observation,

which ensures empirical validation of the findings.

Essential Components of an Experiment

1. Control
The process of keeping all other variables constant while one is being
manipulated.
2. Manipulation
Deliberate alteration of the independent variable to assess its effects.
3. Observation
Careful monitoring and recording of the resulting changes in the

dependent variable.

Definitions by Scholars

e Jhoda: “It is a method of testing a hypothesis.”

e F. S. Chapin: “An experiment is an observation under controlled
conditions.”

e John W. Best: “Experimental research involves describing and
analyzing what occurs under carefully regulated circumstances.”

e Greenwood: “Experimentation is a way to test hypotheses by

examining causal relationships between variables.”
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o Festinger: “At the core of an experiment is the process of observing

the effects that manipulating an independent variable has on a

dependent one.”
Key Components of Experimental Research
1. Control

Control refers to the extent to which researchers manage or account

for extraneous variables in an experiment.
Purpose of Control:

e To isolate intervening variables that may affect the dependent
variable.

e To determine the impact of these variables both qualitatively and
quantitatively.

e To differentiate the influence of intervening variables from

independent variables.
Degree of Control:

e In social science research, achieving a high level of control—like in

lab experiments—is often challenging.
Control Techniques:

e Random Assignment: Each subject has an equal chance of being
assigned to any group, ensuring unbiased distribution.
e Matching with Random Assignment: Subjects are paired based on

similar extraneous variables, which may include:
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o Subject-to-subject matching

o Matching based on means and standard deviations
o Ranking based on specific matching variables
e Homogeneous Selection with Random Assignment: Groups are
created to be as similar as possible on variables such as socio-
economic status or gender.
e Analysis of Covariance (ANCOVA): This technique controls
internal group variation using co-variables.
e Using Subjects as Their Own Controls: Subjects undergo both
experimental conditions, though this can be impractical in certain

contexts.

2. Manipulation

Manipulation involves the deliberate variation of an independent
variable to observe its effect. This may include aspects such as personality

traits, attitudes, teaching strategies, or motivation types.

3. Observation

Observation entails assessing the impact of manipulating the
independent variable on the dependent variable, especially when direct

measurement is not feasible.
4. Replication

Replication involves repeating sub-experiments within the broader
experimental framework to verify consistency, especially when full control

over variables isn’t possible.
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Key Features of Experimental Research

o Relies on the principle of a single-variable change.

o Suited for studies where key variables can be effectively controlled.

o Less exact than laboratory-based scientific methods.

e Control and experimental groups may not always be perfectly

equivalent.
Validity in Experimental Research
Internal Validity

Ensures that the outcomes are a result of the independent variable,

not other influences. Factors to be controlled include:

o External events during the experiment

o Participant development over time

e Testing effects from repeated assessments
e Instrument calibration errors

e Regression to the mean

o Selection bias

o Attrition rates

¢ Interactions between selection and other variables

External Validity
Focuses on generalizability of the results. Factors affecting it include:

e Sampling bias
e Sensitization from pre-tests

o Limitations due to experimental procedures
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e Prior exposure to other treatments

Types of Experimental Designs
A. Pre-Experimental Designs

1. One Group Pre-test—Post-test Design:

o Tl>X—>T2

o Lacksa control group; cannot rule out external influences.
2. Two Group Static Design:

o Experimental (X — T2)

o Control (— T2)

o No pre-test or randomization; post-test comparison only.
B. True Experimental Designs

3. Randomized Post-Test Only Design:
o Groups are randomly assigned; post-test is administered
without pre-test.
4. Matched Subjects Post-Test Only Design:
o Subjects are matched before random assignment; effective for
small samples.
5. Randomized Pre-test Post-test Design:
o Includes both pre- and post-tests; controls many extraneous
factors.
6. Solomon Three-Group Design:
o Includes one experimental and two control groups; helps test

the effect of pre-testing.
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7. Solomon Four-Group Design:

o Adds another control group; highly robust but complex and

resource-intensive.

C. Factorial Design

8. 2x2 Factorial Design:
o Evaluates the individual and interactive effects of two or more

variables simultaneously.

Steps in Conducting Experimental Research

1. Problem Identification and Definition:
o Define the research problem and variables operationally.
2. Review of Related Literature:
o Examine previous studies and determine a suitable design.
3. Hypothesis Formulation:
o Develop hypotheses that can be tested experimentally.
4. Designing the Experiment:
o Focus on control, randomization, replication, test
development, and pilot testing.
5. Population Definition:
o Clearly specify the population and sample selection methods.
6. Study Execution:
o Implement the experiment according to the planned design
and maintain records.
7. Data Collection:
o Use reliable methods to gather outcome data.

8. Data Analysis and Interpretation:
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o Apply appropriate statistical techniques to interpret results

meaningfully.
9. Drawing Conclusions:
o Ensure conclusions are applicable only to the studied
population and conditions.

10. Reporting Results:

o Present findings in detailed, transparent, and replicable formats.
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Chapter VIII
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Chapter VIII

Understanding a Research Proposal

Before commencing any research project, scholars—whether novices
or seasoned researchers—must prepare a research proposal. This document
outlines the essential components and direction of the intended study. For
beginners, drafting a proposal can be challenging due to unfamiliarity with
its required elements. Even experienced researchers are expected to submit a
detailed proposal, especially when applying for funding from recognized
research institutions such as UGC, NCERT, AICTE, or ICSSR in India.

Although each funding agency may have specific formatting
guidelines, the core components of a well-structured research proposal

remain largely consistent.
1. Title of the Research Proposal

The title is the first and one of the most critical components of any

research proposal. A well-crafted title should:

Clearly reflect the focus of the study.

Identify the key variables involved.

Indicate the relationship between those variables.

Specify the population to which the study findings may apply.
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For Experimental Studies:

The title should clearly denote the independent and dependent
variables and indicate how the independent variable influences the

dependent variable.

Example:

“Effect of Lecture Method and Textbook Method on Academic Achievement

in Economics Among Class IX Students”

Here:

e Independent Variables: Lecture Method, Textbook Method
o Dependent Variable: Academic Achievement

e Target Population: Class IX students

For Non-Experimental Studies:

In non-experimental research, where variables are not manipulated,
the title should show the association between a variate and a criterion

variable.

Example:

“Relationship Between Socio-Economic Status and Academic Achievement

in a Foreign Language Among Class X Students”
Here:

o Variate: Socio-Economic Status

e Criterion Variable: Academic Achievement
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Target Population: Class X students

2. Considerations for Crafting a Good Title

A strong research title should:

Be concise yet comprehensive (ideally within 15-20 words).

Avoid excessive detail—not all variables or population descriptors
need to be included in full.

Clearly indicate the scope and population for which the study

findings are applicable (known as the target population).

Examples of Well-Formulated Research Titles

Here are several examples of appropriate and effective research proposal

titles:

=

“A Comparison of Expository and Discovery Methods in Teaching
Algebra to Tenth Grade Students in a Recognized Secondary
School.”

“The Effect of Grading Practices on Mathematics Achievement.”
“The Relationship Between Spelling Proficiency, Academic
Achievement, and Personality Traits.”

“A Comparative Study of Teacher Performance Evaluation by
Principals and Fellow Teachers.”

“Impact of Two Seating Arrangements on Foreign Language

2

Achievement Among Class VI Students.
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Defining the Research Problem

The research problem represents the second major component of a
research proposal. It holds significant importance due to its central role in
shaping the study. A well-structured research problem clearly defines and
narrows the focus of the investigation. It should ideally start with a broad
introduction to the topic and gradually lead to a precise formulation of the

core issue being examined.
Structure and Development
A strong research problem section typically includes the following elements:

e General Background: Begin by providing a broad overview of the
topic area, highlighting the general issues or concerns that justify the
need for investigation.

o Literature Review: Follow the background with a concise review of
previous research studies relevant to the topic. This helps establish a
research gap.

o ldentification of Variables: Clarify the main variables involved in
the study. Discuss the chosen variables and briefly mention other
related variables not included in the study, explaining the rationale
for their exclusion.

o Justification for Variable Selection: Explain the criteria used for

choosing the variables, linking them with the research goals.

This section should be written in clear, simple language and be
concise enough to maintain the reader’s attention while ensuring

thoroughness.

133|Page Methods and Tools in Research



ISBN Number: 978-81-988914-3-3
Significance of the Research Problem

A well-formulated research problem should address a current and
relevant issue. The following criteria help determine the significance and

relevance of a research problem:

1. Timeliness and Relevance: The research must align with the current
priority areas. Since focus areas evolve over time, the topic should
reflect pressing concerns or gaps in the existing knowledge.

2. Practical Value: The study should aim to address real-world
issues—whether social, behavioral, educational, institutional, or
related to library science—and contribute to problem-solving.

3. Representative Population: Avoid choosing topics that concern a
very limited or niche population, as the results will lack broader
applicability or validity.

4. Connection to a Larger Group: The target population should be
part of a broader, widely studied population to allow generalization

of findings.

When applying for research funding, researchers must ensure their
proposed problem aligns with the priority areas of the funding agency.
Agencies typically support projects that are consistent with their goals and

objectives.

Statement of the Problem

This is the final component in presenting the research problem. It

should clearly articulate:
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e For non-experimental research: The variate and criterion

variables.

e For experimental research: The independent and dependent
variables.

e The nature of the relationship being examined.

e The target population involved.

A good problem statement is one that can be empirically tested. If
the relationships between variables cannot be measured in observable or

quantitative terms, then the problem lacks research value.

Moreover, a valid research problem should not seek to answer
questions based on value judgments (e.g., what is better, right, or wrong), as
such queries lie outside the scope of empirical research and should be

excluded from the proposal.

Statement of Hypothesis

The third key section of a research proposal is the formulation of the
hypothesis. Unlike the research problem, hypotheses are expressed in a
positive, declarative form rather than as questions. They indicate the
expected outcomes or relationships if certain conditions or assumptions hold
true. Before crafting a hypothesis, the researcher should conduct a thorough
review of relevant literature to ground their expectations in existing

knowledge.

Every term used in the hypothesis must be precisely defined to avoid
ambiguity. The hypothesis should be clear, specific, and empirically
testable. Because it can be challenging to predict the exact magnitude of

effects or differences in advance, researchers often prefer to state a null
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hypothesis which posits no difference or relationship between variables. For

example, in statistical terms, the null hypothesis can be written as
Ho:Xa—Xb=0, meaning no significant difference exists between groups a and
b.

Example:

Suppose a researcher notices that Teacher X has a closer relationship
with students compared to Teacher Y. Teacher X discusses students’
personal problems, while Teacher Y maintains only a formal classroom

rapport. The research problem might be framed as:

“What is the effect of discussing students’ personal issues on the

teacher-student relationship? ”
This can be translated into a substantive hypothesis:

“Teachers who discuss students’ personal problems will have better

teacher-student relationships compared to those who do not.”
The corresponding null hypothesis would be:

“There will be no difference in teacher-student relationships between

teachers who discuss students’ personal problems and those who do not.”
Guidelines for Formulating Hypotheses:

1. Hypotheses must be clearly articulated in operational terms.
2. They should be precise and testable.
3. The research problems should relate directly to prior research

findings or established theoretical frameworks.
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Methodology

The fourth section of a research proposal details the procedures or
methodology. It outlines the plan for conducting the study and collecting

data. The methodology includes the following components:
1. Target Population

Also known as the universe, the target population must be clearly
described with defining characteristics. This ensures clarity on which group

the sample will represent and to whom the results can be generalized.

2. Sampling Plan

The proposal must specify the sampling method. Without a well-
defined sample that accurately reflects the population, results may be

misleading. The sampling plan should include:

e How an up-to-date and accurate list of population units will be
obtained or constructed.

e The method for selecting the sample (e.g.,, random sampling,
stratified sampling).

e The size of the sample.

3. Research Design

This section describes how the study will be structured to collect
valid and reliable data while minimizing errors or bias. There is no one-size-
fits-all design; it varies depending on the nature of the research. The design

should align with each hypothesis and include:
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o Explanation of how confounding variables will be controlled.

e Details on maintaining the validity of the study.
o Statistical framework for data analysis.

e The kinds of inferences that will be drawn from the data.
4. Stimulus Materials

If the study involves specific materials or interventions (e.g., instructional

texts), these must be described in detail, including:

o Title, author/editor, publisher, and year of publication.
e Intended audience or population.

o Duration of use and associated costs.

5. Response Measures

Clarify the types of data to be collected, including the instruments

and procedures, with full details such as:

o Name, author/editor, and publisher of tests or questionnaires.
e Target population for the instruments.

e Forms and objectives of the test.

o Description of scoring and traits measured.

o Validity and reliability information.

o Normative data and internal consistency.

e Time required for administration and costs.
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6. Data Collection Methods

Outline the procedures for gathering and recording data, emphasizing
accuracy and consistency. If detailed schedules or instruments are extensive,

these can be attached as appendices with references in the main text.

7. Data Analysis

Describe how the collected data will be processed and analyzed,
specifying the statistical techniques and how each hypothesis will be tested.

Mention if complex designs or unusual statistical methods will be used.

Additional Information for Funding Proposals

When submitting a proposal for financial support, include a logistics section

covering:

e Time schedule for completion.

e Personnel involved in the research.

o Facilities, equipment, and supplies needed.
e Travel and publication costs.

o Budget forms and detailed cost estimates.

Researchers should identify the funding agencies (e.g., UGC, ICSSR,
NCERT) and follow their specific proposal formats and guidelines to

enhance the chances of approval.

Research Report

A research report is a comprehensive documentation that outlines

the entire research journey—from identifying and defining the research
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problem, developing hypotheses, collecting and analyzing data, to drawing

conclusions and recommending areas for future study.

Key Components of a Research Report

1. Introduction to the Research Problem

O

O

O

O

O

Clearly state the research problem.

Explain the significance and relevance of the problem.
Discuss how the problem connects to existing theories and
prior studies.

Outline the objectives of the research.

Present the hypotheses that the study aims to test.

2. Description of Research Methodology

O

O

o

O

Detail the selection process for participants.

Specify the number of participants involved.

Explain how participants were allocated to different groups.
Describe the interventions or treatments applied.

Provide information on the timing and duration of the study
procedures.

Discuss the methods used to assess the reliability of
measurement tools.

Explain how the validity of the instruments was ensured.

3. Presentation of Results

O

Indicate which statistical methods were employed to test the
hypotheses.

Report the findings derived from these analyses.

Highlight any additional or secondary results uncovered

during the research.
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4. Discussion of Findings
o Interpret why the results appeared as they did.
o Elaborate on the implications and significance of the findings.
o Compare and contrast these results with previous research on

the topic.

Essential Characteristics of a Quality Research Report

e Clarity: The report should be easy to understand and free of
ambiguity.

e Conciseness: Only the necessary information should be included,
avoiding unnecessary elaboration.

e Truthfulness: The data and interpretations must be accurate and
honest.

e Objectivity: The report should avoid figurative language, emotional
prose, or anecdotes.

e Focus: Avoid lengthy tangents or unrelated discussions.

e Detail: Include only relevant details essential to understanding the
research.

e Integrity: Present findings without distortion or bias.

e Seriousness: The report should reflect a professional and earnest

approach to research, not casual or trivial treatment.

Reasons for Writing a Research Report

Researchers should prepare a research report for several important reasons:
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1. Logical Completion: Writing the report is the natural final step to

conclude the research process.

2. Professional Advancement: It enhances the researcher’s curriculum
vitae, which can support career growth, including job opportunities
and promotions.

3. Manageable Task: Contrary to common belief, composing a
research report is a straightforward process when approached

methodically.

Methods of Sharing Research Findings

Researchers have multiple avenues to communicate their results effectively:

1. Research Monograph:

The researcher may publish a comprehensive monograph
detailing the research findings, often through reputable publishers or
research journals. The choice depends on the quality of the research

and the researcher’s standing in the field.

2. Research Journal Article:

Publishing in a well-regarded journal is a common approach.
However, the manuscript must meet the journal’s standards and
usually undergo peer review by experts familiar with the research

topic.

3. Conference Presentations:

Academic associations and societies often organize annual

meetings or congresses where researchers can present papers. These
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events allow for direct discussion with peers and may lead to

publication of the papers in the organization's proceedings.
Structure of a Research Report
A typical research report is organized into several key sections:
1. Preliminary Section

o Title Page

e Preface

o Table of Contents
e Listof Tables

o List of Figures, Maps, and lllustrations
2. Introduction

o Explanation of the problem’s significance

e Review of relevant literature

o Statement of hypotheses or research questions
o Delimitations and scope of the study

e Assumptions made during research

o Definitions of important terms used
3. Methodology

e Description of how the study was carried out

o Information about the population and sample selection

e Number of participants and their demographic details (e.g., gender,
age)

o Characteristics that make the sample representative
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e Group assignment procedures

e Instructions provided to participants

o Controls for extraneous variables

o Treatment or manipulation of variables

o Measurement details: what, when, and how subjects were assessed
o Data collection tools and their formats

o Reliability and validity of instruments

o Details of any instruments developed by the researcher

4. Results

o Statistical techniques used for hypothesis testing

o Probability levels for hypothesis tests and statistics

o Degrees of freedom related to the tests

o Strength of relationships between variables

e Means, standard deviations, and other descriptive statistics

o Principal findings of the study

5. Discussion

e Recap of the original objectives

o How well the objectives were achieved

o Interpretation of the findings

o Implications for theory, practice, and future research
e Contribution to existing knowledge

o Strengths and limitations of the study

144 |Page Methods and Tools in Research



ISBN Number: 978-81-988914-3-3

References

145|Page Methods and Tools in Research



ISBN Number: 978-81-988914-3-3

References

1.

10.

11.

12.

13.

Ackoff, R. L. (1961). The Design of Social Research. University of
Chicago Press, Chicago.

Best, J. W., & Kahn, J. V. (1986). Research in Education (5th ed.).
Prentice-Hall of India Pvt Ltd, New Delhi.

Bhattacharya, S. (1972). Psychometrics & Behavioural Research.
Sterling Publishers Pvt. Ltd., New Delhi.

Cochran, W. G. (1963). Sampling Techniques. John Wiley & Sons,
New York.

Denzin, N. K. (1986). The Research Act. Aldine, Chicago.

Goode, W. J., & Hatt, P. K. (1968). Methods in Social Research.
McGraw-Hill, New York.

Guilford, J. P. (1964). Psychometric Methods. McGraw-Hill, New
York.

Kerlinger, F. N. (1973). Foundations of Behavioral Research (2nd
ed.). Holt, Rinehart and Winston, New Y ork.

Kothari, C. R. (1984). Quantitative Techniques (2nd ed.). Holt,
Rinehart and Winston, New Y ork.

Levin, R. . (1979). Statistics for Management. Prentice-Hall of India
Pvt. Ltd., New Delhi.

Miller, D. C. (1977). Handbook of Research Design & Social
Measurement (3rd ed.). David McKay Company, New Delhi.
Sadhu, A. N., & Amarjit. (1990). Research Methodology in Social
Sciences. Himalayan Publishing House, Bombay.

Sharma, B. A. V., et al. (1998). Research Methods in Social Sciences.
Sterling Publishers Pvt. Ltd., New Delhi.

146 |Page Methods and Tools in Research



ISBN Number: 978-81-988914-3-3
14. Siegel, S. (1970). Nonparametric Statistics for the Behavioural

Sciences. McGraw-Hill Publishing Co., New York.
15. Yamane, T. (1973). Statistics: An Introductory Analysis. Harper and

Row, New York.

147 |Page Methods and Tools in Research



Sales Performance

Nuda Jenet rian teven Robert Anna
Bri, Steve: L Sa

Wlarget —sales

4

Sales Performance

250000

200000

150000

100000

50000

Nuda
Jenet Steven Robert Anna

Brian
Satid
“Target M sales

About Author

Dr. M. Babima

Assistant Professor,

Department of Management Studies,
St.  Xavier's
Chunkankadai - 629003.
Email: babima@sxcce.edu.in

Dr. M. Manogaran

Director of Physical Education,
PPG College of Arts and Science,
Saravanampatti,

Coimbatore,

Email : manoppgit@gmail.com

Dr. J. Suresh,

Director of Physical Education.
KG College of Arts and Science,
Saravanampatti,

Coimbatore,

Email : jsureshpd@gmail.com

Mrs. M. Adlin
Assistant Professor,
Department of Management Studies,

St. Xavier's Catholic College of

Chunkankadai - 629003
Email: adlin@sxcce.edu.in

Catholic College of

Engineering,

Engineering,

ISBN 976-81-988914-3-3

Dr.BGR

Publications

97788198"891

433



	Variables and Their Classification
	Types of Variables
	1. Continuous Variables
	2. Discrete Variables
	3. Dependent Variable (Criterion Variable)
	4. Independent Variable (Experimental Variable)
	5. Controlled Variable
	6. Confounding Variable
	7. Intervening Variable
	8. Extraneous Variable
	9. Organismic Variable

	Formulation of Hypothesis
	Interpretation of the Term ‘Hypothesis’
	Definitions of Hypothesis
	Nature of Hypothesis
	Key Characteristics of a Hypothesis

	Functions of a Hypothesis
	Major Functions

	Significance of a Hypothesis in Research
	Key Reasons for the Importance of a Hypothesis
	Different Forms of Hypotheses
	1. Interrogative or Question Form
	2. Declarative or Statement Form
	3. Directional Hypothesis
	4. Non-Directional or Null Hypothesis

	Formulating a Testable Hypothesis
	Significance of Formulating a Clear Hypothesis
	Types of Hypotheses in Research
	Essential Qualities of a Testable Hypothesis
	Fundamental Basis of Hypothesis Formulation
	1. Operational Level
	2. Conceptual Level

	Linking the Two Levels
	Challenges in Formulating a Valid Hypothesis
	Chapter V
	Sampling in Research
	1. Census Method (Parametric Method)
	2. Sampling Method (Non-Parametric Method)

	Understanding Population in Research
	Definition of Population

	Target Population
	Sampling: Meaning and Purpose
	Sample and Population Measures
	Role of Sampling in Research
	Importance of Randomization

	Definition by Frank Yates
	Assumptions Underlying Sampling
	1. Uniformity Amidst Diversity
	2. Representative Nature of Samples
	3. Emphasis on Relative Accuracy

	Definitions of Sampling
	Concepts Related to Sampling
	Need for Sampling
	Advantages of Sampling
	Limitations of Sampling
	Qualities of an Ideal Sample
	Key Characteristics of an Ideal Sample
	1. Representativeness
	2. Sub-Aggregate of the Population
	3. Freedom from Bias
	4. Objectivity in Selection
	5. Accuracy of Estimates
	6. Comprehensiveness
	7. Practical Applicability

	Types of Sampling Designs
	A. Probability Sampling
	B. Non-Probability Sampling

	Key Differences Between Probability and Non-Probability Sampling
	Probability Sampling Explained
	Types of Probability Sampling
	1. Simple Random Sampling


	Advantages of Randomization
	Limitations of Randomization
	Systematic Sampling
	Procedure:
	Advantages of Systematic Sampling:
	Disadvantages of Systematic Sampling:

	Stratified Sampling
	Types of Stratified Sampling:
	Advantages of Stratified Sampling:
	Limitations of Stratified Sampling:

	4. Multiple or Double Sampling (Repeated Sampling)
	Advantages:
	Limitations:

	5. Multistage Sampling
	Advantages:
	Limitations:

	6. Cluster Sampling
	Advantages:
	Limitations:

	Non-Probability Sampling Methods
	1. Incidental or Accidental Sampling
	Advantages:
	Limitations:
	2. Judgment Sampling
	Advantages: (1)
	Limitations: (1)

	3. Purposive Sampling
	Advantages:
	Disadvantages:

	4. Quota Sampling
	Advantages:
	Disadvantages:

	5. Snowball Sampling
	Example:
	Advantages:
	Disadvantages:

	6. Expert or Purposive Choice Sampling
	Key Characteristics:
	Difference from Stratified Random Sampling:

	Chapter VI
	Tools of Data Collection
	Common Data Collection Tools:

	1. Questionnaire
	Definitions:
	Key Features of a Well-Designed Questionnaire:
	Advantages of Using Questionnaires:
	Limitations of Questionnaire Method:

	Interviews
	The Interview as a Data Collection Tool
	Definitions and Perspectives:
	Nature and Significance of the Interview:

	Comparison Between Interview and Questionnaire Methods
	Key Characteristics of the Interview Method
	Advantages of the Interview Method
	Limitations of the Interview Method
	Schedule: A Structured Interview Tool
	Definition:
	Purpose:
	Key Features:

	Key Characteristics of a Schedule
	Guidelines for Designing an Effective Schedule
	Advantages of Using a Schedule
	Observation Methods
	Observation Technique in Research
	Definition and Expert Views
	Core Concept
	Why Observation Stands Out
	Significance in Research

	Observation Schedule: Key Features and Evaluation
	Key Characteristics of an Observation Schedule
	Benefits of Using Observation Schedule
	Limitations of Observation Schedule

	Rating Scale: Definition and Overview
	Definitions
	Purpose and Application

	Advantages of Using Rating Scales
	Limitations of Rating Scales
	Activities Involved in Data Collection
	1. Gaining Access to Data
	2. Ensuring Quality Standards in Data Collection
	a. Validity of Data
	b. Attention to Measurement Errors
	c. Appropriate Sampling
	d. Accurate Recording of Data

	3. Common Methods of Recording Data

	Data Organization and Management
	Primary and Secondary Data Collection
	Primary Data:
	Secondary Data:

	General Guidelines for Data Collection
	Data Analysis
	Objectives of Data Analysis
	Key Functions of Data Analysis

	Statistical Calculations in Research
	1. Descriptive Statistics
	(a) Measures of Central Tendency
	(b) Measures of Variability
	(c) Measures of Relative Position
	(d) Measures of Relationship

	2. Inferential Statistics
	(a) Significance Testing of Mean Differences
	(b) Analysis of Variance (ANOVA)
	(c) Analysis of Covariance (ANCOVA)
	(d) Correlation Significance Tests
	(e) Chi-Square Test
	(f) Regression Analysis

	Interpretation of Data
	Objectives of Data Interpretation
	Key Considerations in Data Interpretation
	1. Consideration of Unexamined Variables
	2. Awareness of Sampling Limitations
	3. Avoiding Overinterpretation
	4. Maintaining Objectivity Despite Unfavorable Results

	Chapter VII
	Historical Research Approach
	Understanding Historical Research
	Scope
	Significance of the Historical Method
	Purpose of Historical Research
	Sources of Historical Research
	1. Primary Sources
	2. Secondary Sources

	Key Features of the Historical Method
	Approaches in Historical Research
	Types of Historical Research
	Steps in the Historical Research Process
	Limitations of Historical Research
	Guidelines for Conducting Historical Research
	Descriptive or Survey Research Method
	Key Definitions
	Objectives of a Social Survey
	Purposes of Descriptive Research
	Types of Descriptive Research Methods
	1. Survey Studies
	2. Inter-Relationship Studies
	3. Developmental Studies
	4. Content Analysis

	Characteristics of Survey Method
	Steps in Planning a Survey Research
	Advantages of Survey Method
	Limitations of Survey Method
	Experimental Method in Research
	Key Features of the Experimental Method
	Essential Components of an Experiment
	Definitions by Scholars
	Key Components of Experimental Research
	1. Control
	2. Manipulation
	3. Observation
	4. Replication

	Key Features of Experimental Research
	Validity in Experimental Research
	Internal Validity
	External Validity

	Types of Experimental Designs
	A. Pre-Experimental Designs
	B. True Experimental Designs
	C. Factorial Design

	Steps in Conducting Experimental Research

	Chapter VIII
	Chapter VIII (1)
	Understanding a Research Proposal
	1. Title of the Research Proposal
	For Experimental Studies:
	For Non-Experimental Studies:

	2. Considerations for Crafting a Good Title
	Examples of Well-Formulated Research Titles
	Defining the Research Problem
	Structure and Development

	Significance of the Research Problem
	Statement of the Problem
	Statement of Hypothesis
	Example:
	Guidelines for Formulating Hypotheses:

	Methodology
	1. Target Population
	2. Sampling Plan
	3. Research Design
	4. Stimulus Materials
	5. Response Measures
	6. Data Collection Methods
	7. Data Analysis

	Additional Information for Funding Proposals
	Research Report
	Key Components of a Research Report
	Essential Characteristics of a Quality Research Report

	Reasons for Writing a Research Report
	Methods of Sharing Research Findings
	Structure of a Research Report
	1. Preliminary Section
	2. Introduction
	3. Methodology
	4. Results
	5. Discussion
	References
	References (1)


