IV Sem B.Com- APSEC-RESEARCH METHEDOLOGY

MODULE 1: FUNDAMENTALS OF RESEARCH

Introduction, Meaning, Definition, characteristics and objectives of research,
Types of research, Research approaches (Induction and deduction) Ethical
Issues in Research, Plagiarism and its types, Steps in Research Process,
Problem formulation - Criteria of good research problem, Sources of problems,
Selection and definition of research objectives.

MEANING OF RESEARCH

The term "research" is derived from two components: "re," meaning again or anew, and
"search," which means to examine carefully, investigate, or probe. Together, research
refers to a careful, systematic, and methodical investigation undertaken to discover
facts, establish principles, or generate new knowledge in a particular field. It is
essentially a scientific pursuit of truth, involving the collection, analysis, and
interpretation of information related to a specific topic.

DEFINITIONS OF RESEARCH

According to C.R. Kothari, "Research is a systematic, logical, and methodical study
undertaken to increase knowledge and understand phenomena for solving specific
problems".

According to Redman and Mory, "Research is a systematized effort to gain new
knowledge"

Characteristics of Research

1. Systematic Process

Research is conducted in a planned and orderly manner. Each step, from problem
identification to conclusion, is carefully followed to avoid confusion and errors.

2. Scientific and Logical

Research follows scientific methods and logical reasoning. Conclusions are drawn
based on proper analysis and not on assumptions.

3. Objective and Unbiased

A researcher should not be influenced by personal opinions or emotions. The findings
must be based only on facts and evidence.

4. Based on Empirical Evidence

Research depends on real and observable data collected through surveys, experiments,
and observations. This ensures that the results are reliable and trustworthy.

5. Controlled

In research, relevant factors are controlled to prevent outside influence on results. This
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helps in maintaining accuracy and consistency.

6. Accurate and Precise

Data must be collected and recorded carefully to avoid mistakes. Proper tools and
techniques are used to ensure correct results.

7. Verifiable

Research results can be tested and checked by other researchers. If similar results are
obtained, the study is considered reliable.

8. Analytical

Collected data is carefully examined and interpreted. Statistical and logical methods are
used to find meaningful conclusions.

9. Generalizable

Findings of research can be applied to a larger population. This makes the results
more useful in practical situations.

10. Continuous Process

Research is an ongoing activity that never stops. One study leads to new questions
and further investigations.

Objectives of Research

1. To Discover New Facts

Research helps in finding new information and unknown truths. It contributes to the
development of knowledge in various fields.

2. To Verify Existing Knowledge

It checks whether existing theories and facts are correct. This helps in improving and
updating old knowledge.

3. To Understand Problems

Research helps in identifying the causes and nature of problems. It provides a clear
understanding of complex situations.

4. To Find Solutions

Research suggests practical and effective solutions to problems. These solutions help
in improving social, economic, and business conditions.

5. To Develop New Theories and Models

Research helps in creating new concepts and frameworks. These theories guide future
studies and practices.
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6. To Improve Decision Making

Managers and policymakers use research findings to make better decisions. It
reduces risks and uncertainty.

7. To Predict Future Trends

Research helps in forecasting future changes in markets, society, and economy. This
helps organizations to prepare in advance.

8. To Increase Efficiency

Research helps in finding better methods and techniques. It improves productivity and
reduces waste of resources.

9. To Support Planning and Policy Making

Governments and institutions use research for making policies and plans. It ensures that
decisions are based on reliable data.

10. To Expand Knowledge

The main objective of research is to increase human knowledge. It supports education,
innovation, and development.

TYPES OF RESEARCH

1. Applied vs. Fundamental (Basic) Research

Applied Research: Also known as action research, applied research focuses on solving
immediate, practical problems in society, business, or industry. Its primary aim is to
provide actionable solutions to real-world issues. Applied research is oriented toward
specific outcomes and problem-solving.

For example- Improve agricultural crop production

Fundamental Research: Also called basic or pure research, this type seeks to expand
general knowledge without immediate practical application. It is concerned with
developing theories, discovering natural phenomena, or understanding human
behaviour. Fundamental research provides the foundation for future applied research.

For example- How did universe begin?

2. Descriptive vs. Analytical Research

Descriptive Research: The goal of descriptive research is to systematically describe
characteristics, patterns, or behaviors of individuals, groups, or situations. It involves
collecting accurate data to present the current state of affairs. Methods such as surveys,
questionnaires, observation, and case studies are commonly employed.
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Example: A survey reporting the level of job satisfaction among employees in an
organization based on age, gender, experience, and department.

Analytical Research: Analytical research goes beyond mere description by examining
relationships, causes, and correlations between variables. It often involves testing
hypotheses or interpreting existing data to understand underlying patterns. For instance,
analyzing how marketing strategies affect customer loyalty or how employee training
impacts productivity is part of analytical research.

Example: A study examining the impact of training programs on employee performance
by analyzing productivity levels before and after training using statistical tests.

3. Quantitative vs. Qualitative Research

Quantitative Research: This research is based on numerical data and statistical
methods. It measures quantities, frequencies, or amounts and helps identify patterns,
relationships, or trends. Quantitative research is widely used in business, economics,
and finance to make data-driven decisions.

Example: A study measuring the impact of training on employee productivity using
performance scores before and after training.

Qualitative Research: Qualitative research explores non-numerical aspects such as
motivations, opinions, attitudes, or behaviours. It aims to understand the "why" behind
human actions using methods like in-depth interviews, focus groups, projective tests,
and participant observation.

Examples: An in-depth interview study exploring employees' perceptions of work-life
balance in IT companies.

4. Conceptual vs. Empirical Research

Conceptual Research: Conceptual research deals with abstract ideas, concepts, or
theories. It is largely theoretical and is used to develop new concepts or reinterpret
existing ones.

Examples: A study developing a conceptual framework for digital entrepreneurship,
explaining the relationships between innovation, technology adoption, and business
performance based on existing theories.

Empirical Research: Empirical research relies on observation, experience, and
experimentation. It involves collecting first hand data to test hypotheses or validate
theories. Controlled experiments, field studies, and surveys are common methods.

Examples: A survey-based study collecting primary data to examine the impact of
online learning on students' academic performance using test scores and
questionnaires

5. Diagnostic Research: Also referred to as clinical research, diagnostic research
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identifies the causes of problems, determines their frequency, and suggests possible
solutions. It is common in healthcare, business problem-solving, and social studies.

Examples: A study identifying the causes of declining sales in a retail company by
diagnosing factors such as pricing, competition, customer service, and promotion
effectiveness.

6. Exploratory Research: Exploratory research is used when the researcher has little
or no prior knowledge about a problem. Its purpose is to gain familiarity, generate or
explore new ideas, and refine the problem definition.

7. Historical Research: Historical research involves analysing past events, documents,
records, and other sources to understand trends, origins, and the evolution of
phenomena. It helps explain current situations and anticipate future developments.

Examples: A study examining the evolution of the Indian banking system from

nationalization to digital banking using archival records and policy documents.

8. Comparative Research: Comparative research examines similarities and
differences between entities, practices, trends, or policies. Ex: A study comparing the job
satisfaction levels of employees in public sector and private sector organizations.

RESEARCH APPROACHES

Research approaches refer to the overall strategies and procedures that guide how a
study is conducted, moving from general assumptions about knowledge to specific
techniques for collecting and analysing data. These approaches shape the way a
researcher understands a problem and determines the methods used to investigate it.

INDUCTIVE AND DEDUCTIVE RESEARCH APPROACHES

Inductive Research: Inductive research is an approach in which researchers begin
with specific observations or empirical data and move toward broader generalizations,
patterns, or theories. In other words, it is starts with data collection and ends with
theory. The primary aim of inductive research is to build theory that is grounded in real-
world data.

Process of Inductive Research
The inductive research process typically follows these stages:

1. Data Collection: Research begins with the systematic collection of data from real-
world sources. Common methods include interviews, focus group discussions, and
direct observations. The data collected is often qualitative in nature and rich in detail.

2. Data Analysis: Once data is gathered, it is carefully examined to identify recurring
ideas, similarities, or trends. Researchers use qualitative techniques such as coding,
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categorization, and thematic analysis to organize and interpret the data.

3. Identification of Patterns and Themes: Through analysis, recurring patterns or
themes begin to emerge.

4. Theory Development: Based on the identified themes, the researcher develops
explanations or conceptual frameworks that account for the observed patterns.

Deductive Research: Deductive research follows a logical approach that begins with
an existing theory, concept, or general principle and moves toward specific observations
or tests. In other words, starts with a theory and test it using data. Researchers
formulate hypotheses derived from established theories and then collect data to
determine whether the hypotheses are supported or rejected.

Process of Deductive Research
The deductive research process generally includes the following steps:

1. Formulation of Research Questions or Hypotheses: The researcher begins by
identifying a research problem and developing hypotheses based on existing theories or
prior research findings. These hypotheses clearly state the expected relationships
between variables.

2. Data Collection: Data is collected using standardized and systematic methods such
as surveys, experiments, structured observations, or secondary data analysis. The aim is
to ensure objectivity and consistency.

4. Data Analysis: Collected data is analysed using statistical techniques to test the
hypotheses. The analysis determines whether the observed data supports or
contradicts the proposed hypotheses.

5. Testing/Interpretation of Results: The final step involves interpreting the results in
relation to the original theory. The researcher concludes whether the theory is
supported, partially supported, or rejected and discusses the implications of the findings.
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Difference between Inductive and Deductive Research

Inductive Research Deductive Research
1) | Initial stage of any research Based on the results of inductive research
2) | Starts with specific information | Starts with an existing Theory
3) | generation of new theory - testing an existing theory
4) | bottom-up top-down
5) | specific to general SamagraCS.qogeneral to specific
6) | qualitative research quantitative research
7) | Less role of Literature review major role of Literature review
8) | Concrete to abstract Abstract to concrete

MEANING OF PLAGIARISM

Plagiarism is the unethical practice of presenting another person's ideas, words, or
creative work as one's own without proper acknowledgment. It is a form of intellectual
dishonesty that violates academic, professional, and legal standards. Whenever an
individual uses someone else's work- whether text, data, ideas, or visuals-without giving
appropriate credit, it constitutes plagiarism.

COMMON TYPES OF PLAGIARISM

1. Deliberate (Direct) Plagiarism: Deliberate Plagiarism, which is also known as direct
Plagiarism, is the most dishonest form of duplication that a person can make.
Plagiarism occurs when a person intentionally copies content/manuscript from another
author and publishes it under their name. Plagiarism is of two main types. The first
type is complete Plagiarism, in which every word of the content is copied and used in
the new source. In contrast, the second type, also known as incomplete Plagiarism, is
when you would find both copied and unique work.

Example: A student copies a full paragraph from a published journal article and
includes it in an assignment without quotation marks or citations.

2. Source-Based Plagiarism: Source-based plagiarism happens when a writer
provides false, misleading, or incorrect information about their sources. This includes
citing sources that were never consulted misrepresenting secondary sources as primary
ones, fabricating references, or incorrectly attributing ideas to the wrong author.

Example: A student cites an original research article but has only read a summary
from another website and never consulted the actual source.
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3. Mosaic Plagiarism: Mosaic plagiarism involves taking phrases, sentence structures,
or ideas from multiple sources and blending them together without proper citation. The
writer may slightly change words or rearrange sentences to make the content appear
original, but the core ideas still come from other authors.

Example: A student copies sentences from several websites, changes a few words,
and combines them into one paragraph without citing any of the sources.

4. Poor Paraphrasing: Poor paraphrasing occurs when a writer attempts to rewrite
source material but retains too much of the original wording, sentence structure, or
meaning without proper citation. Simply replacing a few words with synonyms or
changing sentence order does not make the content original.

Example: Original sentence: "Regular physical activity improves overall cardiovascular
health".

Student version: "Regular exercise improves overall heart health". If no citation is given,
this is poor paraphrasing

5. Self-Plagiarism: Self-plagiarism happens when an author reuses their own
previously submitted, published, or graded work and presents it as new without proper
disclosure or citation. Although the content belongs to the author, submitting the same
work again without permission is misleading and unethical in academic and professional
settings.

Example: A student submits the same research paper for two different courses without
informing either instructor.

6. Accidental Plagiarism: Accidental plagiarism occurs unintentionally, usually due to
lack of awareness, poor note taking, or misunderstanding citation rules.

Example: A student paraphrases information from a textbook but forgets to include a
citation because they assumed the information was common knowledge.

7. Paraphrasing Plagiarism: Paraphrasing plagiarism occurs when a writer rewrites
another author's ideas in their own words but fails to acknowledge the original source.

Example: A student summarizes the main argument of a research article in their own
words but does not include an in-text citation or reference.

CONSEQUENCES OF PLAGIARISM

1. Damage to Academic Reputation
2. Damage to Professional Credibility

3. Legal Consequences
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4. Financial Penalties.

POPULAR PLAGIARISM DETECTION TOOLS

1. Turnitin-One of the most widely used academic plagiarism checkers, especially in
universities and schools. It compares submissions against a large database of academic
content, publications, and internet sources and generates detailed similarity reports.

2. Grammarly - A writing assistant tool that also includes plagiarism detection. It checks
the text against billions of web pages and highlights unoriginal content alongside
grammar suggestions.

3. Copyscape-A popular tool for checking plagiarism in web content. It finds duplicate
material online and is widely used by bloggers, web publishers, and SEO professionals.

4. Plagiarism Cheek. Org: A web-based checker that identifies copied text and
paraphrased content and includes features like Al-trace detection and authorship
checks

5. Plag Tracker - A simple online plagiarism checker that scans content against web
sources to find matching text

STEPS IN THE RESEARCH PROCESS

1. Formulation of the Research Problem: The research process begins with problem
discovery. ldentifying the research problem is the first step towards its solution.

2. Extensive Review of Literature: Once the problem is formulated, an extensive review
of literature is undertaken. This involves studying previous research papers, books,
journals, reports, theses, and online databases.

3. Development of Hypothesis: A hypothesis is a tentative assumption or proposition
that explains relationships between variables. It reflects the researcher's expectations.
Hypotheses and serves as a guide for data collection and analysis.

4. Preparation of Research Design: Research design is the blueprint or master plan of
the study. It specifies the methods and procedures for collecting and analysing data.
The design includes the type of research (exploratory, descriptive, or causal), data
sources, tools, sampling methods, time schedule, and cost estimates.

5. Determination of Sample Design: Sampling involves selecting a representative
subset from the total population to draw conclusions about the whole. Although
sampling is a part of the research design, it is treated as a separate step.

6. Data Collection: Data collection begins after finalizing the research design and
sample plan. Data may be primary (questionnaires, interviews, observations,
experiments) or secondary (government reports, company records, online databases).

7. Analysis of Data

(a) Editing and Coding: After fieldwork, the data is edited to check for completeness,

Shankar K — Commerce Dept




IV Sem B.Com- APSEC-RESEARCH METHEDOLOGY
10

consistency, and accuracy. Coding involves assigning numerical or symbolic values to
responses to facilitate classification and analysis.

(b) Analysis: Data analysis involves applying logical reasoning and statistical
techniques to interpret the data. The techniques such as regression, factor analysis, and
predictive analytics. Software such as Excel, SPSS, R, Python, and Al-based tools are
widely used.

8. Hypothesis Testing: After analysing the data, the researcher tests the hypotheses
using appropriate statistical tests such as t-test, chi-square test, ANOVA, or regression
analysis. The hypothesis is either accepted or rejected based on the results, leading to
valid inferences.

9. Interpretation: Interpretation involves explaining the findings in the light of research
objectives, theoretical framework, and real-world context. This stage helps in drawing
conclusions, understanding implications, identifying limitations, and suggesting
directions for future research.

10. Report Writing and Presentation of Results: The final step is preparing the
research report or presenting the results. The report should communicate findings
clearly and effectively. In the present scenario, decision-makers prefer concise reports
supported by charts, dashboards, info graphics, and executive summaries. The
research report also serves as a permanent record for future reference.

Ethical Issues in Research

Ethical issues in research refer to moral principles that guide researchers to conduct
studies honestly, responsibly, and with respect for participants.

1. Informed Consent
Participants must be properly informed about:

Purpose of the study

Procedures involved

Risks and benefits

Their right to withdraw

They should agree voluntarily before participating.

VV V VYV

2. Confidentiality and Privacy

> Personal information of participants must be protected.
> Data should not be shared without permission.
> Names and identities should remain confidential.

3. Avoidance of Harm

> Researchers must ensure that:
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> Participants are not physically, mentally, or emotionally harmed.
> No stress, discomfort, or danger is caused unnecessarily.

4. Honesty and Integrity

> Data must not be fabricated, manipulated, or misrepresented.
> Results should be reported truthfully.
> Researchers must avoid cheating or misleading.

5. Plagiarism

> Using others’ work without giving credit is unethical.
> Proper citation and acknowledgment are required.

6. Objectivity and Bias

> Research should be free from personal prejudice.

> Findings should not be influenced by personal interest or pressure.
7. Voluntary Participation

> No participant should be forced or pressured to take part.
> They have the right to leave the study anytime.

8. Respect for Participants: Researchers must:

> Treat participants with dignity and fairness.
> Respect their culture, beliefs, and values.

9. Proper Use of Funds and Resources

> Research funds must be used honestly.
> Misuse of money or facilities is unethical.

10. Publication Ethics

> Only genuine research should be published.

> Fake authorship and false claims should be avoided. In Simple Words Ethical
research means

> Being honest

Protecting participants

Respecting rights

Avoiding harm

Reporting truthfully

V V V V

RESEARCH PROBLEM
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A research problem refers to a situation that requires a systematic investigation to
identify the most appropriate solution or course of action to achieve a desired objective
within a given environment. In other words, it involves finding an optimal solution by
evaluating alternative courses of action under existing constraints.

SOURCES OF RESEARCH PROBLEM

1. Literature Review: A comprehensive review of existing scholarly literature is one of
the most important sources of a research problem. By examining books, journal articles,
theses, and conference papers, researchers can identify: Gaps where limited or no
research exists

2. Personal Experience: Personal or professional experiences frequently inspire
research problems. Researchers may encounter challenges, inefficiencies, or
unanswered questions in their workplace, education, or daily life. These real-life
experiences can lead to practical and relevant research problems, especially in applied
fields such as education, health sciences, business, and social work.

3. Theories: Existing theories provide a strong foundation for identifying research
problems. A theory may: Need empirical testing in different contexts

4. Previous Research: Earlier studies often suggest directions for future research. The
conclusions, limitations, and recommendations sections of research papers are
particularly useful. They may highlight: Variables that were not examined.

5. Social Issues Contemporary social, economic, cultural, or political issues are
significant sources of research problems. Issues such as poverty, inequality, climate
change, unemployment, public health crises, and technological change require
continuous investigation.

6. Policy and Practice: Problems arising from existing policies or professional
practices often generate research problems. For example: Ineffective government
policies

7. Observation Systematic or casual observation of events behaviours, or trends reveal
unexplained phenomena. Researchers may notice patterns, changes, and anomalies
that prompt questions such as "why does this happen?" or "what causes this trend?
These observations can form the basis of a research problem.

8. Consultation with Experts Interaction with experts, scholars, practitioners, and
professionals in a particular field can help identify current and relevant rescans
problems.

9. Media Reports: Mass media sources such as newspapers, television, online news
platforms, documentaries, and social media frequently highlight emerging trends and
societal problems.

PROBLEM FORMULATION: CRITERIA FOR A GOOD RESEARCH PROBLEM

1. Significance: A research problem should be important and meaningful enough to
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justify academic investigation. Its significance lies in its potential to contribute to existing
knowledge, improve professional practice, influence policy, or advance theory A strong
research problem clearly explains why the study matters and how it addresses an
important gap or challenge in the field.

2. Researchability: The problem must be capable of being investigated systematically
using appropriate research methods. This means that data relevant to the problem can
be collected, measured, and analysed. Research ability also depends on practical
considerations such as the availability of time, financial resources, and access to
participants or data sources, and the researcher's methodological skills.

3. Originality: A good research problem may introduce a new idea, perspective, or
variable, making it original. However, replication and extension of existing studies are
equally valuable. Repeating a study in a different context, population, or time period
helps confirm findings, strengthen theories, and build cumulative knowledge within a
discipline

4. Suitability for the Researcher: The research problem should align with the
researcher's academic background, skills, and available resources. It should also be
personally meaningful and interesting, as sustained motivation is essential for
completing the study. A problem that matches the researcher's expertise increases the
likelihood of rigorous and high-quality research.

5. Ethical Acceptability: The problem must be suitable for investigation without,
violating ethical standards. Researchers should be able to protect participants' rights,
dignity, privacy, and well-being. Ethical considerations include obtaining informed
consent, ensuring confidentiality, minimizing harm, and adhering to institutional and
professional ethical guidelines.

6. Potential to Generate Further Research: A strong research problem does more
than provide answers to a single question. It opens up new avenues for inquiry and
encourages further studies.

SELECTION AND DEFINITON OF RESEARCH OBJECTIVES

Research Objectives

Research objectives are clear and precise statements that describe what a study intends
to accomplish. They translate the broad purpose of a research study into specific,
actionable goals that guide every stage of the research process, including research
design, data collection, analysis, and interpretation. Well-formulated objectives ensure
that the study remains focused, relevant, and systematic.

PROCESS OF SELECTING AND DEFINING RESEARCH OBJECTIVES

Formulating effective research objectives requires careful planning and critical analysis.
The process generally involves the following steps:
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1. Identify Knowledge Gaps: A thorough review of existing literature helps researchers
identify areas where information is lacking, inconsistent, or outdated. These gaps
highlight what is unknown and help shape the focus of the research.

2. Define the Broad Research Aim: The researcher then formulates a general aim that
reflects the overall intention of the study. This aim is usually broad and exploratory,
such as understanding, examining, or investigating a phenomenon.

3. Develop Specific Research Objectives: Based on the identified gaps and the
broad aim, the researcher formulates a limited number of focused objectives-typically
two or four. Each objective should address a specific aspect of the research problem
and collectively support the achievement of the overall aim.

4. Use Appropriate Action Verbs: Research objectives should begin with clear action
verbs that indicate the type of inquiry involved. Commonly used verbs include assess,
determine, identify, analyse, examine, compare, and evaluate. These verbs help clarify
the nature of the investigation and expected outcomes.

5. Apply the SMART Criteria: To ensure quality and feasibility, research objective
should conform to the SMART framework:

> Specific: Clearly define what will be studied and in whom or what context.

> Measurable: Ensure that outcomes can be observed, quantified, or evaluated.

> Achievable: Objectives should be realistic given the available time, resources,
and expertise.

> Relevant: Each objective must align with the research problem and overall aim.

> Time-bound: Objectives should be feasible within the project's timeframe

MODULE 2: REVIEW OF LITERATURE

Meaning, Importance and Purpose of Literature Review, Types of Literature
Review, Sources of literature review, Process in conducting literature review:
(Search Strategy, Note-Taking, Synthesizing and Evaluating Literature), Al Tools
for literature review: Zotero, Mendeley, Connected Papers, Scholarly, Semantic
Scholar, Research Rabbit (Concepts only), Research gaps and its types
(Concepts only).

MEANING OF LITERATURE REVIEW

A literature review is a systematic and critical examination of all existing research,
publications, and scholarly work relevant to a particular topic, problem, or research
question, goes beyond merely summarizing previous studies; it involves analyzing,
evaluating, and synthesizing the information to:

1. Understand the current state of knowledge in a field.
2. Identify gaps, inconsistencies, or unresolved issues that require further
investigation.
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DEFINITIONS OF LITERATURE REVIEW BY AUTHORS

Webster (2006): "A literature review is a comprehensive survey of publications relevant
to a particular topic, problem, or research question".

Creswell (2014): "A literature review is a written summary of the current knowledge on a
subject, including substantive findings, theoretical approaches, and methodological
contributions"

Importance of Review of Literature

1. Provides Background Knowledge

It helps the researcher understand the topic better by studying previous research and
theories related to the subject.

2. Identifies Research Gap
It shows what has already been studied and what areas still need further research.
3. Avoids Duplication of Research

By reviewing earlier studies, the researcher avoids repeating the same work that has
already been done.

4. Helps in Formulating Hypothesis

Previous research findings help the researcher develop assumptions or hypotheses for
the study.

5. Improves Research Methodology

It helps in selecting suitable research methods, tools, and techniques used by earlier
researchers.

6. Provides Theoretical Framework
It gives a theoretical base and concepts that support the research study.

7. Enhances Credibility of Research

Referring to previous studies makes the research more reliable and academically
strong.

PURPOSE OF REVIEW OF LITERATURE

> To Understand Existing Knowledge
To know what information and research already exist on the topic.
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> To Identify Key Concepts and Theories
It helps in understanding the important theories and models related to the research
topic.
> To Define the Scope of Research
It helps the researcher focus on a specific area and clearly define the research problem.
> To Support the Research Problem
Previous studies provide evidence that the research problem is relevant and important.
> To Build a Foundation for the Study

The literature review forms the base for further data collection and analysis.

¥ In simple words:

The review of literature helps the researcher understand previous studies, identify gaps,
and build a strong foundation for conducting new research.

TYPES OF LITERATURE REVIEW

1. Narrative (Traditional) Literature Review

A narrative review summarizes and explains previous studies on a topic in a
descriptive way without a strict methodology. Purpose:

> To provide an overview of existing research
> To understand how knowledge has developed in a field
Example:

A researcher studies different articles and books about digital marketing strategies used
by small businesses and explains the findings in a descriptive form.

2. Systematic Literature Review

A systematic review collects and analyzes research studies using a structured and
transparent method.Purpose:

> To reduce bias
> To provide reliable research evidence
Example:

A researcher reviews 40 published papers on the impact of online education on
student performance using specific databases and selection criteria.

1. Meta-Analysis

Meta-analysis is a statistical method that combines results from many quantitative
studies to find an overall conclusion. Purpose:

> To measure the overall effect of multiple studies
> To provide stronger statistical evidence
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Example:

A researcher combines results from 20 studies examining the relationship between
employee training and productivity and calculates an overall effect.

2. Scoping Review

A scoping review identifies the range, extent, and nature of research available on a
topic. Purpose:

> To explore how much research exists
> To identify research gaps
Example:

A researcher studies available literature on youth employment programs in India to see
what topics have been studied and where gaps exist.

3. Integrative Literature Review

An integrative review combines findings from both qualitative and quantitative studies to
provide a broader understanding. Purpose:

> To synthesize different types of research
> To develop new perspectives or theories
Example:

A researcher reviews surveys, interviews, and case studies on customer satisfaction in e-
commerce platforms.

4. Critical Literature Review

A critical review analyzes and evaluates previous studies rather than just summarizing
them. Purpose:

> To examine strengths and weaknesses of past research
> To identify limitations and research gaps
Example:

A researcher critically evaluates studies on corporate governance practices in Indian
companies and highlights weaknesses in earlier research.

5. Rapid Review

A rapid review is a faster and simplified version of a systematic review used when
quick information is required. Purpose: To support quick policy or management
decisions

Example:

Researchers quickly review available studies on digital payment adoption in rural India
to assist government policy decisions.
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3. Umbrella Review

An umbrella review is a review of existing systematic reviews and meta-analyses on a
particular topic. Purpose:

> To provide a comprehensive summary of multiple reviews
> To give a high-level understanding of evidence
Example:

A researcher studies 10 systematic reviews on the impact of corporate social
responsibility (CSR) on company performance and summarizes the overall findings.

Example Topic:

“An Umbrella Review of Studies on Financial Literacy and Household Financial
Behaviour.”

Sources of literature review

1. Primary Sources: Primary sources are original works that present first-hand
information, new data, or original theories developed by the author. These sources form
the core of a literature review because they provide direct evidence and authentic
research findings. Examples of primary sources include research articles published in
academic journals, empirical studies and experiments, scholarly books

2. Secondary Sources: Secondary sources analyze, interpret, or summarize
information derived from primary sources rather than presenting new data. They help
researchers understand existing research from a broader perspective by synthesizing
findings and offering critical insights. Common examples of secondary sources include
review articles, textbooks, handbooks, reference works, meta-analyses, and systematic
reviews.

3. Academic Journals: Academic journals are the most important sources used
in literature reviews because they publish peer-reviewed research articles that ensure
academic rigor, credibility, and reliability. Journals contain both empirical studies and
theoretical papers, allowing researchers to access current and validated findings.

4. Books and Textbooks: Books and textbooks provide comprehensive
discussions of theories concepts, and foundational knowledge related to a subject area.
While textbooks may not always contain the latest research, they remain valuable for
building a strong conceptual framework.

5. Dissertations and Theses Dissertations and theses offer detailed and in-depth
research on specific topics and often include extensive literature reviews
methodologies, and data analysis. These sources are valuable for identifying research
gaps, understanding advanced research methods, and exploring emerging areas of
study.
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6. Conference Proceedings: Conference proceedings consist of research papers
presented at academic conferences and often showcase the latest research findings
and emerging ideas. These papers may present preliminary results or innovative
approaches that have not yet been published in journals. As a result, conference
proceedings are useful for keeping up with recent developments in a field.

7. Grey Literature: Grey literature refers to materials that are not formally
published through commercial or academic publishers. This includes government
reports, policy documents, industry reports, white papers, and working papers. Grey
literature is valuable for accessing current data, practical insights, and specialized
information, especially in policy-oriented or applied research.

8. General Sources: General sources provide introductory and background
information on a research topic and help readers develop a basic understanding of the
subject area. Examples include encyclopedias, dictionaries.

9. Tools for Locating Literature Researchers use various tools to identify
relevant academic sources efficiently. Common tools include scholarly databases such
as JSTOR, PubMed, ERIC, and Web of Science; academic search engines like Google
Scholar; and university libraries and digital repositories. These tools enable systematic
searches and access to credible and high-quality research materials

Process in Conducting a Literature Review

Conducting a literature review is a systematic process that involves identifying,
organizing, analyzing, and interpreting existing research related to a specific topic. The
major steps in this process include developing a search strategy, effective note-taking,
synthesizing the literature, and critically evaluating the sources.

In simple words:

The process includes selecting a topic — searching literature — evaluating sources —
analyzing studies — organizing information — identifying research gap — writing the
review.

L Search Strategy

A search strategy is the systematic plan used to find relevant literature related to a
research topic.

It involves identifying suitable keywords, selecting appropriate databases, and applying
filters to obtain relevant research studies. Key Elements:

> Identify keywords related to the topic

> Use academic databases like Google Scholar, JSTOR, ResearchGate
> Use Boolean operators (AND, OR, NOT) to refine searches

> Set criteria such as publication year, language, and subject area
Example:
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For the topic Impact of RERA on Real Estate Business Operations, keywords may

include:

> RERA

> Real estate regulation

> Real estate business operations

> Real estate compliance in India

> This strategy helps in locating relevant and reliable sources quickly.
2. Note-Taking #

Note-taking is the process of recording important information from the selected
literature. While reading articles or books, researchers extract key ideas, findings, and
arguments and write them in a summarized form. This helps researchers organize
information and avoid plagiarism. What to include in notes:

o Author name and year of publication
o Title of the study

o Research objective

o Methodology used

o Key findings and conclusions

o Limitations of the study

Example format:

Author Obijective Method Key Findings

Sharma (2021) Study impact of RERA [Survey Improved transparendy
in real estate

3. Synthesising the Literature

Synthesising literature means combining ideas and findings from different studies to
develop a clear understanding of the research topic. Instead of summarizing each study
separately, the researcher compares and integrates findings from various sources.
Synthesising involves discussing these findings together to present a balanced
understanding.

Steps in synthesising:

o Identify common themes or patterns
o Compare results of different studies
o Highlight similarities and differences
o Connect findings to the research problem
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Example:

Several studies may show that RERA has improved transparency, while others
emphasize delays in project approvals.

4. Evaluating the Literature v

Evaluating literature means critically examining the quality and reliability of the sources
used in the review. Researchers assess whether the study is credible, relevant, and
useful for their research.

Criteria for evaluation:

o Credibility of the author or institution
o Research methodology used

o Sample size and data accuracy

o Relevance to the research topic

o Limitations or biases in the study
Example:

A peer-reviewed journal article with proper research methodology is usually more reliable
than an unverified website.

Al Tools for Literature Review (With Examples)

Artificial Intelligence (Al) tools help students and researchers carry out literature reviews
more efficiently. These tools assist in searching for research papers, organising
references, understanding connections between studies, and keeping track of recent
publications. By using Al tools, the literature review process becomes faster, more
organised, and more accurate.

1. Zotero: Zotero is an Al-supported reference management tool that helps
researchers collect and manage research materials. It can automatically capture
bibliographic details such as author name, title, journal, and publication year from online
sources. Zotero also allows users to store PDF files, add notes, and generate citations in
different referencing styles.

Example: A student writing a literature review on e-commerce uses Zotero to save
journal articles from academic websites and later prepares a reference list in APA style.

2. Mendeley: Mendeley is a reference management and research organisation
tool that uses Al to suggest related research papers. It helps users organise articles into
folders, highlight important sections, and write notes directly on PDF files. Mendeley
also supports collaboration by allowing researchers to share papers with others.
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Example: A research scholar studying consumer buying behaviour uses Mendeley to
organise articles topic-wise and receives recommendations for similar studies.

3. Connected Papers: Connected Papers is an Al-based visual tool that helps
researchers explore how academic papers are connected. It creates a graphical
network of related studies based on citations and shared concepts. This tool is useful for
identifying important earlier studies and recent research trends.

Example: A student researching machine learning in healthcare enters one key article
into Connected Papers and discovers both foundational papers and newer related
studies.

4. Scholarly: Scholarly is an Al-powered academic assistant that helps in
searching for scholarly articles and understanding research content. It assists
researchers by summarising key ideas, identifying important concepts, and supporting
the organisation of literature.

Example: While reviewing literature on sustainable development, a student uses
Scholarly to quickly understand the main arguments of multiple research papers.

5. Semantic Scholar: Semantic Scholar is an Al-driven academic search engine
that focuses on the meaning and impact of research papers. It highlights highly cited
studies, important findings, and influential authors, making it easier to identify quality
research.

Example: A student preparing a literature review on financial technology (FinTech) uses
Semantic Scholar to find the most relevant and widely cited research articles.

6. Research Rabbit: Research Rabbit is an Al-based literature discovery tool that
visually maps research topics. It continuously recommends new papers, authors, and
journals based on the researcher's interests, helping keep the literature review up to
date

Example: A doctoral researcher working on renewable energy systems uses Research
Rabbit to track recent publications and emerging research areas.

RESEARCH GAP AND ITS TYPES

A research gap refers to an area or topic within a field of study that has not been fully
explored, studied, or addressed in previous research. It represents something that is
missing, overlooked, or insufficiently examined in the existing literature, creating an
opportunity for research. A research gap is the "hole" in knowledge that researchers can
fill with their study

Examples of research gaps:
1. A topic studied in one country but not in another.

2. A phenomenon studied quantitatively but not qualitatively.
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Identifying a research gap is crucial because it helps researchers justify why their study
necessary and what contribution it will make to the field.

IDENTIFYING RESEARCH GAPS
Step 1: Review Existing Literature

Step 2: Identify Limitations in Previous Studies Step 3: Look for Conflicting Findings:
Step 4: Identify Understudied Areas

Step 5: Consider Emerging Trends and Technologies Step 6: Ask Questions:
Step 7: Formulate the Research Gap:

TYPES OF RESEARCH GAP:

Research gap refers to an area where existing research is insufficient, outdated, or
incomplete. ldentifying research gaps helps researchers understand what still needs to
be studied and contributes to new knowledge in a field.

Below are the types of research gaps with examples, with additional explanations for
each.

1. Literature Gap

A literature gap occurs when there are very few studies or limited research available on a
particular topic. It indicates that the existing literature does not adequately cover the
subject. This gap encourages researchers to explore new areas that have not been
widely discussed in previous studies.

Example:

Many studies focus on the impact of RERA on large real estate developers, but very little
research is available on its impact on accounting practices in small real estate firms.

2. Evidence Gap

An evidence gap occurs when existing studies provide conflicting or insufficient results.
In such cases, the available evidence is not strong enough to draw a clear conclusion.
Further research is required to verify findings and provide more reliable data.

Example:

Some studies suggest that digital marketing significantly increases real estate sales,
while other studies indicate that traditional marketing methods are still more effective.

3. Methodological Gap

A methodological gap arises when previous studies rely on limited or outdated research
methods. Researchers may need to apply new research techniques or more advanced
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analytical tools to obtain better results. Using different research methods can provide
more accurate and comprehensive findings.

Example:

Most studies on youth employment programs in NGOs rely mainly on questionnaires,
but very few studies use interviews or case study methods.

4. Population Gap

A population gap occurs when certain groups of people have not been adequately
studied in previous research. Many studies focus only on a specific population, leaving
other groups unexplored. Studying different populations can provide a broader
understanding of the research problem.

Example:

Research on financial literacy often focuses on urban college students, but rural youth
and small business owners are rarely included in such studies.

5. Theoretical Gap

A theoretical gap exists when existing theories are not sufficient to explain a particular
research problem. Sometimes a theory has not been tested in a new context or
industry. Researchers may apply existing theories in new situations or develop new
theoretical frameworks.

Example:

The Technology Acceptance Model (TAM) is widely used to study online banking
adoption, but it has rarely been applied to digital platforms used in real estate
transactions.

1. Empirical Gap

An empirical gap occurs when there is a lack of studies based on real-world data or
practical evidence. Some topics may have theoretical discussions but lack actual field-
based research. Empirical studies help in testing theories and providing practical
insights.

Example:

There are many theoretical discussions on credit risk management in NBFCs, but few
empirical studies using financial data from NBFC companies.

2. Geographical Gap

A geographical gap occurs when research has been conducted in certain regions but
not in others. The results from one region may not always apply to another due to
different economic or social conditions. Therefore, studies in new geographical locations
are necessary.

Example:
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Many studies analyze the impact of RERA in Maharashtra and Delhi, but limited research
has been conducted in Karnataka.

3. Knowledge Gap

A knowledge gap exists when there is insufficient understanding or information about a
particular topic. This means researchers and practitioners do not yet have complete
knowledge about the subject. Addressing this gap helps in expanding the overall
knowledge base of a field.

Example:

There is limited knowledge about how small real estate companies adapt their
accounting systems after RERA implementation, creating a need for further research.
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UNIT 3 : RESEARCH DESIGN
Research design is a structured plan or framework that outlines how a study will be conducted
to answer research questions or test hypotheses. It defines the methodology, data collection
techniques, sampling strategy, and analysis procedures to ensure validity and reliability.
Components of Research Design:
. Research Problem

The research problem is the central issue or gap the study addresses. It defines the purpose
and scope, guiding the investigation. A well-formulated problem is clear, specific, and
researchable, ensuring the study remains focused. It often emerges from literature gaps,
practical challenges, or theoretical debates. |Identifying the problem early helps shape
objectives, hypotheses, and methodology.

. Research Objectives

Objectives outline what the study aims to achieve. They should be SMART: Specific,
Measurable, Achievable, Relevant, and Time-bound. Clear objectives help maintain direction,
prevent scope creep, and ensure the study’s feasibility. They may include exploring
relationships, comparing groups, or testing theories. Well-defined objectives also aid in selecting
appropriate research methods and analysis techniques.

. Hypotheses

Hypotheses are testable predictions about relationships between variables. They provide a
tentative answer to the research problem, often stated as null (H,) or alternative (H,).
Hypotheses must be falsifiable and based on prior research. They guide data collection and
statistical testing, helping confirm or reject assumptions. A strong hypothesis enhances the
study’s scientific rigor.

. Variables

Variables are measurable traits that can change. The independent variable (IV) is manipulated
to observe effects on the dependent variable (DV). Control variables are kept constant to
ensure validity, while extraneous variables may interfere. Clearly defining variables helps in
operationalization—making abstract concepts measurable. Proper variable selection ensures
accurate data interpretation.

. Research Methodology

Methodology refers to the overall strategy: qualitative (exploratory, non-
numerical), quantitative (statistical, numerical), or mixed methods. The choice depends on
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research questions, objectives, and available resources. Methodology influences data collection
and analysis techniques. A well-selected methodology enhances reliability, validity, and
generalizability of findings.

. Sampling Technique

Sampling involves selecting a subset of the population for study. Techniques include random
sampling (equal chance), stratified sampling (subgroups), and convenience sampling (ease
of access). Sample size and selection impact generalizability. A representative sample reduces
bias, ensuring findings apply to the broader population.

. Data Collection Methods

Data collection tools include surveys, experiments, interviews, observations,

and secondary data. The method depends on research type—quantitative (structured) or
qualitative (flexible). Reliable instruments (e.g., validated questionnaires) improve accuracy.
Proper data collection ensures consistency and minimizes errors.

. Data Analysis Plan

This outlines how collected data will be processed. Quantitative studies use statistical tests (t-
tests, regression), while qualitative research employs thematic or content analysis. The plan
should align with research questions. Proper analysis ensures valid conclusions, supporting or
refuting hypotheses.

. Ethical Considerations

Ethics ensure participant rights (consent, confidentiality, anonymity) and research integrity.
Ethical approval (e.g., IRB) may be required. Avoiding harm, ensuring transparency, and
maintaining honesty in reporting are crucial. Ethical compliance enhances credibility and
trustworthiness.

Objectives of Research Design:

. Provide Clear Direction

Research design establishes a roadmap for the study, defining what, why, and how the
research will be conducted. It aligns the research problem, objectives, and methodology,
preventing deviations. A clear design ensures all steps—from data collection to analysis—are
logically connected, minimizing confusion. By setting a structured approach, it helps researchers
stay focused, avoid unnecessary detours, and achieve their goals efficiently.

. Ensure Validity and Reliability

A strong research design enhances the validity (accuracy of findings)

and reliability (consistency of results). Proper methodology, sampling, and data collection
techniques reduce biases and errors. Controls for extraneous variables improve internal validity,
while representative sampling strengthens external validity. Replicable procedures ensure
reliability. A well-planned design thus increases confidence in the study’s conclusions, making
them scientifically credible.

. Facilitate Efficient Resource Use

Research design optimizes the use of time, money, and effort by outlining precise steps. It helps
in selecting cost-effective methods, appropriate sample sizes, and feasible timelines. By
anticipating challenges (e.g., data collection hurdles), it prevents wastage of resources. Efficient
planning ensures the study remains within budget while achieving desired outcomes, making
the research process economical and manageable.
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. Enable Generalization of Findings

A robust design ensures findings can be generalized to a broader population. Representative
sampling, standardized procedures, and controlled variables enhance external validity. Whether
qualitative (theoretical generalization) or quantitative (statistical generalization), a well-
structured design increases the study’s applicability beyond the immediate sample, making it
relevant for policymakers, practitioners, or future research.

. Support Hypothesis Testing

Research design provides a framework for systematically testing hypotheses. It defines how
variables will be measured, controlled, and analyzed. Experimental designs (e.g., RCTs)
establish causality, while correlational designs identify relationships. A clear plan for statistical
or thematic analysis ensures hypotheses are examined rigorously, leading to evidence-based
conclusions.

. Ensure Ethical Compliance

An effective research design incorporates ethical safeguards, protecting participants’ rights and
maintaining integrity. It includes informed consent, confidentiality, and risk mitigation strategies.
Ethical approval processes (e.g., IRB review) are integrated into the design. By prioritizing
ethics, researchers uphold credibility, avoid misconduct, and ensure societal trust in their work.
Problems of Research Design:

. Ambiguity in Research Objectives

Unclear or overly broad research objectives can derail a study from the outset. Without precise
goals, the methodology becomes inconsistent, data collection lacks focus, and analysis may be
irrelevant. Researchers must define specific, measurable aims aligned with the research
problem. Failure to do so leads to wasted resources, inconclusive results, and difficulty in
interpreting findings. Clearly articulated objectives ensure coherence and direction throughout
the research process.

. Selection of Appropriate Methodology

Choosing between qualitative, quantitative, or mixed methods is challenging. An unsuitable
approach can compromise data quality—quantitative methods may oversimplify human
behavior, while qualitative ones may lack generalizability. Researchers must match
methodology to the research question, ensuring it captures the needed depth or breadth.
Misalignment leads to weak conclusions, limiting the study’s validity and applicability in real-
world contexts.

. Sampling Errors and Biases

Flawed sampling techniques (e.g., non-random selection, small sample sizes) skew results and
reduce generalizability. Convenience sampling may introduce bias, while inadequate sample
sizes weaken statistical power. Researchers must employ representative sampling strategies to
reflect the targetpopulation accurately. Failure to address sampling issues undermines the
study’s credibility, making findings unreliable for broader application.

. Controlling Extraneous Variables

Uncontrolled external factors can distort the relationship between independent and dependent
variables, leading to false conclusions. In experiments, confounding variables (e.g.,
environmental conditions) may influence outcomes. Researchers must use randomization,
matching, or statistical controls to minimize interference. Poor control reduces internal validity,
casting doubt on whether observed effects are genuine or artifacts of uncontrolled influences.
. Ethical Dilemmas and Constraints
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Ethical issues—such as informed consent, privacy, and potential harm to participants—can
restrict research design. Stringent ethical guidelines may limit data collection methods or
sample accessibility. Balancing rigorous research with ethical compliance is challenging but
necessary. Violations risk discrediting the study, while excessive caution may compromise data
richness or experimental rigor.

. Resource and Time Limitations

Budget, time, and logistical constraints often force compromises in research design. Limited
funding may restrict sample sizes or data collection tools, while tight deadlines can lead to
rushed methodologies. Researchers must prioritize feasibility without sacrificing validity. Poor
planning exacerbates these issues, resulting in incomplete data or inconclusive findings that fail
to address the research problem effectively.

Variables are elements, traits, or conditions that can change or vary in a research study. They
are characteristics or properties that researchers observe, measure, and analyze to understand
relationships or effects. Variables can represent anything from physical quantities like height
and weight to abstract concepts like customer satisfaction or employee motivation. In research,
variables are classified into different types such as independent, dependent, controlled, and
extraneous variables. They are essential in forming hypotheses, testing theories, and drawing
conclusions. Without variables, it would be impossible to systematically study patterns,
behaviors, or phenomena across different situations or groups.

Types of Variables in Research:

. Dependent Variable

The dependent variable (DV) is the outcome measure that researchers observe for changes
during a study. It’s the effect presumed to be influenced by other variables. In experimental
designs, the DV responds to manipulations of the independent variable. For example, in a study
on teaching methods and learning outcomes, test scores would be the DV. Proper
operationalization of DVs is crucial for valid measurement. Researchers must select sensitive,
reliable measures that truly capture the construct being studied. The relationship between
independent and dependent variables forms the core of hypothesis testing in quantitative
research.

Independent Variable Independent variables (IVs) are the presumed causes or predictors that
researchers manipulate or observe. In experiments, Vs are actively changed (e.g., dosage
levels in medication trials), while in correlational studies they’re measured as they naturally
occur. A study examining sleep’s impact on memory might manipulate sleep duration (V) to
measure recall performance (DV). IVs must be clearly defined and systematically varied. Some
studies include multiple IVs to examine complex relationships. The key characteristic is that IVs
precede DVs in time and logic, establishing the direction of presumed influence in the research
design.

. Control Variable

Control variables are factors held constant to isolate the relationship between IVs and DVs. By
keeping these variables consistent, researchers eliminate alternative explanations for observed
effects. In a plant growth experiment, variables like soil type and watering schedule would be
controlled while testing fertilizer effects. Control can occur through experimental design
(standardization) or statistical analysis (covariates). Proper control enhances internal validity by
reducing confounding influences. However, over-control can limit ecological validity.
Researchers must strategically decide which variables to control based on theoretical relevance
and practical constraints in their specific study context.

. Mediating Variable
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Mediating variables (intervening variables) explain the process through which an 1V affects a
DV. They represent the “how” or “why” behind observed relationships. In studying job training’s
impact on productivity, skill acquisition would mediate this relationship. Mediators are tested
through path analysis or structural equation modeling. Establishing mediation requires showing:
(1) IV affects mediator, (2) mediator affects DV controlling for IV, and (3) IV’s direct effect
diminishes when mediator is included. Mediation analysis provides deeper understanding of
causal mechanisms, moving beyond simple input-output models to reveal underlying
psychological or biological processes.

. Moderating Variable

Moderating variables affect the strength or direction of the relationship between Vs and DVs.
Moderators don’t explain the relationship but specify when or for whom it holds. For example,
age might moderate the effect of exercise on cardiovascular health. Moderators are identified
through interaction effects in statistical models. They help establish boundary conditions for
theories and demonstrate how relationships vary across contexts or populations. Moderator
analysis is particularly valuable in applied research, revealing subgroups that respond differently
to interventions. Proper specification of moderators enhances the precision and practical utility
of research findings.

. Extraneous Variable

Extraneous variables are uncontrolled factors that may influence the DV, potentially
confounding results. These differ from controlled variables in that they’re either unrecognized or
difficult to manage. Examples include ambient noise during testing or participant mood states.
When extraneous variables correlate with both 1V and DV, they create spurious relationships.
Researchers minimize their impact through randomization, matching, or statistical control. Some
extraneous variables become confounding variables when they systematically vary with
experimental conditions. Careful research design aims to identify and mitigate extraneous
influences to maintain internal validity and draw accurate conclusions about causal
relationships.

. Numerical Variables

Numerical variables represent quantifiable measurements on either interval or ratio scales.
Interval variables have equal intervals but no true zero (e.g., temperature in Celsius), while ratio
variables have both equal intervals and a meaningful zero (e.g., weight). These variables permit
arithmetic operations and sophisticated statistical analyses like regression. Continuous
numerical variables can assume any value within a range (e.g., reaction time), while discrete
ones take specific values (e.g., number of children). Numerical data provides precision in
measurement but requires appropriate selection of measurement tools and statistical
techniques to maintain validity and account for distributional properties.

. Categorical Variables

Categorical variables classify data into distinct groups or categories without quantitative
meaning. Nominal variables represent unordered categories (e.g., blood type), while ordinal
variables have meaningful sequence but unequal intervals (e.g., pain scale). Dichotomous
variables are a special case with only two categories (e.g., yes/no). Categorical variables
require different statistical approaches than numerical data, typically using frequency counts,
chi-square tests, or logistic regression. Proper operationalization involves exhaustive and
mutually exclusive categories. While lacking numerical precision, categorical variables
effectively capture qualitative differences and are essential for classification in both
experimental and observational research designs across disciplines.

Exploratory Research, Characteristics, Types, Example
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Exploratory Research is a type of research conducted to gain a better understanding of a
problem or situation when there is little or no prior knowledge available. It is often the initial
stage of research that helps clarify concepts, identify key variables, and formulate hypotheses
for further study. This research is flexible, open-ended, and uses qualitative methods like
interviews, observations, and literature reviews. It does not aim to provide conclusive answers
but rather to explore possibilities and generate insights. Exploratory research is essential for
discovering new ideas, guiding future research, and shaping the direction of detailed
investigations.

Characteristics of Exploratory Research:

. Unstructured and Flexible Design

Exploratory research is characterized by an unstructured and highly flexible approach. It allows
researchers to adapt the study design as new insights and data emerge. Instead of following a
fixed path, the research evolves based on the discoveries made during the process. This
openness is crucial when dealing with unfamiliar or complex problems. It encourages creativity,
helps uncover hidden issues, and enables the researcher to shift focus as needed. The flexibility
ensures that the research remains relevant and responsive to the topic’s emerging dimensions.
Most exploratory research is qualitative, relying on methods like interviews, focus groups, and
observations. These methods provide rich, in-depth insights into participants’ thoughts,
experiences, and behaviors. Unlike quantitative research, which seeks numerical data and
statistical analysis, exploratory research focuses on understanding underlying motivations and
perceptions. Qualitative data helps researchers grasp the complexity of the problem and identify
patterns or themes that may not be evident through numbers alone. This makes exploratory
research especially valuable for early-stage investigations and problem identification.

. Initial Stage of Research

Exploratory research is typically the first step in the research process. It is used when the
problem is not clearly defined or when there is little prior knowledge about the subject. The aim
is to gather preliminary information that can help formulate hypotheses and guide future, more
conclusive research. This stage acts as a foundation for designing more structured and focused
studies. It's especially helpful for researchers entering a new field or trying to understand
unfamiliar trends or behaviors.

. Focuses on Discovery of Ideas

A primary goal of exploratory research is to discover new ideas, concepts, or insights. It
encourages brainstorming and free exploration of the subject matter. By engaging with open-
ended questions and collecting diverse opinions, researchers can generate fresh perspectives
that may not emerge through more rigid methods. This characteristic makes it highly useful in
areas like product development, market exploration, and innovation, where creative thinking and
novel solutions are essential. Discovery, not confirmation, is the central theme.

. Non-Statistical in Approach

Exploratory research generally does not involve statistical analysis or large sample sizes.
Instead, it emphasizes descriptive information and insights gained from direct interaction with
individuals or environments. Since the focus is on understanding, not measurement, the
research avoids complex statistical tools. The data collected is often analyzed through coding,
theme identification, or narrative summaries. This non-statistical approach makes exploratory
research quicker and more accessible but also less conclusive, highlighting the need for follow-
up studies to test findings.

. Use of Secondary Data
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In many cases, exploratory research begins with the review of secondary data such as reports,
academic journals, news articles, or historical records. This helps the researcher understand
what is already known and identify gaps in existing knowledge. Secondary data is cost-effective
and readily available, making it a practical starting point. By studying past research and
available literature, researchers can narrow down the problem, avoid duplication, and build a
framework for further exploration or primary research.

. Helps in Problem Definition

Exploratory research plays a crucial role in defining the actual problem or opportunity faced by a
business or researcher. When the issue is vague or unclear, this type of research helps identify
its root causes, scope, and relevance. It converts general ideas into specific research questions
or hypotheses. Clearly defining the problem ensures that subsequent research is focused and
efficient. Without this clarity, businesses risk misallocating resources or pursuing ineffective
strategies based on incorrect assumptions.

. Low-Cost and Time-Efficient

Compared to descriptive or causal research, exploratory research is generally low-cost and
quicker to conduct. It often relies on readily available secondary data or small-scale interviews
and focus groups, which require fewer resources. This makes it an attractive option for
organizations looking to gain initial insights without committing large budgets. Despite its lower
cost, it provides valuable direction and reduces the risk of costly mistakes in later research
stages. Its efficiency and affordability make it widely used in both academic and business
settings.

Types of Exploratory Research:

. Literature Review

Literature review involves examining existing research, reports, books, and other published
material related to the research topic. It helps identify what is already known and where gaps in
knowledge exist. This type of exploratory research synthesizes prior findings, offers theoretical
insights, and highlights areas requiring further study. It helps researchers refine the problem,
clarify concepts, and develop hypotheses for future research. A literature review is often the first
step in the exploratory research process, guiding the direction of the study.

. Interviews

Interviews are a qualitative research method in exploratory research that involves direct, in-
depth conversations between the researcher and participants. These interviews can be
structured, semi-structured, or unstructured, depending on the flexibility needed. Through
interviews, researchers collect detailed, personal insights on the topic, uncovering perceptions,
experiences, and ideas that quantitative methods may not reveal. This type of exploratory
research helps in understanding the subjective aspects of human behavior, motivations, and
opinions, providing valuable context for deeper studies.

. Focus Groups

Focus groups are discussions conducted with a small group of participants who share similar
characteristics, facilitated by a researcher. The goal is to explore their views, attitudes, and
experiences regarding a specific topic or product. The group dynamic encourages participants
to interact with each other, generating diverse perspectives. Focus groups are particularly useful
in understanding complex issues or exploring a new area of study, such as consumer
preferences or social behavior, which helps researchers form hypotheses for further testing.

. Case Studies

Case studies involve the detailed examination of a single case or a small number of cases
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within a specific context. This method is used to gather in-depth qualitative data that can provide
rich insights into a phenomenon, such as a company’s success or failure, an individual’s
experience, or a specific event. Inexploratory research, case studies help develop a deeper
understanding of a particular subject, provide real-world examples, and suggest areas for
further investigation and theory development.

. Observation

Observation as a method of exploratory research involves systematically watching and
recording behaviors, events, or interactions in their natural settings. Researchers observe
participants or subjects without interfering or manipulating variables, ensuring authenticity. This
method helps gather real-time data and can reveal insights into behaviors or phenomena that
participants might not express in interviews or surveys. Observational research is particularly
effective for studying consumer behavior, workplace dynamics, or social interactions, providing
foundational data for more structured research.

. Surveys

Surveys are a common method in exploratory research for gathering a large amount of data
from a diverse group of people. While they are often associated with descriptive research, in
exploratory research, surveys are used to collect qualitative insights and identify broad trends or
patterns. Open-ended questions allow participants to express their thoughts freely, and the
collected responses can be analyzed to understand various perspectives, concerns, or areas of
interest, helping to define research questions for future studies.

. Ethnography

Ethnography involves immersive observation where the researcher actively engages with a
group or community to understand their culture, behaviors, and interactions from an insider’s
perspective. This type of exploratory research is particularly useful in social sciences, as it
provides a deep understanding of the participants’ experiences and perspectives. Ethnographic
research is particularly beneficial when studying complex social environments, such as
workplace culture or community dynamics, and it offers valuable insights that help shape future
research directions.

. Pilot Studies

Pilot study is a small-scale, preliminary version of a larger research project. It is used in
exploratory research to test the feasibility of research methods, refine data collection
techniques, and identify potential issues before the full study is conducted. By testing
hypotheses on a smaller sample, researchers can uncover unexpected problems or refine their
approach. Pilot studies help in adjusting the research design, ensuring that the main study will
be more accurate, efficient, and effective in answering the research questions.

Example of Exploratory Research:

o Market Research for New Product Launch

. A company planning to launch a new product in an unfamiliar market conducts
exploratory research by interviewing potential customers, studying competitor offerings, and
reviewing market trends. This research helps the company identify customer preferences,
unmet needs, and potential obstacles before finalizing the product design and marketing
strategy, laying the groundwork for a more detailed study Understanding Employee
Motivation

A company facing low employee morale conducts exploratory research to understand the
reasons behind it. By conducting informal interviews, focus groups, and surveys, the HR team
gathers qualitative insights into employee dissatisfaction. The findings help the company identify
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the main issues, such as lack of recognition or inadequate benefits, which can be further
analyzed to improve employee engagement and retention strategies.
. Investigating Consumer Behavior for a New Service

A service provider exploring the viability of a new service offering conducts exploratory research
through focus groups and customer interviews. The goal is to uncover customer needs,
expectations, and perceived value. The insights gained from these interactions allow the
company to better understand customer desires, informing the development of the service and
providing a foundation for more detailed research into market demand.

. Analyzing Social Media Trends

A digital marketing agency interested in understanding how consumers interact with a new
social media platform conducts exploratory research. The agency gathers data through social
media monitoring, surveys, and user interviews. This allows the agency to identify emerging
trends, user behavior patterns, and content preferences, providing a preliminary understanding
of how the platform could impact brand strategies and content marketing.

. Exploring the Impact of Remote Work on Productivity

A company considering a shift to remote work conducts exploratory research by surveying
employees, reviewing existing studies, and gathering anecdotal evidence from other
organizations. This research helps the company understand how remote work might influence
employee productivity, collaboration, and work-life balance. The findings offer a starting point for
more in-depth studies into the long-term effects and potential adjustments required for a
successful transition.

Descriptive Research, Characteristics, Types, Example.

Descriptive Research is a type of non-experimental research that aims to accurately describe
characteristics, behaviors, or phenomena without manipulating variables. It focuses on
answering what, when, where, and how questions rather than why. Common methods include
surveys, observations, and case studies. This approach provides a detailed snapshot of a
situation, population, or event, helping researchers identify patterns and trends. Unlike
experimental research, it does not establish causality but is valuable for generating hypotheses
and informing further studies. Examples include census data analysis, market research, and
demographic studies. Its strength lies in its ability to provide comprehensive insights into real-
world conditions.

Characteristics of Descriptive Research:

. Systematic Approach

Descriptive research follows a systematic and structured approach to gather and analyze data.
Researchers define the research problem, establish specific objectives, and collect data in an
organized manner. This method involves a step-by-step process, where the collection of data is
planned and executed according to predefined procedures. The systematic nature ensures that
the research is focused, reliable, and unbiased. The objective is to accurately describe
characteristics of a phenomenon, population, or event without manipulating the variables,
providing clear and objective data.

. Quantitative or Qualitative Data

Descriptive research can involve both quantitative and qualitative data collection methods.
Quantitative data typically involves numerical measurement, such as surveys, while qualitative
data is more subjective, involving observations, interviews, or case studies. The type of data
chosen depends on the research objectives and the nature of the phenomenon being studied.
By using both data types, researchers gain a comprehensive understanding of the subject.
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While quantitative data helps in generalizing findings, qualitative data provides deeper insights
into the context of the research.
. Non-Manipulative

In descriptive research, researchers do not manipulate or control the variables under study. This
is one of the defining characteristics that distinguish it from experimental research. The purpose
is not to establish cause-and-effect relationships but to accurately describe a phenomenon or
situation. Researchers simply observe, measure, and record the variables as they naturally
occur, providing a detailed account of the current state of affairs. This non-manipulative nature
makes descriptive research ideal for studies involving human behavior, social trends, and
natural phenomena.

. Focus on “What” Rather Than “Why”

Descriptive research primarily focuses on answering the “what” questions rather than the “why.”
It seeks to describe the characteristics of a particular group, event, or condition, without delving
into the causes or underlying mechanisms. For example, it may investigate the distribution of
age groups in a population or the frequency of specific behaviors. While it doesn’t attempt to
explain the reasons behind these patterns, descriptive research serves as the foundation for
more in-depth studies that explore causality and underlying factors.

. Cross-Sectional or Longitudinal

Descriptive research can be either cross-sectional or longitudinal in nature. Cross-sectional
research involves collecting data at a single point in time, providing a snapshot of the
phenomenon being studied. This is useful when the objective is to describe a situation or
population at a particular moment. On the other hand, longitudinal research collects data over
extended periods, which allows researchers to observe changes or developments in the
phenomenon. Both approaches help in understanding trends, patterns, and variations in the
subject matter over time.

. Large Sample Size

Descriptive research often involves a large sample size to enhance the accuracy and
generalizability of the findings. The use of a large sample allows for more comprehensive data
collection and ensures that the results represent the broader population or phenomena being
studied. Larger samples help reduce the impact of anomalies or outliers, making the results
more reliable. By studying a diverse and representative sample, descriptive research can
provide a clear and detailed picture of the research problem or population.

. Data Analysis Through Statistical Techniques

In descriptive research, data analysis is often carried out using statistical techniques to
summarize, describe, and interpret the data. This may include measures of central tendency
(mean, median, mode), frequency distributions, or visual representations like charts and graphs.
The goal is to present data in a clear and understandable format. Descriptive statistics help
researchers communicate findings effectively and draw conclusions about the characteristics of
the studied phenomenon, but they do not establish cause-and-effect relationships or infer
beyond the data set.

. Objective and Unbiased

Descriptive research aims to be objective and free from bias. Researchers strive to collect data
in a neutral manner, avoiding personal opinions, assumptions, or preconceived notions that
could influence the results. The goal is to portray a clear, accurate picture of the subject under
investigation. By maintaining objectivity, descriptive research ensures that the findings are
based solely on the data collected, providing an honest representation of the phenomenon. This
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impartiality makes descriptive research a reliable method for obtaining factual information.
Types of Descriptive Research:
. Case Study

Case study involves an in-depth investigation of a single individual, group, organization, or
event. It provides detailed insights into specific phenomena by analyzing various aspects of the
subject. Case studies are often used in fields like psychology, business, and education, where
researchers seek to understand complex, real-world situations. This method allows for a
thorough examination of the factors that contribute to a particular outcome, but findings may not
always be generalizable to larger populations.

. Survey Research

Survey research is one of the most common types of descriptive research. It involves collecting
data from a large group of individuals using structured questionnaires or interviews. Surveys are
designed to gather quantitative or qualitative data on various topics, such as attitudes, opinions,
or behaviors. By reaching a wide audience, survey research can provide a comprehensive
overview of trends and patterns within a population. However, survey results may be influenced
by the sample size, survey design, or response biases.

. Observational Research

Observational research involves watching and recording behaviors or events as they naturally
occur. Researchers do not intervene or manipulate the environment, which ensures the data
reflects real-world situations. This type of research is often used in psychology, anthropology,
and social sciences to understand human behavior, animal behavior, or organizational
processes. Observational research can be either structured or unstructured, depending on the
research objectives, and it provides rich qualitative data that helps describe the phenomenon
being studied.

. Content Analysis

Content analysis is a descriptive research method that systematically analyzes the content of
communication materials such as text, images, audio, or video. Researchers quantify the
frequency of certain themes, words, or concepts to identify patterns, trends, or biases in the
data. Content analysis is often used in media studies, communications, and sociology to
understand how messages are constructed and how they may influence the audience. This
method can be both qualitative and quantitative, depending on the focus of the study.

. Cross-Sectional Research

Cross-sectional research involves collecting data from a population at a single point in time. It
provides a snapshot of the characteristics of a group, such as their demographics, behaviors, or
opinions. This type of descriptive research is useful for comparing different groups or identifying
patterns within a population without observing changes over time. Cross-sectional studies are
efficient, cost-effective, and relatively easy to conduct, but they do not provide insights into
cause-and-effect relationships or long-term trends.

. Longitudinal Research

Longitudinal research involves collecting data from the same subjects over an extended period.
This type of research allows researchers to observe changes, developments, or trends in
individuals or groups over time. Longitudinal studies can provide valuable insights into the
effects of variables on subjects’ behavior or development. This method is commonly used in
medical, educational, and psychological research to understand the long-term impact of specific
factors. However, longitudinal studies can be time-consuming and costly to conduct.

. Comparative Research
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Comparative research involves comparing two or more groups or phenomena to identify
similarities and differences. This type of descriptive research is used to study various variables
across different populations, contexts, or time periods. For instance, researchers might compare
the performance of two different educational systems, marketing strategies, or health
interventions. Comparative research helps to describe the characteristics of each group and to
highlight significant differences that may inform further analysis or interventions.

. Developmental Research

Developmental research focuses on understanding the growth or progression of a particular
phenomenon over time. This type of descriptive research is used to study how specific aspects
of an individual or group change as they age or develop. Developmental research is particularly
valuable in fields like child development, education, and psychology, where researchers seek to
understand the stages of cognitive, emotional, or behavioral growth. The results can inform
educational practices, policy-making, and intervention strategies.

Example of Descriptive Research:

. Market Research Survey

Company conducts a survey to understand consumer preferences for a new product. The
survey collects data from 500 respondents about their age, income, buying habits, and opinions
on the product’s features. The goal is to describe the current market landscape, consumer
demographics, and potential demand. This descriptive research helps the company assess
whether the product would appeal to different market segments and guides marketing
strategies, without manipulating any variables.

. Census Data Collection

Government conducts a national census every ten years to collect demographic data from the
population. The census gathers information on population size, age, gender, ethnicity, and
housing conditions. The goal is to provide an accurate description of the country’s
demographics, which helps in policy-making, resource allocation, and social planning. This
descriptive research does not attempt to explain reasons for trends but provides vital data that
policymakers use to understand the present state of the population.

. Hospital Patient Survey

Hospital administers a survey to collect feedback from patients regarding their experiences with
healthcare services. The survey asks patients about their satisfaction with the staff, cleanliness,
wait times, and treatment quality. The hospital uses this descriptive research to assess the
overall patient experience and identify areas for improvement. By summarizing the results, the
hospital gains insight into patient satisfaction levels and can make informed decisions to
enhance service quality without manipulating any factors during data collection.

. School Performance Evaluation

School district evaluates student performance through standardized test scores across multiple
schools. The research focuses on identifying performance trends based on grade levels,
demographics, and subjects. The objective is to describe the current state of student
achievement and highlight any patterns or disparities between schools. This descriptive
research helps the district assess areas where students excel or struggle, allowing educators to
plan targeted interventions without exploring causes or attempting to modify student behavior.

. Traffic Flow Study

City conducts a study to observe traffic patterns at busy intersections during peak hours.
Researchers record the number of vehicles, pedestrian movements, and traffic congestion at
various times of the day. The goal is to describe current traffic conditions, identify bottlenecks,
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and assess traffic volume. This descriptive research helps the city plan for better infrastructure,
such as new traffic signals or expanded lanes, without experimenting with traffic patterns or
altering behaviors during data collection.

. Consumer Product Feedback

Company gathers customer feedback about a newly launched smartphone model through
online reviews. The research focuses on describing consumer satisfaction levels, identifying
common features praised or criticized, and understanding users’ expectations. This descriptive
research helps the company to understand how its product is perceived in the market and
provides insights into potential improvements. The company does not alter or manipulate
consumer opinions; instead, it simply collects and analyzes existing feedback.

. Employee Satisfaction Survey

Corporation conducts an employee satisfaction survey to measure factors such as job
satisfaction, work-life balance, and benefits satisfaction. By gathering responses from
employees across various departments, the company gains an understanding of the current
work environment. This descriptive research helps the company identify areas of concern, such
as high levels of stress or dissatisfaction with management, which can inform future strategies
for improving employee morale and retention.

. Public Opinion Poll

Political organization conducts a public opinion poll to assess the popularity of various political
candidates in an upcoming election. The survey asks voters about their candidate preferences,
opinions on policies, and the factors influencing their decisions. The goal of this descriptive
research is to describe the current political landscape and voter sentiments. The data collected
is then used to help the candidates refine their campaigns, without attempting to influence
voters’ preferences directly.

Casual Research, Characteristics, Types, Example

Causal Research is a type of scientific investigation that seeks to identify cause-and-effect
relationships between variables. Unlike descriptive research, it goes beyond observation to
determine whether one variable directly influences another. This approach often involves
controlled experiments, where researchers manipulate an independent variable to observe its
impact on a dependent variable while keeping other factors constant. Techniques like A/B
testing, randomized controlled trials (RCTs), and statistical analysis (e.g., regression) help
establish causality. Causal research is crucial in fields like medicine, marketing, and social
sciences, as it helps validate theories and inform decision-making by proving whether changes
in one factor lead to predictable outcomes.

Characteristics of Casual Research:

. Determines Cause-and-Effect Relationships

. Causal research is primarily concerned with identifying cause-and-effect relationships
between variables. Unlike descriptive or exploratory research, it aims to understand how one
variable influences another. For instance, a researcher might investigate whether an increase in
advertising spending causes higher sales. This type of research helps establish clear causal
connections, which is essential for decision-making, such as marketing strategies, policy
formulation, or product development. It employs experiments or other methods to ensure the
accuracy of these cause-and-effect relationships by controlling extraneous variables Involves
Manipulation of Variables

Causal research typically involves the manipulation of one or more independent variables to
observe the effect on dependent variables. This manipulation distinguishes causal research
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from descriptive research, which only observes existing relationships without intervening.
Researchers carefully design experiments where they change one factor and measure the
outcome to assess causality. For example, in a controlled experiment, a company may change
the price of a product to see how it impacts sales. This controlled manipulation is crucial for
drawing valid causal inferences from the research.

. Control Group and Experimental Group

In causal research, two groups—an experimental group and a control group—are essential. The
experimental group is exposed to the independent variable or treatment, while the control group
is not. This comparison allows researchers to isolate the effects of the independent variable on
the dependent variable. By controlling for other factors, researchers ensure that any changes in
the experimental group are due to the manipulated variable, not external influences. This
method strengthens the validity of the causal claims made through the research process.

. Relies on Randomization

Randomization is a key characteristic of causal research. By randomly assigning subjects or
units to different experimental conditions, researchers reduce bias and increase the likelihood
that the observed effects are due to the manipulated variable, not confounding factors.
Randomization ensures that the experimental and control groups are comparable at the start of
the study, which strengthens the internal validity of the findings. This technique is essential for
making generalizable conclusions about causal relationships, especially in large-scale studies
or experiments.

. Hypothesis Testing

Causal research often begins with the formulation of a hypothesis about the relationship
between variables. The researcher tests the hypothesis by designing experiments or studies
where they manipulate the independent variable and measure the outcome on the dependent
variable. For example, a hypothesis might state that higher product prices lead to lower sales.
The research then tests this hypothesis by experimenting with different price points and
analyzing the effect on sales. Hypothesis testing is central to validating causal claims in this
type of research.

. Uses Experimental or Quasi-Experimental Designs

Causal research typically uses experimental designs, where the researcher controls the
independent variable and randomly assigns participants to groups. In cases where full
experimental control is not possible, quasi-experimental designs are employed. These designs
lack full randomization or control but still attempt to draw causal inferences. A quasi-
experimental study might examine the effects of a policy change in one region, comparing it with
a similar region that did not implement the policy. Both designs aim to determine cause-and-
effect relationships.

. Data Collection Through Controlled Environments

Causal research often requires controlled environments to eliminate or minimize the influence of
external variables. These controlled settings allow researchers to observe the effects of the
independent variable without interference from uncontrolled factors. For instance, in a laboratory
experiment, researchers can carefully monitor the variables to ensure accurate measurement of
their effects. Such control is essential for determining causality, as it helps establish that
observed changes in the dependent variable are directly attributable to the manipulation of the
independent variable.

. Focus on Internal Validity

Internal validity is a primary focus in causal research, as the goal is to establish a clear, credible
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cause-and-effect relationship. Researchers design their studies with rigorous controls to prevent
external factors from influencing the outcomes. This helps ensure that the results reflect the
actual effects of the independent variable. High internal validity increases the confidence that
the observed effects are due to the manipulation of the independent variable and not due to
biases or confounding factors. Strong internal validity strengthens causal inferences.

Types of Casual Research:

. Experimental Research

Experimental research involves manipulating one or more independent variables to observe
their effect on dependent variables in a controlled environment. Researchers randomly assign
subjects to experimental and control groups to minimize biases. By controlling for extraneous
factors, experimental research provides strong evidence for causal relationships. It is commonly
used in laboratory settings but can also be applied in field experiments. This type of research
helps establish clear cause-and-effect conclusions, making it essential for fields like psychology,
medicine, and social sciences.

. Quasi-Experimental Research

Quasi-experimental research is similar to experimental research but lacks random assignment
of subjects to experimental and control groups. It is used when randomization is impractical or
unethical. Instead, researchers rely on pre-existing groups or conditions to assess causality.
Although it provides valuable insights into cause-and-effect relationships, the lack of
randomization may reduce the internal validity of the findings. Quasi-experimental designs are
often used in social sciences, education, and health research, especially when manipulating
variables in real-world settings.

. Field Research

Field research involves studying causal relationships in natural, real-world environments rather
than controlled laboratory settings. Researchers manipulate independent variables in the field,
observing their effects on dependent variables under realistic conditions. This approach offers
high external validity as it closely reflects everyday situations. However, it can be more
challenging to control for extraneous variables, making it harder to isolate the true cause of
observed outcomes. Field research is often used in marketing, social sciences, and public
health studies to understand behaviors in real contexts.

. Longitudinal Research

Longitudinal research tracks the same subjects over an extended period to observe how
changes in one variable may lead to changes in another. This type of causal research is
especially useful for studying long-term effects, such as the impact of lifestyle choices on health
outcomes. Researchers can identify patterns, trends, and causal relationships over time. While
longitudinal studies are valuable for understanding dynamic causal processes, they can be time-
consuming, expensive, and vulnerable to participant drop-out, which can affect the results.

. Cross-Sectional Research

Cross-sectional research involves collecting data from different subjects at a single point in time
to identify causal relationships between variables. Although it doesn’t track changes over time, it
provides a snapshot of how different variables interact. This type of research is more cost-
effective and less time-consuming compared to longitudinal studies but may not establish
causality as effectively. Cross-sectional research is widely used in market research, public
opinion polls, and health studies to examine correlations between demographic factors and
specific outcomes.

Example of Casual Research:
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. Effect of Advertising on Sales

Company conducts a study to examine the impact of increased advertising on its product sales.
They introduce a new marketing campaign in select cities and measure the sales before and
after the campaign. The company compares the results with areas where no advertising was
done, using this data to identify the cause-and-effect relationship between advertising spending
and sales growth. The study concludes that advertising boosts sales in the regions where the
campaign was launched.

. Impact of Employee Training on Productivity

Manufacturing company implements an employee training program aimed at improving
productivity. They measure the output of workers before and after the training. The company
also compares the productivity of employees who received the training to a control group that
did not undergo the program. The results show a significant increase in productivity among
trained employees, establishing a causal link between the training and higher work output. This
helps the company justify the investment in employee development.

. Influence of Price Changes on Consumer Behavior

Retail store tests the effect of changing the price of a popular product. The store raises the price
in one region and lowers it in another while keeping other factors constant. By tracking the sales
in both areas, the store aims to determine how price affects consumer purchasing decisions.
The data reveals that the price increase led to a decrease in sales, while the price reduction
boosted sales, establishing a causal relationship between price and consumer behavior.

. Effect of Social Media Campaign on Brand Awareness

Fashion brand launches a social media campaign to increase awareness of its new collection.
The brand tracks website traffic, social media mentions, and brand recall before and after the
campaign. By comparing these metrics with a control group of similar brands not running
campaigns, the brand determines the direct impact of its social media marketing efforts. The
results indicate a significant increase in brand awareness, establishing a clear causal link
between the campaign and consumer perception.

. Impact of Health Campaign on Smoking Rates

Public health organization runs an anti-smoking campaign in a particular city, using
advertisements, workshops, and support groups. The group collects data on smoking rates
before and after the campaign and compares the findings to a nearby city with no intervention.
The study shows a noticeable reduction in smoking rates in the campaign city, suggesting that
the health campaign caused a decrease in smoking. This causal research helps policymakers
understand the effectiveness of public health strategies.

. Effect of Classroom Environment on Student Performance

School district investigates whether classroom environment influences student academic
performance. One set of classrooms is redesigned to include natural lighting, ergonomic
furniture, and better ventilation, while another set remains unchanged. The district measures
student performance through grades and test scores over a semester. Results show improved
academic performance in classrooms with the new environment, demonstrating a causal link
between a positive classroom setting and student achievement. This research provides
evidence for investing in better school facilities.

. Impact of Workout Routine on Weight Loss

Fitness center runs a study to test whether a specific workout routine helps with weight loss.
Members are divided into two groups: one follows the new workout plan, and the other

Shankar K — Commerce Dept




IV Sem B.Com- APSEC-RESEARCH METHEDOLOGY
42

maintains their usual routine. The center tracks weight loss and fitness levels over several
months. The results show that the group following the new workout routine experienced
significant weight loss, providing evidence of a causal relationship between the workout plan
and weight reduction.

. Effect of Dietary Changes on Cholesterol Levels

Nutritionist conducts a study to determine the effect of a low-fat, high-fiber diet on cholesterol
levels. Participants are asked to follow the dietary changes for three months, and their
cholesterol levels are measured at the beginning and end of the study. Results show a
substantial decrease in cholesterol levels for participants who adhered to the new diet,
establishing a clear cause-and-effect relationship between dietary changes and improved health
outcomes.

Meaning and Components, Objectives, Problems of Research Design

Research design is a structured plan or framework that outlines how a study will be conducted
to answer research questions or test hypotheses. It defines the methodology, data collection
techniques, sampling strategy, and analysis procedures to ensure validity and reliability.
Research designs can be experimental (controlled interventions), quasi-experimental (partial
control), descriptive (observational), or exploratory (preliminary investigation). A well-crafted
design aligns with research objectives, minimizes biases, and ensures accurate, reproducible
results. It serves as a blueprint guiding the entire research process, from data gathering to
interpretation, enhancing the study’s credibility and effectiveness.

Components of Research Design:

. Research Problem

The research problem is the central issue or gap the study addresses. It defines the purpose
and scope, guiding the investigation. A well-formulated problem is clear, specific, and
researchable, ensuring the study remains focused. It often emerges from literature gaps,
practical challenges, or theoretical debates. |dentifying the problem early helps shape
objectives, hypotheses, and methodology.

. Research Objectives

Objectives outline what the study aims to achieve. They should be SMART: Specific,
Measurable, Achievable, Relevant, and Time-bound. Clear objectives help maintain direction,
prevent scope creep, and ensure the study’s feasibility. They may include exploring
relationships, comparing groups, or testing theories. Well-defined objectives also aid in selecting
appropriate research methods and analysis techniques.

. Hypotheses

Hypotheses are testable predictions about relationships between variables. They provide a
tentative answer to the research problem, often stated as null (H,) or alternative (H,).
Hypotheses must be falsifiable and based on prior research. They guide data collection and
statistical testing, helping confirm or reject assumptions. A strong hypothesis enhances the
study’s scientific rigor.

. Variables

Variables are measurable traits that can change. The independent variable (IV) is manipulated
to observe effects on the dependent variable (DV). Control variables are kept constant to
ensure validity, while extraneous variables may interfere. Clearly defining variables helps in
operationalization—making abstract concepts measurable. Proper variable selection ensures
accurate data interpretation.

. Research Methodology
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Methodology refers to the overall strategy: qualitative (exploratory, non-

numerical), quantitative (statistical, numerical), or mixed methods. The choice depends on
research questions, objectives, and available resources. Methodology influences data collection
and analysis techniques. A well-selected methodology enhances reliability, validity, and
generalizability of findings.

. Sampling Technique

Sampling involves selecting a subset of the population for study. Techniques include random
sampling (equal chance), stratified sampling (subgroups), and convenience sampling (ease
of access). Sample size and selection impact generalizability. A representative sample reduces
bias, ensuring findings apply to the broader population.

. Data Collection Methods

Data collection tools include surveys, experiments, interviews, observations,

and secondary data. The method depends on research type—quantitative (structured) or
qualitative (flexible). Reliable instruments(e.g., validated questionnaires) improve accuracy.
Proper data collection ensures consistency and minimizes errors.

. Data Analysis Plan

This outlines how collected data will be processed. Quantitative studies use statistical tests (t-
tests, regression), while qualitative research employs thematic or content analysis. The plan
should align with research questions. Proper analysis ensures valid conclusions, supporting or
refuting hypotheses.

. Ethical Considerations

Ethics ensure participant rights (consent, confidentiality, anonymity) and research integrity.
Ethical approval (e.g., IRB) may be required. Avoiding harm, ensuring transparency, and
maintaining honesty in reporting are crucial. Ethical compliance enhances credibility and
trustworthiness.

Objectives of Research Design:

. Provide Clear Direction

Research design establishes a roadmap for the study, defining what, why, and how the
research will be conducted. It aligns the research problem, objectives, and methodology,
preventing deviations. A clear design ensures all steps—from data collection to analysis—are
logically connected, minimizing confusion. By setting a structured approach, it helps researchers
stay focused, avoid unnecessary detours, and achieve their goals efficiently.

. Ensure Validity and Reliability

A strong research design enhances the validity (accuracy of findings)

and reliability (consistency of results). Proper methodology, sampling, and data collection
techniques reduce biases and errors. Controls for extraneous variables improve internal validity,
while representative sampling strengthens external validity. Replicable procedures ensure
reliability. A well-planned design thus increases confidence in the study’s conclusions, making
them scientifically credible.

. Facilitate Efficient Resource Use

Research design optimizes the use of time, money, and effort by outlining precise steps. It helps
in selecting cost-effective methods, appropriate sample sizes, and feasible timelines. By
anticipating challenges (e.g., data collection hurdles), it prevents wastage of resources. Efficient
planning ensures the study remains within budget while achieving desired outcomes, making
the research process economical and manageable.
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. Enable Generalization of Findings

A robust design ensures findings can be generalized to a broader population. Representative
sampling, standardized procedures, and controlled variables enhance external validity. Whether
qualitative (theoretical generalization) or quantitative (statistical generalization), a well-
structured design increases the study’s applicability beyond the immediate sample, making it
relevant for policymakers, practitioners, or future research.

. Support Hypothesis Testing

Research design provides a framework for systematically testing hypotheses. It defines how
variables will be measured, controlled, and analyzed. Experimental designs (e.g., RCTs)
establish causality, while correlational designs identify relationships. A clear plan for statistical
or thematic analysis ensures hypotheses are examined rigorously, leading to evidence-based
conclusions.

. Ensure Ethical Compliance

An effective research design incorporates ethical safeguards, protecting participants’ rights and
maintaining integrity. It includes informed consent, confidentiality, and risk mitigation strategies.
Ethical approval processes (e.g., IRB review) are integrated into the design. By prioritizing
ethics, researchers uphold credibility, avoid misconduct, and ensure societal trust in their work.
Problems of Research Design:

. Ambiguity in Research Objectives

Unclear or overly broad research objectives can derail a study from the outset. Without precise
goals, the methodology becomes inconsistent, data collection lacks focus, and analysis may be
irrelevant. Researchers must define specific, measurable aims aligned with the research
problem. Failure to do so leads to wasted resources, inconclusive results, and difficulty in
interpreting findings. Clearly articulated objectives ensure coherence and direction throughout
the research process.

. Selection of Appropriate Methodology

Choosing between qualitative, quantitative, or mixed methods is challenging. An unsuitable
approach can compromise data quality—quantitative methods may oversimplify human
behavior, while qualitative ones may lack generalizability. Researchers must match
methodology to the research question, ensuring it captures the needed depth or breadth.
Misalignment leads to weak conclusions, limiting the study’s validity and applicability in real-
world contexts.

. Sampling Errors and Biases

Flawed sampling techniques (e.g., non-random selection, small sample sizes) skew results and
reduce generalizability. Convenience sampling may introduce bias, while inadequate sample
sizes weaken statistical power. Researchers must employ representative sampling strategies to
reflect the target population accurately. Failure to address sampling issues undermines the
study’s credibility, making findings unreliable for broader application.

. Controlling Extraneous Variables

. Uncontrolled external factors can distort the relationship between independent and
dependent variables, leading to false conclusions. In experiments, confounding variables (e.g.,
environmental conditions) may influence outcomes. Researchers must use randomization,
matching, or statistical controls to minimize interference. Poor control reduces internal validity,
casting doubt on whether observed effects are genuine or artifacts of uncontrolled influences.
Ethical Dilemmas and Constraints
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Ethical issues—such as informed consent, privacy, and potential harm to participants—can
restrict research design. Stringent ethical guidelines may limit data collection methods or
sample accessibility. Balancing rigorous research with ethical compliance is challenging but
necessary. Violations risk discrediting the study, while excessive caution may compromise data
richness or experimental rigor.

. Resource and Time Limitations

Budget, time, and logistical constraints often force compromises in research design. Limited
funding may restrict sample sizes or data collection tools, while tight deadlines can lead to
rushed methodologies. Researchers must prioritize feasibility without sacrificing validity. Poor
planning exacerbates these issues, resulting in incomplete data or inconclusive findings that fail
to address the research problem effectively.

Variables are elements, traits, or conditions that can change or vary in a research study. They
are characteristics or properties that researchers observe, measure, and analyze to understand
relationships or effects. Variables can represent anything from physical quantities like height
and weight to abstract concepts like customer satisfaction or employee motivation. In research,
variables are classified into different types such as independent, dependent, controlled, and
extraneous variables. They are essential in forming hypotheses, testing theories, and drawing
conclusions. Without variables, it would be impossible to systematically study patterns,
behaviors, or phenomena across different situations or groups.

Types of Variables in Research:

. Dependent Variable

The dependent variable (DV) is the outcome measure that researchers observe for changes
during a study. It’s the effect presumed to be influenced by other variables. In experimental
designs, the DV responds to manipulations of the independent variable. For example, in a study
on teaching methods and learning outcomes, test scores would be the DV. Proper
operationalization of DVs is crucial for valid measurement. Researchers must select sensitive,
reliable measures that truly capture the construct being studied. The relationship between
independent and dependent variables forms the core of hypothesis testing in quantitative
research.

. Independent Variable

Independent variables (IVs) are the presumed causes or predictors that researchers manipulate
or observe. In experiments, Vs are actively changed (e.g., dosage levels in medication trials),
while in correlational studies they’re measured as they naturally occur. A study examining
sleep’s impact on memory might manipulate sleep duration (IV) to measure recall performance
(DV). IVs must be clearly defined and systematically varied. Some studies include multiple IVs
to examine complex relationships. The key characteristic is that IVs precede DVs in time and
logic, establishing the direction of presumed influence in the research design.

. Control Variable

Control variables are factors held constant to isolate the relationship between IVs and DVs. By
keeping these variables consistent, researchers eliminate alternative explanations for observed
effects. In a plant growth experiment, variables like soil type and watering schedule would be
controlled while testing fertilizer effects. Control can occur through experimental design
(standardization) or statistical analysis (covariates). Proper control enhances internal validity by
reducing confounding influences. However, over-control can limit ecological validity.
Researchers must strategically decide which variables to control based on theoretical relevance
and practical constraints in their specific study context.

. Mediating Variable
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Mediating variables (intervening variables) explain the process through which an 1V affects a
DV. They represent the “how” or “why” behind observed relationships. In studying job training’s
impact on productivity, skill acquisition would mediate this relationship. Mediators are tested
through path analysis or structural equation modeling. Establishing mediation requires showing:
(1) IV affects mediator, (2) mediator affects DV controlling for IV, and (3) IV’s direct effect
diminishes when mediator is included. Mediation analysis provides deeper understanding of
causal mechanisms, moving beyond simple input-output models to reveal underlying
psychological or biological processes.

. Moderating Variable

Moderating variables affect the strength or direction of the relationship between Vs and DVs.
Moderators don’t explain the relationship but specify when or for whom it holds. For example,
age might moderate the effect of exercise on cardiovascular health. Moderators are identified
through interaction effects in statistical models. They help establish boundary conditions for
theories and demonstrate how relationships vary across contexts or populations. Moderator
analysis is particularly valuable in applied research, revealing subgroups that respond differently
to interventions. Proper specification of moderators enhances the precision and practical utility
of research findings.

. Extraneous Variable

Extraneous variables are uncontrolled factors that may influence the DV, potentially
confounding results. These differ from controlled variables in that they’re either unrecognized or
difficult to manage. Examples include ambient noise during testing or participant mood states.
When extraneous variables correlate with both 1V and DV, they create spurious relationships.
Researchers minimize their impact through randomization, matching, or statistical control. Some
extraneous variables become confounding variables when they systematically vary with
experimental conditions. Careful research design aims to identify and mitigate extraneous
influences to maintain internal validity and draw accurate conclusions about causal
relationships.

. Numerical Variables

Numerical variables represent quantifiable measurements on either interval or ratio scales.
Interval variables have equal intervals but no true zero (e.g., temperature in Celsius), while ratio
variables have both equal intervals and a meaningful zero (e.g., weight). These variables permit
arithmetic operations and sophisticated statistical analyses like regression. Continuous
numerical variables can assume any value within a range (e.g., reaction time), while discrete
ones take specific values (e.g., number of children). Numerical data provides precision in
measurement but requires appropriate selection of measurement tools and statistical
techniques to maintain validity and account for distributional properties.

. Categorical Variables

Categorical variables classify data into distinct groups or categories without quantitative
meaning. Nominal variables represent unordered categories (e.g., blood type), while ordinal
variables have meaningful sequence but unequal intervals (e.g., pain scale). Dichotomous
variables are a special case with only two categories (e.g., yes/no). Categorical variables
require different statistical approaches than numerical data, typically using frequency counts,
chi-square tests, or logistic regression. Proper operationalization involves exhaustive and
mutually exclusive categories. While lacking numerical precision, categorical variables
effectively capture qualitative differences and are essential for classification in both
experimental and observational research designs across disciplines.

Sampling Design refers to the framework or plan used to select a sample from a larger
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population for research purposes. It outlines how many participants or items will be chosen, the
method of selection, and how the sample will represent the whole population. A well-structured
sampling design ensures that the sample is unbiased, reliable, and valid, leading to accurate
and generalizable results. It involves key steps like defining the population, choosing the
sampling method (probability or non-probability), and determining the sample size. Proper
sampling design is crucial for minimizing errors and enhancing the credibility of research
findings.

. Population

In research, a population refers to the complete group of individuals, items, or data that the
researcher is interested in studying. It includes all elements that meet certain criteria related to
the study’s objectives. Populations can be large, like all citizens of a country, or small, such as
employees of a particular company. Studying an entire population is often impractical due to
time, cost, and logistical challenges. Therefore, researchers select samples from populations to
draw conclusions. It is critical to clearly define the population to ensure that the research
findings are valid and relevant. A population can be finite (fixed number) or infinite (constantly
changing), depending on the context of the research.

. Sample

Sample is a subset of individuals, items, or data selected from a larger population for the
purpose of conducting research. It represents the characteristics of the entire population but
involves fewer elements, making research more manageable and cost-effective. A well-chosen
sample accurately reflects the traits, behaviors, and opinions of the population, allowing
researchers to generalize their findings. Samples can be chosen randomly, systematically, or
based on specific criteria, depending on the research method. Sampling reduces time, effort,
and resources without compromising the quality of research. However, it’s crucial to avoid
biases during sample selection to ensure the reliability and validity of the study’s results.

. Sample Frame

Sample frame is a complete list or database from which a sample is drawn. It provides the
actual set of potential participants or units that closely match the target population. A sample
frame can be a list of registered voters, customer databases, membership directories, or any
comprehensive listing. The quality of a sample frame greatly affects the accuracy of the
research; an incomplete or outdated frame may introduce errors and biases. Researchers must
ensure that the sampling frame covers the entire population without omitting or duplicating
entries. A good sample frame is current, complete, and relevant, serving as a bridge between
the theoretical population and the practical sample.

. Sample Size

Sample size refers to the number of observations, individuals, or items selected from the
population to form a sample. It plays a crucial role in determining the accuracy, reliability, and
validity of the research findings. A sample size that is too small may lead to unreliable results,
while an unnecessarily large sample can waste resources. Researchers often calculate sample
size using statistical methods, considering factors such as population size, confidence level,
margin of error, and variability. The correct sample size ensures that the sample adequately
represents the population, leading to meaningful and generalizable conclusions. Deciding on
sample size is a critical planning step in any research project.

Characteristics of a good Sample:

. Representativeness

A good sample must accurately reflect the characteristics of the larger population from which it
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is drawn. This means that the sample should include all relevant segments of the population in
appropriate proportions. Representativeness ensures that the findings can be generalized to the
population as a whole. Bias must be minimized, and key attributes such as age, gender,
income, or preferences should be distributed similarly in the sample and the population. Proper
random sampling techniques and well-defined criteria help in maintaining representativeness,
making the research findings valid and applicable beyond the sample group itself.

. Adequate Size

A good sample must be of an appropriate size to ensure the reliability and validity of the results.
A sample that is too small may not capture the variability of the population, leading to inaccurate
conclusions. Conversely, an unnecessarily large sample can waste time and resources. The
ideal sample size depends on the nature of the study, desired confidence level, margin of error,
and population variability. Statistical tools like sample size calculators help determine this.
Adequate sample size enhances the precision of estimates and ensures that the study findings
are statistically significant and meaningful.

. Homogeneity Within, Heterogeneity Between

A good sample should exhibit homogeneity within groups and heterogeneity between
groups, especially in stratified sampling. This means that individuals within each subgroup (or
stratum) should be similar in characteristics relevant to the study, while the different groups
should vary from each other. This approach increases the efficiency of sampling and the
accuracy of estimates within each subgroup. It also ensures better comparison across different
segments of the population. Maintaining this balance allows researchers to gain deeper insights
and identify patterns or differences that may not be visible in a completely random sample.

. Independence

Each element in a good sample should be selected independently of the others. Independence
ensures that the selection of one participant does not influence the selection of another,
avoiding biases such as clustering or duplication. This is crucial for maintaining objectivity in the
sampling process. For example, if one family member is selected, others from the same family
should not automatically be included, unless intentional. Random sampling methods like simple
random or systematic sampling usually maintain independence. Lack of independence in
sampling may compromise data integrity and affect the validity of statistical tests used in the
analysis.

. Practicability

A good sample must be practical to collect in terms of time, cost, accessibility, and effort. Even if
a theoretically perfect sample exists, it may not be feasible in real-world research due to
resource constraints. Therefore, researchers must strike a balance between scientific accuracy
and logistical viability. A practical sample ensures that the data collection process is smooth and
manageable, especially in field studies. Factors like geographic location, availability of
respondents, and budget limitations influence practicability. Despite constraints, the sample
must still maintain integrity, validity, and alignment with research objectives to yield actionable
insights.

. Minimum Sampling Error

A good sample should minimize sampling error—the difference between the sample statistic
and the actual population parameter. While some level of error is inevitable, the goal is to
reduce it as much as possible using appropriate sampling techniques, such as stratified or
systematic sampling, and by ensuring a large enough sample size. Minimizing sampling error
improves the reliability of the conclusions drawn from the research. Proper planning, training of
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data collectors, and careful execution all contribute to reducing this error. A low sampling error
indicates that the sample closely mirrors the population, leading to more trustworthy findings.
. Random Selection

A good sample should be selected using random methods to ensure fairness and reduce bias.
Random selection gives every individual in the population an equal chance of being chosen,
which helps ensure that the sample is truly representative. This avoids conscious or
unconscious favoritism in the selection process. Random sampling techniques include simple
random sampling, stratified sampling, and cluster sampling. By reducing selection bias, random
sampling strengthens the external validity of the research and allows for the generalization of
findings from the sample to the entire population with greater confidence.

. Relevance

The elements included in the sample must be relevant to the purpose of the research. Irrelevant
or unrelated participants can dilute the data, introduce noise, and mislead the findings. For
example, if a study is Career counseling services

Lucknow University notes
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Probability sampling techniques are methods where every member of the population has a
known and equal chance of being selected for the sample. These techniques aim to eliminate
selection bias and ensure that the sample is truly representative of the entire population.
Common types of probability sampling include simple random sampling, systematic
sampling, stratified sampling, and cluster sampling. Researchers often prefer probability
sampling because it allows the use of statistical methods to estimate population parameters and
test hypotheses accurately. This approach enhances the validity, reliability, and generalizability
of research findings, making it fundamental in scientific studies and decision-making processes.
Types of Probability Sampling Techniques:

. Simple Random Sampling

Every population member has an equal, independent chance of selection, typically using
random number generators or lotteries. This method eliminates selection bias and ensures
representativeness, making it ideal for homogeneous populations. However, it requires a
complete sampling frame and may miss small subgroups. Despite its simplicity, large sample
sizes are often needed for precision. It's widely used in surveys and experimental research
where unbiased representation is critical.

. Stratified Random Sampling

The population is divided into homogeneous subgroups (strata), and random samples are
drawn from each. This ensures representation of key characteristics (e.g., age, gender). It
improves precision compared to simple random sampling, especially for heterogeneous
populations. Proportionate stratification maintains population ratios, while disproportionate
stratification may oversample rare groups. This method is costlier but valuable when subgroup
comparisons are needed, such as in clinical or sociological studies.

. Systematic Sampling

A fixed interval (*k*) is used to select samples from an ordered population list (e.g., every 10th
person). The starting point is randomly chosen. This method is simpler than random sampling
and ensures even coverage. However, if the list has hidden patterns, bias may occur. It's
efficient for large populations, like quality control in manufacturing or voter surveys, but requires
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caution to avoid periodicity-related distortions.
. Cluster Sampling

The population is divided into clusters (e.g., schools, neighborhoods), and entire clusters are
randomly selected for study. This reduces logistical costs, especially for geographically
dispersed groups. However, clusters may lack internal diversity, increasing sampling error. Two-
stage cluster sampling (randomly selecting subjects within chosen clusters) improves accuracy.
It's practical for national health surveys or educational research where individual access is
challenging.

. Multistage Sampling

A hybrid approach combining multiple probability methods (e.g., clustering followed by
stratification). Large clusters are selected first, then subdivided for further random sampling.
This balances cost and precision, making it useful for large-scale studies like census data
collection or market research. While flexible, it requires careful design to minimize cumulative
errors and maintain representativeness across stages.

Non-Probability Sampling Techniques:

Non-probability Sampling refers to research methods where samples are selected through
subjective criteria rather than random selection, meaning not all population members have an
equal chance of participation. These techniques are used when probability sampling is
impractical due to time, cost, or population constraints. Common approaches include
convenience sampling (easily accessible subjects), purposive sampling (targeted selection of
specific characteristics), snowball sampling (participant referrals), and quota sampling (pre-set
subgroup representation). While these methods enable faster, cheaper data collection in
exploratory or qualitative studies, they carry higher risk of bias and limit result generalizability to
broader populations. Researchers employ them when prioritizing practicality over statistical
representativeness.

Types of Non-Probability Sampling Techniques:

. Convenience Sampling

Researchers select participants who are most easily accessible, such as students in a
classroom or shoppers at a mall. This method is quick, inexpensive, and requires minimal
planning, making it ideal for preliminary research. However, results suffer from significant bias
since the sample may not represent the target population. Despite limitations, convenience
sampling is widely used in pilot studies, exploratory research, and when time/resources are
constrained.

. Purposive (Judgmental) Sampling

Researchers deliberately select specific individuals who meet predefined criteria relevant to the
study. This technique is valuable when studying unique populations or specialized topics
requiring expert knowledge. While it allows for targeted data collection, the subjective selection
process introduces researcher bias. Purposive sampling is commonly used in qualitative
research, case studies, and when investigating rare phenomena where random sampling isn’t
feasible.

. Snowball Sampling

Existing study participants recruit future subjects from their acquaintances, creating a chain
referral process. This method is particularly useful for reaching hidden or hard-to-access
populations like marginalized communities. While effective for sensitive topics, the sample may
become homogeneous as participants share similar networks. Snowball sampling is frequently
employed in sociological research, studies of illegal behaviors, and when investigating
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stigmatized conditions.
. Quota Sampling

Researchers divide the population into subgroups and non-randomly select participants until
predetermined quotas are filled. This ensures representation across key characteristics but
lacks the randomness of stratified sampling. Quota sampling is more structured than
convenience sampling yet still prone to selection bias. Market researchers often use this method
when they need quick, cost-effective results that approximate population demographics.

. Self-Selection Sampling

Individuals voluntarily choose to participate, typically by responding to open invitations or
surveys. This approach yields large sample sizes easily but suffers from volunteer bias, as
participants may differ significantly from non-respondents. Common in online surveys and call-in
opinion polls, self-selection provides accessible data though results should be interpreted
cautiously due to inherent representation issues.

Key differences between Probability and Non-Probability Sampling

Aspect Probability Sampling Non-Probability
Sampling
Selection Basis Random Subjective
Bias Risk Low High
Representativeness High Low
Generalizability Strong Limited
Cost High Low
Time Required Long Short
Complexity High Low
Population Knowledge Required Optional
Error Control Measurable Unmeasurable
Use Cases Quantitative Qualitative
Statistical Tests Applicable Limited
Sample Frame Essential Flexible
Precision High Variable
Research Stage Confirmatory Exploratory
Participant Access Challenging Easy
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Sampling errors arise due to the process of selecting a sample from a population. These errors
occur because a sample, no matter how carefully chosen, may not perfectly represent the entire
population. Sampling errors are inherent in any research involving samples, as they are caused

by the natural variability between the sample and the population.

Types of Sampling Errors:

1. Random Sampling Error:

This type of error occurs purely by chance when a sample does not reflect the true
characteristics of the population. For example, in a random selection, certain subgroups may be
underrepresented purely by accident. Random sampling error is inherent in any sample-based
research, but its magnitude decreases as the sample size increases.

2. Systematic Sampling Error:

This type of error arises when the sampling method is flawed or biased in such a way that
certain groups in the population are consistently over- or under-represented. An example would
be using a biased sampling frame that does not include all segments of the population, such as
conducting a phone survey where only landlines are used, thus excluding people who use only
mobile phones.

Methods to Reduce Sampling Errors:

. Increase Sample Size:

A larger sample size reduces random sampling errors by capturing a wider variety of
characteristics, bringing the sample closer to the population’s true distribution.
. Use Stratified Sampling:

In cases where certain subgroups are known to be underrepresented in the population, stratified
sampling ensures that all relevant segments are proportionally represented, thus reducing
systematic errors.

. Properly Define the Sampling Frame:

Ensuring that the sampling frame accurately reflects the population in terms of its key
characteristics (age, gender, income, etc.) helps in reducing the bias that leads to systematic
sampling errors.

Non-Sampling Errors

Non-sampling errors occur for reasons other than the sampling process and can arise during
data collection, data processing, or analysis. Unlike sampling errors, non-sampling errors can
occur even if the entire population is surveyed. These errors often result from inaccuracies in
the research process or external factors that affect the data.

Types of Non-Sampling Errors:

1. Response Errors:

These occur when respondents provide incorrect or misleading answers. This could happen due
to a lack of understanding of the question, deliberate falsification, or memory recall issues. For
example, in a survey about income, respondents may underreport or overreport their earnings
either intentionally or unintentionally.

2. Non-Response Errors:

These errors arise when certain individuals selected for the sample do not respond or are
unavailable to participate, leading to gaps in the data. Non-response error can occur if certain
demographic groups, such as younger individuals or people with lower income, are less likely to
participate in the research.

3. Measurement Errors:
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These errors result from inaccuracies in the way data is collected. This could include poorly
designed survey instruments, ambiguous questions, or interviewer bias. For instance, if the
wording of a survey question is unclear or misleading, respondents may interpret it differently,
leading to inconsistent or inaccurate data.

4, Processing Errors:

Mistakes made during the data entry, coding, or analysis phase can introduce non-sampling
errors. This might include misreporting values, incorrectly coding qualitative data, or making
computational errors during data analysis. For example, a data entry clerk might misenter a
response, or software might be programmed incorrectly, leading to erroneous results.
Methods to Reduce Non-Sampling Errors:

. Careful Questionnaire Design:

Non-sampling errors such as response and measurement errors can be minimized by designing
clear, unambiguous, and neutral questions. Pilot testing the survey can help identify confusing
or misleading questions.

. Training Interviewers:

For face-to-face or phone surveys, ensuring that interviewers are well-trained can reduce
interviewer bias and improve the accuracy of the responses collected.
. Use of Incentives:

Offering incentives can help to reduce non-response errors by encouraging more individuals to
participate in the survey. Follow-up reminders can also be effective in increasing response
rates.

. Improve Data Processing Methods:

Employing automated data collection methods, such as computer-assisted data entry, can
reduce human error during data processing. Additionally, double-checking data entries and
ensuring rigorous quality control can minimize errors during the data processing stage.

. Address Non-Response:

To tackle non-response bias, researchers can use statistical methods like weighting, which
adjusts the results to account for differences between respondents and non-respondents.
Additionally, multiple rounds of follow-up or alternative data collection methods (such as online
surveys) can help improve response rates.

Hypothesis Testing is a statistical method used to make decisions or draw conclusions about a
population based on sample data. It involves formulating two opposing hypotheses: the null
hypothesis (H,), which assumes no effect or relationship, and the alternative hypothesis (H,),
which suggests a significant effect or relationship. The process tests whether the sample data
provides enough evidence to reject H, in favor of H,. Using a significance level (a), the test
determines the probability of observing the sample data if H, is true. Common methods include
t-tests, z-tests, and chi-square tests.

Characteristics of Hypothesis:

. Testability

A good hypothesis must be testable through empirical observation or experimentation. This
means it should make clear, measurable predictions that can be verified or disproven using
data. A testable hypothesis avoids vague language and includes variables that can be
quantified or observed in real-world situations. For instance, “Customer satisfaction improves
sales” is testable if satisfaction and sales are properly defined and measured. Testability
ensures that the hypothesis can undergo scientific scrutiny, allowing for validation or rejection
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based on evidence. Without testability, a hypothesis remains theoretical and cannot contribute
meaningfully to research or decision-making.
. Falsifiability

A hypothesis must be falsifiable, meaning it can be proven wrong through evidence. This
characteristic is essential for scientific inquiry, as it allows researchers to critically examine the
hypothesis by attempting to disprove it. If a hypothesis cannot be refuted under any condition, it
lacks scientific value. For example, “All swans are white” is falsifiable because the discovery of
a single black swan disproves it. Falsifiability encourages objectivity and rigor, making it
possible to separate valid hypotheses from those based on assumptions or beliefs. It keeps
research grounded in observable facts rather than subjective interpretations.

. Clarity and Precision

A hypothesis must be clearly and precisely stated to avoid confusion and misinterpretation. It
should define the variables involved and express the relationship between them in specific
terms. Ambiguity or vague language can lead to inconsistent understanding and flawed
research design. For example, “Social media affects youth” is unclear, while “Daily use of
Instagram negatively affects academic performance among college students” is precise. Clarity
ensures that all stakeholders—researchers, participants, and readers—understand exactly what
is being studied, making it easier to develop valid methodologies and analyze results accurately.
. Specificity

Specificity ensures that the hypothesis focuses on a particular aspect or relationship, limiting the
scope to manageable and researchable elements. A specific hypothesis includes well-defined
variables, the direction of the expected relationship, and often the population or context. For
instance, “Increased screen time reduces sleep quality among teenagers” is more specific than
“Technology affects health.” Specific hypotheses help in selecting the right research design,
sampling method, and data collection tools. They also allow for more accurate testing and
interpretation of results. Being specific makes the hypothesis more useful and applicable in
addressing the research problem effectively.

. Relevance

A hypothesis must be relevant to the research problem, objectives, and field of study. It should
address a significant question or gap in knowledge that, when tested, contributes to theory or
practice. Irrelevant hypotheses waste resources and divert attention from meaningful inquiry.
For example, in a study on employee retention, a relevant hypothesis could be “Flexible work
hours increase employee retention in the IT sector.” Relevance ensures that the findings from
the research will provide useful insights or solutions. It aligns the hypothesis with real-world
needs, making the research more impactful and valuable.

. Consistency with Existing Knowledge

A well-formulated hypothesis should align with existing theories, principles, or findings unless it
intentionally seeks to challenge them. Consistency with established knowledge ensures that the
hypothesis is grounded in reality and builds on previous research. For example, a hypothesis
about the relationship between motivation and performance should be compatible with known
motivational theories like Maslow’s or Herzberg’s. However, even if challenging established
ideas, the hypothesis should do so logically and not contradict basic facts. This characteristic
enhances the hypothesis’s credibility and acceptance within the academic or scientific
community.

Formulation of Hypothesis Testing:

The formulation of hypothesis testing involves defining and structuring the hypotheses to
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analyze a research question or problem systematically. This process provides the foundation for
statistical inference and ensures clarity in decision-making.

1. Define the Research Problem

. Clearly identify the problem or question to be addressed.

. Ensure the problem is specific, measurable, and achievable using statistical methods.

2. Establish Null and Alternative Hypotheses

. Null Hypothesis (H_0): Represents the default assumption that there is no effect,
relationship, or difference in the population.Example: “There is no difference in the average test
scores of two groups.”

. Alternative Hypothesis (H_1): Contradicts the null hypothesis and suggests a
significant effect, relationship, or difference.Example: “The average test score of one group is
higher than the other.”

3. Select the Type of Test

. Determine whether the test is one-tailed (specific direction) or two-tailed (both
directions).

o One-tailed test: Tests for an effect in a specific direction (e.g., greater than or
less than).

o Two-tailed test: Tests for an effect in either direction (e.g., not equal to).

4. Choose the Level of Significance (a)

The significance level represents the probability of rejecting the null hypothesis when it is true.

Common values are a = 0.05 (5%) or a = 0.01 (1%).

5. Identify the Appropriate Test Statistic

Choose a test statistic based on data type and distribution, such as t-test, z-test, chi-square, or
F-test.

6. Collect and Analyze Data

. Gather a representative sample and compute the test statistic using the collected data.

. Calculate the p-value, which indicates the probability of observing the sample data if the
null hypothesis is true.

7. Make a Decision

. Reject H_0 if the p-value is less than a, supporting H_1.
. Fail to reject H_0 if the p-value is greater than a, indicating insufficient evidence
against H_O.

Types of Hypothesis Testing:

Hypothesis testing methods are categorized based on the nature of the data and the research
objective.

1. Parametric Tests

Parametric tests assume that the data follows a specific distribution, usually normal. These tests
are more powerful when assumptions about the data are met. Common parametric tests

include:

. t-Test: Compares the means of two groups (independent or paired samples).

. z-Test: Used for large sample sizes to compare means or proportions.

. ANOVA (Analysis of Variance): Compares means across three or more groups.
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F-Test: Compares variances between two populations.

2. Non-Parametric Tests
Non-parametric tests do not assume a specific data distribution, making them suitable for non-
normal or ordinal data. Examples include:

Chi-Square Test: Tests the independence or goodness-of-fit for categorical data.
Mann-Whitney U Test: Compares medians between two independent groups.
Kruskal-Wallis Test: Compares medians across three or more groups.

Wilcoxon Signed-Rank Test: Compares paired or matched samples.

3. One-Tailed and Two-Tailed Tests

One-Tailed Test: Tests the effect in one direction (e.g., greater or less than).

Two-Tailed Test: Tests the effect in both directions, identifying whether it is significantly

different without specifying the direction.

4. Null and Alternative Hypothesis Testing

Null Hypothesis (Hy): Assumes no effect or relationship.

Alternative Hypothesis (H,): Suggests a significant effect or relationship.

5. Tests for Correlation and Regression

Pearson Correlation Test: Evaluates the linear relationship between two variables.

Regression Analysis: Tests the dependency of one variable on another.
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MODULE 4: DATA COLLECTION & HYPOTHESIS TESTING

Data Collection: Primary Data: Observations, Interviews, Questionnaires, Focus
Groups (used in Indian market research). Secondary Data: Government Portals
(MOSPI, RBI, SEBI), Reports (CMIE, ASSOCHAM, FICCI), Journals, News
Archives. Al-powered Data Collection: Chatbots (for customer surveys), Google
Forms, Type form, Kobo toolbox. Hypothesis Testing: Steps involved in testing of
hypothesis, Level of significance, Chi Square Test, T-Test, Z-Test, Using
Excel/SPSS.

MEANING OF DATA

Data refers to the collection of facts, figures, measurements, observations, or any other
relevant materials that can be analysed to generate meaningful information. It forms the
foundation of research, enabling researchers to study patterns, relationships, and
trends. Data can be raw or processed and can originate from primary or secondary
sources.

DEFINITIONS OF DATA

Goode and Hatt (1952): "Data are facts, figures, and other evidence gathered through
observation, experience, or experiments which serve as the basis for reasoning,
discussion, or calculation".

CHARACTERISTICS OF DATA

1. Relevance: Data should directly relate to the research problem and objectives.
Irrelevant data increases confusion and may lead to incorrect conclusions.

2. Accuracy: Data must be precise and free from errors. Accurate data ensures the
reliability of analysis and findings.

3. Completeness: Data should cover all aspects of the problem being studied.
Incomplete data may compromise the validity of research results.

4, Consistency: Data collected should be uniform across sources and time
periods. Contradictory data can affect the reliability of the research.

5. Timeliness: Data must be current and collected within an appropriate time frame
to reflect the situation accurately. Outdated data may lead to misleading results.

6. Objectivity: Data should be free from bias or personal opinion. Objective data
ensures that conclusions are based on facts rather than assumptions.

7. Quantifiable or Measurable: Most research data should be quantifiable to facilitate
analysis. Even qualitative data must be systematically categorized for meaningful
interpretation.

8. Accessibility: Data should be obtainable and retrievable without undue difficulty.
Readily accessible data saves time and resources during research.

9. Representativeness: Data must accurately reflect the population or phenomenon
under study. Representative data allows generalization of findings to the broader
context.

10. Flexibility: Data should be adaptable for various analytical purposes, such as
descriptive, inferential, qualitative, or quantitative analysis.
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Primary data refers to the information collected directly by a researcher for the specific
purpose of a study. It is original, first-hand, and tailored to meet the objectives of the
research project. Unlike secondary data, which is collected for other purposes, primary

data provides accurate and up-to-date

insights into

the phenomenon under

investigation. In Indian market research, primary data is crucial due to the diverse
consumer base, regional variations, and rapidly evolving market trends.

METHODS OF PRIMARY DATA

attitudes.
-high response rate
- suitable for complex topics

Method Merits Demerits
- Provides real-time,
unbiased data. Ti .
, - Time-consuming.
- Useful for studying actual . .
, - Observer bias possible. -
behaviour rather than reported | . . . .
) , Limited to visible actions, not
Observation behaviour. )
internal thoughts.
- Can reveal non-verbal .
- ethical concern
cues. . ,
o L - challenges in data recording

-Flexibility in Application

- captures non-verbal

information

- In-depth, detailed insights. |- Resource-intensive (time, cost).

- Flexibility to probe deeper. |- Risk of interviewer bias.

. - Captures emotions and - Responses may be influenced

Interviews

by social desirability.
- Limited sample size
- high cost

Questionnaires/Surveys

- Cost-effective for large
samples.

- Standardized, easy to
analyse.

- Can collect both quantitative
and qualitative data.

- wide reach

- Easy of analysis

- Low response rates possible.
- Misinterpretation of questions.
- Limited depth compared to
interviews.

- dishonest answers

Focus Groups

- Explores collective
attitudes and group dynamics.
- Generates diverse
perspectives quickly.

- Useful for brainstorming
and idea testing.
- Quick data collection
- cost effective

- Dominant voices may
overshadow others.

- Groupthink risk.

- Requires skilled moderation
and careful analysis.

- time consuming

- limited sample size
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Observations

Systematic watching, listening, and recording of behaviours, events, or conditions in
their natural setting. Watching and recording behaviours/events in natural or controlled
settings.

Observation is widely used in market research, social studies, organisational studies
and behavioural research in India.

Types:

> Participant Observation: Researcher actively takes part in the group or

activity being studied.

> Non-Participant Observation: Researcher observes without direct

involvement.

> Structured Observation: Uses a checklist or framework to record
specific behaviours/events.

> Unstructured Observation: Open-ended, flexible, and exploratory.

> Ex: Studying consumer behaviour in a store, classroom dynamics, or

workplace routines.

Interviews

Direct, face-to-face or virtual questioning to gather detailed information. Direct
interaction with participants (structured, semi-structured, or unstructured). It allows
gathering in-depth insights about opinions, perceptions, experiences and attitudes that
may not be captured through surveys or observations.

> Structured Interviews: Pre-determined set of questions, standardized format.
> Semi-Structured Interviews: Guided by key questions but allows flexibility.
> Unstructured Interviews: Open-ended, conversational, and exploratory.
> Focus Interviews: Concentrated on a specific topic or issue.

> Ex: Collecting in-depth insights about customer satisfaction, employee
experiences, or expert opinions.

Questionnaires

Written sets of questions distributed to respondents for self-completion. Written sets of
questions distributed to individuals (online, paper, etc.). They can be administrated in
physical form, online, or via mobile platforms.

Types:

> Closed-Ended: Multiple choice, rating scales, yes/no responses (easy to
analyse).

> Open-Ended: Allows respondents to express views in their own words.

> Mixed: Combination of both for balance.

> Ex: Large-scale surveys on consumer preferences, feedback forms, or

academic research.
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Focus Groups
Guided group discussions with selected participants to explore perceptions, attitudes, or
ideas. It is a qualitative research method in which small group of selected participants
discuss specific topic. Guided group discussions on specific topics, moderated by a
facilitator. They are especially useful for exploring new ideas, testing concepts, and
understanding group dynamics. Types:
Structured Interviews: Pre-determined set of questions, standardized format.
Semi-Structured Interviews: Guided by key questions but allows flexibility.
Unstructured Interviews: Open-ended, conversational, and exploratory.
Focus Interviews: Concentrated on a specific topic or issue.

Ex: Testing new product concepts, exploring social attitudes, or refining
marketing campaigns.

YV V VYV

SECONDARY DATA SOURCES IN INDIAN MARKET RESEARCH

Secondary Data Secondary data refers to data that have already been collected,
processed, and published by other agencies for purposes different from the current
research problem. In Indian market research, secondary data plays a crucial role in
understanding macroeconomic trends, industry performance, financial markets, and
policy environments. Secondary data are economical, time-saving, and provide a broad
base for framing research problems, hypotheses, and research design. Major sources of
secondary data in India include government portals, institutional and industry reports,
and academic journals.

SOURCES OF SECONDARY DATA

1. Government Portals: Government portals are the most authentic and reliable
sources of secondary data in India. These portals provide comprehensive data on
population, economy, finance, industry, labour, and social indicators. It includes the

following:

> Reserve Bank of India (RBI): The Reserve Bank of India is a major source of
financial and monetary data. Reports such as the RBI Annual Report, Monetary Policy
Report,

and Handbook of Statistics on the Indian Economy are widely used in financial
research, banking studies, and macroeconomic analysis.

> Securities and Exchange Board of India (SEBI): EBI provides valuable
secondary data related to capital markets, listed companies, mutual funds, investor
protection, and market regulation. SEBI annual reports, circulars, and statistical bulletins
offer insights into stock market trends, corporate governance practices, insider trading
cases, and regulatory developments.

> Ministry of Statistics and Programme Implementation (MOSPI): MOSPI is the
apex government body responsible for collecting and disseminating official statistics in
India. It provides data on national income, GDP, inflation, industrial production,
employment, consumption expenditure, and price indices. MOSPI conducts large-scale
surveys such as the National Sample Survey (NSS) and Periodic Labour Force Survey

Shankar K — Commerce Dept




IV Sem B.Com- APSEC-RESEARCH METHEDOLOGY
61

(PLFS).

2. Reports By Industry and Professional Bodies: Industry associations and
research institutions publish detailed analytical reports that serve as important
secondary data sources in Indian market research. Other Reports is as follows:

> Centre for Monitoring Indian Economy (CMIE): CMIE is a leading private
research organization that provides high-quality economic and business data.

> Assocham (Associated Chambers of Commerce and Industry of India):
ASSOCHAM publishes industry-specific reports, white papers, and policy
recommendations covering sectors such as manufacturing, infrastructure, healthcare,
education, and digital economy.

> Ficci (Federation of Indian Chambers of Commerce and Industry): FICCI is
one of India's oldest and most influential industry bodies. It publishes sectorial reports,
surveys, and knowledge papers in collaboration with consulting firms and government
agencies.

3. Journals

Academic journals provide peer-reviewed research articles, empirical studies,
theoretical frameworks, and case analyses. Journals published by universities,
professional bodies, and international publishers contain reliable and validated
secondary data. Journals focus on specific disciplines such as economics, medicine,
education, or sociology. This specialization allows researchers to access detailed and
subject-specific secondary data.

4. News Archives

News archives store previously published news articles, reports, editorials, and
interviews. These records provide factual information about social, political, economic,
and cultural events over time. Researchers use news archives to study trends, public
opinion, policy changes, and media coverage across different time periods. This is
particularly useful in social science, political, and communication research.

AI-POWERED DATA COLLECTION TOOLS
Al-powered data collection tools use artificial intelligence, automation, and digital
platforms to gather information efficiently from respondents.

Chatbots (for Customer Surveys) Chatbots are Al-based programs designed to
communicate with users through text or voice in data collection, chatbots act as virtual
interviewers by asking pre-designed questions and recording responses
automatically. They can be integrated into websites, mobile applications, customer
service platforms, and messaging apps such as WhatsApp or Facebook Messenger.
Example: An e-commerce company uses a chatbot to ask customers about delivery
speed, product quality, and overall satisfaction immediately after an order is delivered.
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1. Google Forms

Google Forms is a free, web-based data collection tool that allows users to create
online surveys, questionnaires, and quizzes. It supports various question types such as
multiple-choice short answers, checkboxes, and rating scales. All responses are
automatically stored and organized in Google Sheets.

Example: A school uses Google Forms to collect parent feedback on online learning
programs.

2. Type form

Type form is an advanced online survey tool that focuses on creating engaging and
visually appealing surveys. Unlike traditional forms. Type form displays one question at a
time, making the experience conversational and less overwhelming for respondents.
Example: A marketing agency uses Type form to collect customer opinions on a newly
launched advertising campaign.

3. Kobo Toolbox

Kobo Toolbox is an Al-enabled digital data collection platform designed mainly for field
research and humanitarian studies. It is especially useful in areas with poor or no
internet connectivity. Surveys can be conducted using smartphones or tablets in offline
mode.

Example: A public health organization uses Kobo Toolbox to collect vaccination data
from remote rural areas.

HYPOTHESIS TESTING: PROCESS

1. Formulate the Hypotheses: The first step is to clearly state two competing
hypotheses
> The Null Hypothesis (Ho) represents the status quo or no effect. It assumes

that there is no difference, no change, or no relationship in the population.
Example: The population mean is equal to 10.

> The Alternative Hypothesis (H+) represents what the researcher wants to
prove it suggests the presence of an effect, difference, or change.
Example: The population mean is not equal to 10, greater than 10, or less than 10.

2. Select the Significance Level (a\alpha): The significance level (a\alpha) is
chosen before conducting the test. It represents the probability of rejecting a true null
hypothesis, known as a Type | error. Common values of a are 0.05 (5%) or 0. 01 (1%),
depending on how much risk the researcher is willing to accept.

3. Collect Sample Data: Next, relevant data is collected from the population through
methods such as surveys, experiments, or observations. The quality and size of the
sample are important because they directly affect the reliability of the test results.

4. Compute the Test Statistic: Using the collected data, a test statistic is calculated.
This value measures how far the sample result deviates from what is expected under
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the null hypothesis. Common test statistics include the z-statistic, t-statistic, chi-square,
or F-statistic, depending on the nature of the data and the hypothesis.

5. Determine the P-value or Critical Value: The p-value represents the probability
of obtaining results as extreme as the observed sample data, assuming the null
hypothesis is true. Alternatively, a critical value is obtained from statistical tables based
on the chosen significance level and the type of test being used. This value acts as a cut-
off point for decision-making.

6. Make the Decision: The decision is made by comparing the p-value with the
significance level (a):

If p-value < q, reject the null hypothesis.

If p-value>aq, fail to reject the null hypothesis.

This step determines whether the sample data provides strong enough evidence against
Ho

Example: Ho: Tally usage does not reduce audit time H+: Tally usage reduces audit
time.

If p value is 0.02, since 0.02 < 0.05, reject Ho. Conclusion: Tally likely reduces audit
time.

7. Interpret and Conclude the Results: Finally, the statistical decision is explained
in simple, real-world language. The conclusion should clearly state whether there is
sufficient evidence to support the alternative hypothesis or whether the evidence is
insufficient to reject the null hypothesis.

HYPOTHESIS TESTING USING SPSS AND EXCEL

Chi-Square Test

The Chi-Square test is a non-parametric statistical test used to determine whether there
is a significant relationship between two categorical variables or whether observed
frequencies differ expected frequencies.

> Procedure in Excel First, enter observed frequency data in frequencies are
not provided, calculate them using row and column totals. Use the function -CHISQ
TEST (observed range, expected range) or access the Data Analysis table. If expected
ToolPak, select Chi-Square Test, and input the ranges. Excel provides the p-value,
which is compared with the significance level to make a decision.

> Procedure in SPSS: Go to Analyse Descriptive Statistics Crosstabs. Place
variables in the row and column boxes, click Statistics, select Chi-square, and then click
OK. SP'SS generates a Chi-Square table showing the test statistic and p-value, which is
used to determine significance.

t- Test
The t-test is a parametric test used to compare means when the sample size is small
and the population standard deviation is unknown. It assumes that the data is
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approximately normally distributed. The t-test is commonly used to compare one sample
mean with a known value, compare means of two independent groups, or compare
paired observations.

> Procedure in Excel: Enable the Data Analysis ToolPak, then select t-Test
(one-sample. two-sample assuming equal or unequal variances, or paired). Enter the
data ranges, hypothesized mean difference, and significance level. Excel outputs the t-
statistic and p-value for decision-making. Alternatively, the function -T. TEST() can be
used.

> Procedure in SPSS: Navigate to Analyse — Compare Means and select the
appropriate t-test option. Assign the test and grouping variables, define groups if

needed, and click OK. SPSS displays mean values, t-statistics, degrees of freedom, and
significance values for interpretation.

z- Test

The z-test is a parametric statistical test used when the sample size is large (usually
n>30) and the population variance is known. It tests whether a sample mean differs
significantly from a population mean or whether two sample means differ significantly.
The z test is commonly used in large-scale surveys, industrial quality control, and
census analysis.

> Procedure in Excel: Use the Data Analysis ToolPak and select z-Test: Two
Sample for Means or calculate the z-value manually using formulas. Excel provides the
test statistic and p-value, which are compared with the significance level

> Procedure in SPSS: SPSS does not provide a direct z-test option, but it can
be performed by computing z-scores. Go to Analyse Descriptive Statistics Descriptive,
then use Transform Compute Variable to calculate the z-value. The result is interpreted
using the standard normal distribution table.

Descriptive statistics converts raw data into a simple form using numbers, tables, and
graphs. It helps in understanding the basic features of data without making predictions
or generalizations.

Measures of Central Tendency

These show the average or centre value of data. Mean — average of all values

Median — middle value Mode — most frequent value

Example: Average marks of students in a class.

DIFFERENCE BETWEEN PRIMARY AND SECONDARY DATA
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Points Primary Data Secondary Data
Meaning Data collected by researcher Data collected by other persons. ‘
himself
Originality Original or unique information Not original or unique information.
Adjustment Doesn’t need adjustment, is Needs adjustment to suit actual aim. ‘
focused
Sources Surveys, observations, Internal records, Govt. published data, etc.
experiments
Type of data Qualitative data Quantitative data \
Methods Observation, experiment, Desk research method, searching online,
interview etc.
Reliability More reliable Less reliable \
Time consumed More time consuming Less time consuming
Need of Needs team of trained Doesn’t need team of investigators ‘
investigators investigators
Cost effectiveness Costly Economical
Collected when Secondary data is inadequate Before primary data is collected !
Capability More capable to solve a problem Less capable to solve a problem
Suitability Most suitable to achieve objective May or may not be suitable \
Bias Possibility of bias exist Somewhat safe from bias
Collected by Researcher or his agents Persons other than who collects primary ‘
data

MODULE 5: DATA ANALYSIS AND REPORT WRITING

Meaning, Steps in data analysis, Classification and Tabulation (Concepts only),
Types of Data Analysis: Descriptive, Inferential, Qualitative, Quantitative. Basic
descriptive tools in Excel or SPSS : Mean, Median, Mode, SD. Graphical
Representations using Excel/SPSS Bar Charts, Pie Charts, Histograms.
Introduction to Al tools for analysis: ChatGPT (for qualitative summaries),
Monkey Learn, Orange Data Mining (Concepts only).

Report Writing: Meaning and purpose of Report Writing, Types of Research
Reports, Report Sections: Abstract, Introduction, Methodology, Data Analysis,
Conclusion. Writing Bibliography: APA and MLA format.

MEANING OF DATA ANALYSIS

Data Analysis can be defined as a systematic process of collecting, transforming,
cleaning organizing, and modelling data with the objective of discovering useful
information, drawing meaningful conclusions, and supporting effective decision-
making. According to researchers and data science practitioners, data analysis helps
convert raw facts into actionable knowledge that can guide planning, policy
formulation, and strategic decisions.

DEFINITIONS OF DATA ANALYSIS
C.R.Kothari defines data analysis as the process of examining, categorizing,
tabulating, and recombining evidence to address research questions.

STEPS INVOLVED IN THE DATA ANALYSIS PROCESS
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1. Data Requirements Specification: Data analysis begins with clearly defining the
problem, question, or objective. The type of data required depends on the purpose of
the analysis or the experiment being conducted.

2. Data Collection: Data Collection refers to the systematic gathering of data based
on the specified requirements. In the current digital environment, data can be
collected from various sources such as:

Surveys and

questionnaires Interviews

and observations

3. Data Processing: Data Processing involves organizing and transforming raw data
into a suitable format for analysis. This may include: Structuring data into rows and
columns Converting data into consistent formats

4. Data Cleaning: Data collected from real-world sources often contains errors such
as missing values, duplicate records, or incorrect entries. Data Cleaning is the
process of identifying and correcting these problems to improve data quality.

5.Data Analysis: Once the data is processed and cleaned, it is ready for analysis.
Data Analysis involves applying appropriate techniques to interpret data and derive
meaningful insights. Depending on the objective, analysts may use:

Descriptive statistics (mean, median,

percentages) Inferential statistics (correlation,

regression analysis)

6. Communication: The final step in the data analysis process is communication of
results. The findings must be presented in a clear and understandable format to
support decision-making. This may include:

Reports and research papers and Tables and charts
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CLASSIFICATION:

The collected data, also known as raw data or ungrouped data are always in an
unorganised form and need to be organized and presented in meaningful and readily
comprehensible form in order to facilitate further statistical analysis.

MEANING OF TABULATION:

Tabulation is a systematic & logical presentation of numeric data in rows and columns,
to facilitate comparison and statistical analysis. It facilitates comparison by bringing
related information close to each other and helps in further statistical analysis and
interpretation.

The analysis used in tabulation is of 4 types of Classification of data
1. Qualitative Classification: When the classification is done according to traits,
such as physical status, nationality, social status, etc., it is known as qualitative
classification.

2. Quantitative Classification: In this, the data is classified on the basis of features
which are quantitative in nature. In other words, these features can be estimated
quantitatively.

3. Temporal/Chronological Classification: In this classification, time becomes the
categorising variable and data is classified according to time. Time may be in years,
months, weeks, days, hours, etc.

4. Spatial/Geographical Classification: When the categorisation is done on the
basis of location, it is called spatial classification. The place may be a country, state,
district, block, village/town, etc.

TYPES OF DATA ANALYSIS

1. Descriptive Data Analysis
Descriptive analysis focuses on summarizing and presenting data in a
meaningful way. Purpose:
To describe what has happened in the
data. Key features:
Uses measures like mean, median, mode,
percentage Data is presented using tables,
charts, graphs
Does not make predictions or
generalizations Example:
Average sales of a company for a year
Number of customers visiting a store per
day

2. Inferential Data Analysis
Inferential analysis goes beyond the data and makes predictions or generalizations
about a population based on a sample.
Purpose:
To draw conclusions about a larger group using sample
data. Key features:
Uses statistical techniques like hypothesis testing, regression, confidence
intervals Helps in decision-making
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Involves probability

Example:

Predicting election results based on a sample
survey Estimating average income of a
population

3Qualitative Data Analysis
Qualitative analysis deals with non-numerical data such as opinions,
experiences, and descriptions.
Purpose:
To understand concepts, thoughts, or
experiences. Key features:
Data is in the form of text, audio, images
Focuses on themes, patterns, meanings
Methods include content analysis, thematic
analysis Example:
Customer feedback reviews
Interview responses

4Quantitative Data Analysis
Quantitative analysis deals with numerical data and involves statistical
calculations. Purpose:
To measure variables and analyse
relationships. Key features:
Data is in the form of numbers
Uses mathematical and statistical tools
Results are often presented in graphs and charts
Example:
Sales figures analysis
Exam scores comparison

DESCRIPTIVE TOOLS IN SPSS OR EXCEL

1. MEAN

68

» The mean is the most commonly used measure of central tendency in

descriptive data analysis and represents the arithmetic average of a dataset.

» In Excel, the mean is calculated using the AVERAGE (range) function, which

quickly computes the average of selected numerical values.

» In SPSS, the mean is obtained by selecting Analyse Descriptive Statistics —
Descriptives or Frequencies, where the software automatically computes the
mean along with other statistics. In research methodology, the mean calculated
through Excel or SPSS is widely used to summarize variables such as
average marks, income, or satisfaction scores, providing a single value that

represents the overall level of the data.

2. MEDIAN

» The median is the middle value of a dataset when the values are arranged in
ascending or descending order. It is particularly useful when data contains
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extreme values or is skewed.

> In Excel, the median is calculated using the MEDIAN (range) function.

» In SPSS, the median can be obtained through Analyse Descriptive Statistics
Frequencies, where it is reported automatically.

> In research studies, the median calculated using Excel or SPSS is commonly
used in income, salary, and expenditure analysis, as it provides a more
accurate measure of central tendency when outliers are present.

3. Mode
» The mode is the value that occurs most frequently in a dataset and is
especially useful for categorical or nominal data.

> In Excel, the mode is calculated using the MODE. SNGL (range) function for a
single most frequent value.

» In SPSS, the mode is generated through Analyse — Descriptive Statistics
Frequencies.

> In research methodology, the mode obtained using Excel or SPSS helps
identify the most common response, such as the most preferred learning
method or the most frequently chosen product category in survey research.

4. STANDARD DEVIATION (SD)

» Standard deviation is a key measure of dispersion that indicates how much
data values deviate from the mean. A low standard deviation shows that
values are closely clustered, while a high standard deviation indicates greater
variability.

> In Excel, standard deviation is calculated using -STDEV. S (range) for sample
data or STDEV. P (range) for population data.

> In SPSS, it is automatically reported under Analyse Descriptive Statistics ——
Descriptives. In research methodology, standard deviation computed using
Excel or SPSS is widely used to assess consistency and variability in test
scores, performance measures, and survey responses.

GRAPHICAL REPRESENTATIONS USING EXCEL/SPSS
1. Bar Charts

» Bar charts are one of the most commonly used graphical tools in Excel and
SPSS for comparing data across different categories. They represent data
using rectangular bars, where the length or height of each bar corresponds to
the value of a category.

> In Excel, bar charts are created using the Insert variables such as satisfaction
levels, age groups, or product preferences.

» In SPSS, bar charts are Charts Bar/Column Chart option, allowing easy
comparison of generated through Graphs Chart Builder or Legacy Dialogs
percentages can be displayed.

» In research methodology, bar charts are widely used in survey research to
compare responses across groups because they provide clear and simple
visual interpretation of categorical data.

2. Pie Charts
» Pie charts are graphical representations used in Excel and SPSS to show the
proportional distribution of data. The entire circle represents 100 percent, and
each slice indicates the share of a category in the total dataset.
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> In Excel, pie charts are created using Insert Charts Pie Chart, making them
suitable for displaying percentage-based results such as gender distribution or
satisfaction levels.

» In SPSS, pie charts can be produced using Graphs — Chart Builder or Legacy
Dialogs
— Pie, where categories are displayed as portions of a whole.

> In research methodology, pie charts are particularly useful when the objective
is to highlight relative proportions rather than comparisons, helping readers
quickly understand the composition of data.

3. Histograms

» Histograms are graphical tools used in Excel and SPSS to display the
distribution of continuous numerical data. Unlike bar charts, histograms group
data into class intervals and show frequencies for each interval, helping
researchers understand data patterns such as normal distribution or
skewness.

» In Excel, histograms can be created using Insert Statistical Chart —
Histogram or through the Data Analysis ToolPak.

> In SPSS, histograms are generated using Graphs Chart Builder Descriptive
Statistics Histogram or through Analyse Frequencies.

> In research methodology, histograms are widely used to examine score
distributions, income levels, or test results, enabling researchers to identify
variability, central tendency, and data spread.

INTRODUCTION TO AITOOLS FOR ANALYSIS
1. ChatGPT-used for qualitative summaries and understanding text
2. Monkey Learn- used for analysing large amounts of text using Al
3. Orange Data Mining used to understand data mining and machine learning
concepts (conceptual level only)

1. ChatGPT for Qualitative Summaries
ChatGPT is an Artificial Intelligence tool designed to understand and generate human-
like text, making it especially useful for qualitative analysis where the focus is on
words, meanings, opinions, and experiences rather than numbers. For students,
ChatGPT acts like an intelligent reading and writing assistant that can quickly process
large amounts of text and present the information in a clear and organized way.

2. Monkey Learn for Text Analysis

Monkey Learn is an Al-powered text analysis tool that focuses on organizing and
analysing large amounts of written text in a structured and measurable way. Unlike
ChatGPT, which is conversational and explanatory, Monkey Learn is designed to
automatically process text data and turn it into categories, labels, and insights that can
be counted and compared. It uses Natural Language Processing (NLP) techniques
such as text classification, sentiment analysis, keyword extraction, and entity
recognition.

3. Orange Data Mining:
Orange is an open-source, component-based, visual programming software designed
for data visualization, machine learning, and data mining. It uses a drag-and-drop
interface with "widgets" to create workflows for data analysis without requiring coding
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skills. It is widely used for education, bioinformatics, and rapid data exploration.

RESEARCH REPORT

A research report is the systematic, organized, and articulate presentation of research
work in written form. It is a document that contains key aspects of a research project,
including objectives, methodology, findings, and recommendations.

PRINCIPLES OR CHARACTERISTICS OF RESEARCH REPORT WRITING
1. Clarity and Simplicity
The report should be written in clear, simple, and understandable language so that the
reader can easily grasp the message.
2. Accuracy and Reliability
All information, data, and facts must be correct, precise, and based on reliable sources.
3. Objectivity and Neutrality
The report should be unbiased and free from personal opinions or emotions.
4. Conciseness
The report should be brief and to the point, avoiding unnecessary repetition or irrelevant
details.
5. Logical Organization
Content should be arranged in a systematic order (introduction, body, findings,
and conclusion).

6. Completeness
All necessary information should be included so that the report fully addresses the topic.
7. Consistency
Uniform style, format, headings, and terminology should be maintained throughout the
report.
8. Proper Presentation
Use of headings, subheadings, tables, charts, and formatting improves
readability and appearance.
9. Analytical Approach
A good report not only presents data but also analyses and interprets it.
10. Timeliness
The report should be prepared and submitted within the required time frame.

PURPOSE/SIGNIFICANCE OF RESEARCH REPORT

1. Communication of Research Findings
A research report clearly presents the results, analysis, and conclusions of a study to
readers such as managers, researchers, or policymakers. It converts raw data into
meaningful information, making it easier for others to understand what was discovered
and why it matters.

2. Basis for Decision Making
Research reports provide reliable and evidence-based information that helps in
making informed decisions. For example, businesses use research findings to decide
on pricing, marketing strategies, or expansion plans, reducing uncertainty and risk.

3. Documentation and Record Keeping

A research report serves as a formal record of the entire research process, including
objectives, methods, data, and results. This documentation is useful for future
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reference, audits, and verification of the work done.

4. Evaluation and Monitoring
Research reports help in assessing the performance or effectiveness of a project,
policy, or program. By comparing objectives with actual outcomes, organizations can
monitor progress and identify areas for improvement.

5. Guiding Future Research
The findings, limitations, and recommendations mentioned in a research report
provide direction for further studies. Researchers can build on existing knowledge,
avoid repetition, and explore new areas based on previous work.

6. Supporting Accountability and Transparency
A well-prepared research report ensures that the research process and results are
transparent. It holds researchers accountable for their work by clearly showing how
conclusions were reached and how data was used.

7. Facilitating Knowledge Sharing
Research reports contribute to the sharing of knowledge among individuals,
organizations, and institutions. They help spread new ideas, innovations, and insights,
which can benefit a wider audience.

8. Enhancing Managerial and Operational Efficiency
In business and management, research reports provide insights that improve planning,
control, and operations. They help managers identify problems, optimize resources,
and enhance overall efficiency.
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TYPES OF RESEARCH REPORTS

Research reports vary in length, format, and style depending on the purpose of the
study, the audience, and the nature of the research problem. The choice of report
format is influenced by practical needs, organizational preferences, and the type of
data collected.
For example: Business reports are often short and written in letter format for quick
communication.

A. Technical Report
Technical reports are formal, detailed, and methodologically rigorous. They are used
when full documentation is required for recordkeeping, academic purposes, or
professional dissemination.

B. Popular Report
Popular reports are designed for general audiences and emphasize simplicity,
readability, and practical relevance. They minimize technical jargon and focus on
policy implications and operational insights.

C. Oral Presentation
Oral presentations are effective for interactive discussions of research results,
especially when immediate policy decisions or stakeholder input is required.

D. Research Articles
Condensed reports suitable for journals, magazines, or online publications, focusing
on key findings and methodology.

E. Monographs: Comprehensive, book-length reports addressing a specific
research topic in depth, often used in academia or specialized industries.

RESEARCH REPORT SECTIONS

I. Abstract
The abstract is a concise and comprehensive summary of the entire research report. It
provides the reader with a quick overview of what the study is about and what has
been achieved. Typically written in one paragraph of 150-250 words, the abstract
briefly states the research problem, objectives, methodology, key findings, and
conclusions. It enables readers to quickly decide whether the report is relevant to their
interests.

II. Introduction
The introduction sets the context and foundation of the research study. It explains why
the research is undertaken, the background of the problem, and its significance in the
present academic or practical environment. This section introduces the research topic,
defines the research problem, and clearly states the objectives of the study.

I11. Methodology
The methodology section explains how the research was conducted. It provides a
detailed description of the research design, data sources, sampling technique, sample
size, tools of data collection, and methods of analysis. This section ensures the
transparency, reliability of the study.
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IV. Data Analysis

The data analysis section involves the systematic examination, interpretation, and
presentation of collected data. Data is organized using tables, charts, graphs, and
statistical measures such as percentages, averages, and standard deviation. This
section converts raw data into meaningful information.

I. Conclusion

The conclusion summarizes the major findings of the study and highlights their
implications. It reflects whether the research objectives have been achieved and
whether the hypotheses are supported or rejected. The conclusion does not introduce
new data but integrates and interprets the results in a meaningful manner.

WRITING BIBLIOGRAPHY

Meaning of Bibliography

A bibliography is a comprehensive and systematically arranged list of all sources of
information that are consulted, referred to, or cited during the course of a research
study. These sources may include books, academic journals, research reports,
theses, government publications, websites, and digital databases. The bibliography is
presented at the end of a research report, dissertation, project, or academic paper and
serves as evidence of the depth and breadth of the researcher's review of existing
literature.

CHARACTERISTICS OF A GOOD BIBLIOGRAPHY
A good bibliography must satisfy several essential characteristics to ensure academic
quality and reliability:

1. Accuracy: Accuracy is the most important characteristic of a bibliography. All
details such as author names, year of publication, title of the work, edition, publisher,
journal volume, issue number, and page numbers must be correctly recorded. Even
minor errors can mislead readers and reduce the credibility of the research.

2. Completeness: Each bibliographic entry should contain all necessary publication
details required to identify and locate the source. Incomplete references reduce the
usefulness of the bibliography and may raise questions about the authenticity of the
research.

3.Consistency in Style: A bibliography must strictly follow one citation style-such as
APA or MLA-throughout the research work. Mixing styles leads to confusion and
reflects poor academic discipline.

4. Systematic Arrangement: Bibliographic entries are generally arranged in
alphabetical order of the author's surname or the name of the organization. This
systematic ordering helps readers quickly locate references.

5. Uniform Formatting: Uniformity in font, spacing, punctuation, indentation (such

as hanging indentation), italics, and capitalization enhances readability and
professional presentation.
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6. Relevance: Only sources that are directly relevant to the research topic should be
included. Irrelevant or unrelated sources reduce the academic focus of the
bibliography.

7. Authenticity and Reliability: Sources listed in the bibliography should be
credible, scholarly, and authoritative, such as peer-reviewed journals, academic
books, official reports, and reputed websites.

8. Ethical Compliance: A bibliography reflects ethical research conducted by
acknowledging the intellectual contributions of others and avoiding plagiarism.

APA FORMAT (AMERICAN PSYCHOLOGICAL ASSOCIATION)

MEANING
The APA format is a standardized referencing style developed by the American
Psychological Association. It is widely used in social sciences, commerce,
management, psychology, education, and behavioural studies. APA emphasizes the
author-date system, which highlights the currency of research.

» General Format Book
Author, A. A. (Year). Title of the book. Publisher.
Example: Sharma, R. K. (2022). Research methodology Methods and
applications. Kalyani Publishers.

» Journal Article Format
Author, A. A. (Year). Title of article. Title of journal, Volume (Issue), page range.
Example: Mehta, P. (2021). Digital consumer behaviour in India. Indian
Journal of Commerce. 46(3), 55-68.

» Website Format
Author/Organization. (Year). Title of webpage. Website name. URL.
Example: Reserve Bank of India. (2024). Financial stability report. RBL
https://www.zbi.org.in.

MLA FORMAT (MODERN LANGUAGE ASSOCIATION)

MEANING

The MLA format is a citation style developed by the Modern Language Association
and is widely used in humanities, literature, arts, and language studies. MLA
emphasizes author and page number, focusing on textual analysis rather than
recency.

» General Format Book
Author's Last Name, First Name. Title of Book. Publisher, Year.
Example: Sharma, R. K. Research Methodology Methods and Applications,
Kalyani Publishers, 2022.

» Journal Article Format
Author. "Title of Article". Title of Journal, vol, number, no. issue, Year, pages.
Example: Mehta, P. "Digital Consumer Behaviour in India". Indian
Journal of Commerce, vol 46, no. 3. 2021, pp. 55-68.
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» Website Format
Author/Organization. "Title of Webpage". Website Name, Year, URL.

rbi. org. in
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Example: Reserve Bank of India. "Financial Stability Report". RBI, 2024, www.



http://www/
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