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INTRODUCTION 

 

Biostatistics is branch of science which deals with data collection, analysis and 

interpretation of data for generating new knowledge or to answer certain questions and 

research is a systematic process of collection, analysis and interpretation of data for 

generating new knowledge or to answer certain questions. Research involves various 

people working together as team, which includes the Principle and co- Investigators, 

laboratory and field staff, the statisticians and the institution in which the research is 

carried out, those who provide the finances, the participants or study subjects and their 

community. 

Why research? 

 

The nature of the research is done for achieving two major objectives 1) - to generate 

new knowledge and technologies to deal with major unresolved issues; this could be 

called basic research.  And the second one 2) to identify priority problems and to 

design and evaluate policies and programmes that will use optimal resources for 

maximizing benefit; this could be called applied research. Operational research is one 

type of applied research that focuses on improving accessibility, acceptance, quality and 

sustainability of services. 
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What is Research? 

It is a search for “truth” 

Literally it means search, search and re-search 

Philosophical – many ways to get to the truth similarly many designs to answer the research 

question 

Research is what we do when we have a question or a problem we want to resolve 

We may already think we know the answer to our question already 

We may think the answer is obvious, common sense even 

But until we have subjected our problem to rigorous scientific  scrutiny, our 'knowledge' 

remains little more than guesswork or at best, intuition.  

Research Methodology 

Process of Research 

Formulation of Research Question 

Choosing Study designs 

 

Process of Research It can also be shown as  

 

It is a search for “truth” 

Philosophical – many ways to get to the truth similarly many designs to answer the research 

question 

Why Do We Research 
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It’s a human nature or lust to acquire more and more knowledge . His ability to put the 

ideas or observation logically into practice. And keen to explore more and more by going 

deep and deep into the matter in order to answer the question WHY, WHEN and how this 

has happened. We may already think we know the answer to our question already.We may 

think the answer is obvious, common sense even. But until we have subjected our 

problem to rigorous scientific scrutiny, our knowledge' remains little more than guess-

work or at best, intuition. It is a search for “truth”.Literally it means search, search and re-

search.Philosophical – many ways to get to the truth similarly many designs to answer the 

research question.Research is what we do when we have a question or a problem we want 

to resolve.  

 

 

Classical scientific method 

In the classical scientific approach consider the following points 

a. Observation of some phenomenon, 

b. Maybe systematic, occasional or accidental 

c. Some define statement pertaining to the  idea of an explanation (hypothesis) 

d. All were based on Induction,  intuition or some  guesswork of the investigator 

e. Usually informed by related work 

f. Testing of the hypothesis 

g. Test and revision cycle 

Planning of research  

I. Statement of the problem  

II. Literature review related to (I)  

III. Choice of research method  

IV. Design of study  

V. Data collection  

VI. Analysis of data  

VII. Write-up  

 

 

or diagrametically ,the sequence can be  
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Sequence of Research

1. Choosing the research question

2. Developing the protocol

3. Pre-testing and revising the protocol

4. Carrying out the study

5. Analyzing the findings

6. Drawing and disseminating the conclusions
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All these are main component  and sequence of Research  methodology 

The investigator should be in a position to  answer  before formulation of research question 

the following ? 

1. Do I know the field and its literature well? 

2. What are the important research questions in my field?  

3. What areas need further exploration?  

4. Could my study fill a gap? Lead to greater understanding?  

5. Has a great deal of research already been conducted in this topic area?  

6. Has this study been done before? If so, is there room for improvement?  

7. Is the timing right for this question to be answered? Is it a hot topic, or is it becoming 

obsolete?  

8. Would funding sources be interested?  

9. If you are proposing a service program, is the target community interested?  

10. Most importantly, will my study have a significant impact on the field?  

 

Literature Review 

Provides a scientific context for the research and to validate it against the three criteria for a 

good research question;  

Avoid duplication of effort (if a question has been addressed in numerous ways and 

the answer is always similar then it might not be worth pursuing further; or, you 

might want to try to examine the question in a new way (new setting, new 

population, etc);  

Identify potential problems in conducting the research (knowing in advance the 

potential problems that can arise in the research can help you to avoid them) 

Good research Question - Clarity 

I. Parameter to measure 

II. Comparison group 

III. Direction and magnitude of difference 

IV. Population reference 

V. Time frame 

 

Designing the Study – 5 Questions 

1. How will the study be conducted? -  Choose a research strategy and a specific 

design within the chosen strategy 

2. What will be studied? - Choice of operational definition for the hypothetical 

constructs you're studying 

3. Where will the study be conducted? - Lab or field setting? Location? 
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4. Who will be studied?  - What population and what sampling technique? 

5. When will the study be conducted? - Time factors? Cross-sectional or 

longitudinal? 

 

Besides serving these two major purposes research can also be viewed as a tool for 

development of human resources for health because research process stimulates 

researchers to think logically and provokes them to create innovative health 

interventions for overcoming the health problems. 

 

To start with the research Protocol is to select a research topic. The topic should be 

able to stand alone as an explanation of the study. In doing so we need to understand 

prevailing operational realities and how to work within their limits. The protocol 

should explain the study in terms of answers to the following questions: 

 

a) When: - It should specify the study period  

b) Where: It should tell the place where the study will be conducted.  

c) How: - I t  s h o u l d  ex p l a i n  t he  me t h o d o l o g y ,  wh i c h  i n c l u d e s  the 

study design and the rational for choosing it. Also describes Instruments / 

techniques to be used 

d) Who:  -  Defines the targets and the study population and sample size. 

e) What: - Identifies the variables to be  measured and outcomes to be analyzed. 

 

f) Comments on the expected Significance of results and contribution to 

knowledge. 

 PROTOCOL  

 

Protocol is an architect or blue print or a sketch/ plane of conducting  any 

research,providing  quick details and general plan of the study. The protocol should 

depicts that the whole study is  concise, feasible, interesting, novel, ethical, and 

reliable/reproducible and moreover it must be sufficient to orient the reader to the main 

purpose of the study, how it would be conducted and its expected benefits.  

INTRODUCTION 

Study question 

 

Protocol should start with a clear and precise formulation of the research question. It 

may be a good practice to write this in the form of a question and not as a statement. 

While formulating research question, its relevance to public health, feasibility of 

conducting the study to answer the question and likelihood of implementation of the 
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findings must be kept in mind. The more precise the question, the more likely it is that 

research will provide new knowledge.  

Rationale and previous knowledge on the subject 

The purpose of this section is to state how the research question arose from current 

knowledge about the subject. The sequence  of one’s ideas needs to be set out in a 

logical sequence. We the investigator should be very concise; methodological and 

include key references, not a complete review of the literature.  

OBJECTIVES 

 

 The objectives are a main part of research. The whole area revolves round these 

objectives. Broadly the objectives can be put under two categories –  

1). Primary and  

2) Secondary objective. 

 

The primary objective emerges from the study title and questions. It indicates the 

specific approach towards answering the study question and is Precise, Measurable, 

Specific, Achievable and Relevant.  

 

Objectives should represents - why we want to carry out the research and what we are 

going to achieve from the study?  

 

The objectives should be. These objectives should be justify the outcome and also the 

title.  

 

Study population 
 

 In descriptive studies the group in which the study will be carried out and to whom will 

the results refer – Geography / age-group/ epidemiological group is called study 

population. It is also called study space or target population. 
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Module 4: Literature Review 

Quadrant 1 

 

1. Introduction 

A literature review is an essential component of the research process, and involves critically analyzing the 

available research on a specific research problem or question. Literature reviews are a useful of way of 

reviewing existing research available on a particular topic, and identifying gaps in research. A literature 

review is thus an essential part of a research proposal. This module focuses on defining the literature 

review and its stages.  

 

2. Learning Outcome 

By the end of this module, a student will be able to understand: 

 the purpose of a literature review 

 the stages of conducting a review 

 how to avoid plagiarism  

 

3. What is a Literature Review? 

As the name suggests, a literature review involves scanning literature that is relevant to your research 

project. When we speak of ‘literature’, we mean a collection of texts on a specific theme or subject. 

Depending on your subject, this collection can include scholarly articles, journals, census data, websites, 

research reports and organizational reports. Conducting a literature review is an essential step of the 

research process, because it helps in familiarizing oneself with the research that has already been 

conducted on a particular subject.  For this reason, although literature reviews may be conducted prior to 

formally starting a research project, researchers often find it necessary to continue reviewing the literature 

on an ongoing basis, as new data or findings are revealed. 

 

There are several purposes to conducting a literature review: 

3.1. To identify research material available on a specific research problem or question. 

3.2. To highlight the context/background within which your project would fit 

3.3. To identify gaps in research on a specific research problem or question. 

3.4. To familiarize oneself with problems and issues that have been noted with regards to research on 

a particular problem or question. 

 

Literature reviews are written for: 

 Research proposals: Any research proposal, whether for a Master’s or PhD degree, or a grant 

proposal, or just a small research project usually includes a literature review. 

 Research reports: In the same vein, all research reports and journal articles include a literature review 

as a way of contextualizing the said research project. 

 Literature review articles: Some journals publish literature reviews on a specific theme or topic as a 

way of documenting research conducted on a specific topic. 

Literature reviews are thus a key part of the research process, not only informing the research process, but 

also in the role they play in contextualizing the research in the research proposal and the research report. 

 

 

4. Stages of conducting a Literature Review 

Conducting a literature review can be a complex and time-consuming process. For this reason, it is 

helpful to think of doing it in stages: 

4.1. Stage 1: Defining  a specific research problem or question 

The first step is, of course, to identify an appropriate research problem or statement. In some situations, 

you may be given a topic to research, by your organization or faculty member or research team leader. In 



 

SWE/RMS/LR/M4 by Ms. Neeta Goel 

this case, you can get started with finding appropriate literature as defined in Stage 2 below. In cases 

where you are at liberty to choose your own topic, you may want to begin this process by brainstorming 

ideas or topics that you are interested in researching. Make an exhaustive list of these possible topics. In 

order to shortlist a few, it is necessary to do a quick search of available material on a topic. You could do 

a quick search of the internet, check your library for books on the topics you are considering, or even talk 

to faculty or resource persons who are experts or professionals in the areas of your interest, as they may 

be able to help you identify relevant material. Based on what you find, you will be able to hone in on a 

specific topic that interests you. However, choose your topic carefully. If your topic is too broad, you may 

find yourself overwhelmed with information, and may not be able to organize this information in a useful 

or efficient manner. If your topic is too narrow, you may not find enough information on the subject.  

 

For example, let’s say you are interested in the subject of “Child Labor in India”. If you scan the internet 

or journals for information, you are likely to be inundated with information, and it will be hard for you to 

maintain focus or explore the topic meaningfully. While this information may be useful to get a broad 

understanding of the problem, you may find it too generic to be useful to your specific project. On the 

other hand, if you focus your search on child labor in a small village in Haryana, you may not find any 

material readily available on this subject. Therefore, you may need to adjust your topic to ensure you have 

enough information on which you can base your research. Thus, perhaps you might find it more useful to 

focus on child labor in a certain district, or focus your study on the impact of child labor in a certain 

industry (rag pickers, for example). 

 

4.2. Stage 2: Finding sources of literature 

While there is a wide variety of information available across different media, it is important to choose the 

right sources. To some extent, the choice of sources also depends on your research area. For example, if 

you are researching the efficacy of a government employment scheme, your sources might include 

brochures or reports of the employment scheme; reports of similar studies conducted on the scheme by 

public or private sources; and, reports of other employment schemes so that you can build a comparative 

analysis. Where possible, it is advisable to use variety of sources in order to include different perspectives 

on the topic being researched. 

 

4.2.1 Electronic databases: If you have easy access to the internet, electronic databases such as Google 

Scholar may prove to be very useful, because within a few seconds, you can gain access to a lot of 

material from websites and electronic databases. However, it is important to be careful what materials you 

select. For example, websites such as Wikipedia would not qualify as scholarly material. Sometimes, you 

may also find already existing datasets that contain data that may be useful to you, such as census data. In 

these cases, you will need to contact the relevant authorities to request permission to use the dataset for 

your own research. 

 

4.2.2 Books and Journal articles: Books and journals provide a good source of updated scholarly material 

on a variety of subjects. Journal articles can be accessed online (Google Scholar or other electronic 

databases), or through paper copies. Libraries usually subscribe to multiple journals and are a good cost-

effective way to gain access to journals.As you read through books and journal articles, don’t forget to 

check their reference lists or bibliographies for other texts that might be relevant to your work. 

 

4.2.3 Other publications: Depending on the nature of your topic, you may also find it useful to look at 

census records, government publications, organizational reports, empirical research reports, theses and 

dissertations submitted by other students, historical records, newspaper articles and archival data. Also 

look for existing literature reviews on your subject. 

 

No matter what sources you use, always remember to keep a record of each text you review so that you 

can cite them correctly in your literature review. This is the best way of preventing plagiarism. 
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4.3. Stage 3: Organizing information  

Once you have identified your sources, the next step is to read these and organize the information that is 

relevant to your project.  

 

4.3.1 Critical reading: Since the purpose of the review is to identify what research has been conducted so 

far, and what flaws and gaps exist, it is important to read critically. Reading critically means to read 

through a text carefully, identifying its strengths and weaknesses, and seeing how the text fits in with your 

research project. Not every text you read will be relevant to your project. Therefore, skim the abstract (if 

available) and headings/sub-headings quickly and eliminate the text if it is not relevant to your topic. You 

may choose to start your research with recent sources, or you can start with historical or landmark studies 

that you are aware of, and then build up to more recent research. 

Once you have identified a relevant text, you must give it a detailed reading. Each text will have its own 

gaps in information or flaws in research – it is important that you identify these and make note of them. 

While reading, make note of how the author has described the problem or issue. How is the author 

connecting the problem to certain research methods or findings? Does the author provide adequate 

evidence for these connections or results? How does this data relate to your own research? As you would 

have realized by now, it is not possible to critically read a text in just one reading. Therefore, it may be 

necessary to read a text multiple times to truly understand it, and to assess its significance for your 

project. 

 

4.3.2 Making notes: As you read, it is also important to make notes on what you are reading. Take notes 

on each text you read, either in a notebook, on index cards, or even in a computer file (Example: Ms 

Office Word or Excel programs). 

Start out by copying down the complete bibliographic information for each text. This should include the 

author(s) name, publication date, article title, and all other relevant information. When you are writing up 

your literature review, this information will be essential to prevent inadvertent plagiarism.  

Once you have noted down the bibliographic information, summarize the key information from the text in 

your own words. Most journal articles and research reports include abstracts. However, rather than just 

using the author’s summary from the abstract, try to use your own words, as this is a good way of judging 

your own understanding of the text. Also make notes of how this particular text is useful for your own 

project – does it provide evidence for or against your hypothesis? Does it make use of a relevant research 

method in response to your topic? How is it useful to you? Is there a different way the author could have 

conducted or presented the research? Be sure to also include strengths or weaknesses that you noted 

during your critical reading of the article. You may also choose to make note of a few keywords for each 

text. For example, going back to our previous example of child laborers, you could choose “ragpickers” 

or “survey method” or “interviews with child laborers” as your key words. 

While taking notes, you may also choose to copy out direct quotes from the text that you are reading. If 

so, you must make sure that you enclose them in quotation marks, so that when you use them later, you 

do not accidently plagiarize.  

As you write up notes, make sure you file your notes and the related texts in an organized fashion, so you 

can access them easily. You may choose to do this in various ways. You could either file them 

alphabetically by author name. Or, you may choose to file them chronologically. Or, you may choose to 

group them by theme – for example, you may choose to file under “research methods” or “theory” or 

“problems during research process.”  

 

4.4. Stage 4: Writing your literature review 

If you have organized your notes well, writing the literature review will not be a difficult process. A key 

element of writing the review is to make an argument or claim, based on your review of the literature. 

Organizing your review around an argument or claim will make it easier for you to write the review, as 

opposed to a more general listing of authors and texts. For example, a claim related to the study of child 

laborers could be “While it may be challenging for most child laborers to complete basic education, 
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children employed in family-owned business are more likely to be school dropouts.” Once you have 

identified an argument, you can organize your data around your argument, using the texts for evidence to 

support your argument, or to highlight how certain authors disagree with your argument. It is important to 

highlight authors who disagree with your approach, because you can critically evaluate these texts to 

demonstrate gaps in their research or approaches, or even to identify potential weaknesses of your own 

argument. 

 

As with most academic papers, the literature review also follows the pattern of introduction, body and 

conclusion. The introduction provides an overview of the specific research topic including the scope of 

your review, and what the review includes or excludes. The body would cover the findings of your 

literature review, relevant definitions, what the primary findings or debates in the field are, and your own 

analysis of gaps or findings. The conclusion section would focus on how your own research project fits 

into the findings of the review, and how you intend to extend the body of research available on a topic 

further. 

 

While all three sections of the review are important, the body of the review explains your analysis of the 

texts you have reviewed. It is the longest section of the review, and has to be organized carefully. One 

rule of thumb in writing this section is to move from the general to specific. This means that you could 

begin by describing briefly the general area of research you have undertaken, highlighting key studies you 

have found, and then move into a narrower, more focused and detailed discussion of your topic. This 

approach helps set the stage for your findings and for your own research project. Remember to take a 

critical perspective on your review of the literature – you are not merely summarizing the literature you 

have read, but rather looking at it analytically, and critiquing the field. 

 

One of the common mistakes is to organize the body of the literature review by author. This means that 

the body of the literature review is merely a listing of one author after another, without any analysis or 

critical reflection on the findings of the review. In reality, this type of writing is referred to as an 

“Annotated Bibliography” and this is not an appropriate way to write a literature review. There are 

multiple ways to organize the body of the literature review, and again, what method you choose may 

depend on the type of research project you are undertaking, or one that is most useful in demonstrating 

the need for your research.Two common ways to organize the body of the review are as follows: 

 

4.4.1 Chronological: In this method, the review is organized by the order of the texts being reported. So, 

one would arrange the texts chronologically (in order of publication) and then proceed to explain how the 

subject area developed across a span of time. Another option is that instead or reporting by publication 

date, report how a theme developed over a period of time. So, for example, if you are studying the 

different types of industry that use child labor, you could track these over time. So, the body of your 

literature review would be organized by industries using child labor between 1900-1920 or 1921-40. 

 

4.4.2 Thematic: Instead of focusing on chronological order, thematic reviews focus on a particular theme. 

So, for example, you could focus your review based on the different national or state legislative efforts to 

control and eliminate child labor. 

 

What is important to note is that both these methods find ways of synthesizing information, rather than 

simply reporting it. Again, it may be helpful to keep in mind your argument/claim as you organize and 

write your paper. The style you choose must be based on what would work best for your argument. The 

purpose of the review is to lay the groundwork for your own research, and not to simply function as 

annotated bibliography which lists what different authors have said on a given topic. Thus, in writing the 

review, be sure to include a critical analysis of the research that has been done by various researchers, and 

to organize your review by these themes. 
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The literature review must be written in an academic style, avoiding informal language. Keep your 

writing concise and clear, avoiding repetitions. Also remember to check with your professor/research 

team leader if there is a particular bibliographic or reference style that must be followed. Common styles 

are MLA, APA, Harvard, etc. Additional information on these styles is available here: 

http://owl.english.purdue.edu/owl/section/2/ 

 

5. Plagiarism 

Plagiarism refers to the act of copying or passing off someone else’s work as your own. Plagiarism can 

occur due to missing citations for direct quotes or paraphrased information. Sometimes, this may happen 

unintentionally due to incorrect or incomplete citations of original texts. Plagiarism is unethical and a 

punishable offence. Even inadvertent plagiarism can impact your credibility as a researcher and a 

professional. In order to avoid plagiarizing, the following ideas may be helpful: 

 All research reports involve citing texts written by other authors. However, it is important to find 

a balance between citing work done by others, and your own work. Your research report needs to 

reflect your thinking. 

 Always cite the relevant source correctly. This needs to be done whether you are using direct 

quotes or if you are paraphrasing the text. 

 When making notes on texts you have read, make sure to record the bibliographic information 

completely and correctly. This will help you to cite correctly in your paper. 

 Check your sources carefully and make sure any citations in the text are also correct. 

 When in doubt, never hesitate to consult with your professor or a faculty member. 

 

 

6. Summary 

 A literature review is a critical analysis of texts on a particular subject or topic. The texts 

reviewed can include journal articles, newspaper articles, books, historical records, government 

publications or reports. 

 Literature reviews help to identify the current research available on topic, and also to identify 

gaps in research. 

 Stages of conducting a literature review are: 

o Defining a topic 

o Identifying literature sources 

o Organizing information 

o Writing the literature review 

 Like other academic work, literature reviews also have three sections – introduction, body and 

conclusion. 

 There are two methods of organizing the body of your literature review- thematically or 

chronologically. 

 Plagiarism refers to the act of copying or passing off someone else’s work as your own 

 To avoid plagiarism, ensure that your references and citations are correct and always ask a faculty 

member when in doubt. 

 

http://owl.english.purdue.edu/owl/section/2/
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Quadrant 1 

 

 

1. Introduction 

A research proposal is a document where a researcher provides all the details of a proposed research 

project.  Research proposals are written for several different purposes such as: as a part of a grant 

application for a research project; for Masters/PhD degree related research; and, in response to calls for 

research proposals sent out by research institutions. While each institution/organization may have its own 

specific formats or requirements, generally research proposals describe the process and requirements to 

implement a specific research project, including budgets and timelines.  

 

2. Learning Outcome 

By the end of this module, a student will learn: 

 the purpose of writing research proposals 

 the components of research proposals 

 tips for writing effective proposals 

  

3. What is a Research Proposal? 

A research proposal describes a research problem that is going to be investigated, the scope and rationale 

of this investigation, the methods used during the investigation, the implementation process and resources 

required to conduct the investigation.A research proposal outlines the entire purpose and implementation 

of a research project. Researchers write research proposals for all types of research projects – those 

carried out based on research into written sources; others may be on research conducted in the field, and 

still others on experiments carried out in laboratories. 

 

A research proposal therefore serves the following functions:  

3.1. To define and describe your research project to an external audience. 

3.2. To highlight the knowledge gap your project addresses. 

3.3. To develop a plan of action for implementing your research project. 

3.4. To demonstrate that a project has been conceptualized and planned in detail 

3.5. To define the resources (financial, human, material and technical) that would be required to 

accomplish the research project. 

3.6. To establish the researcher’s qualifications, expertise and credibility in the concerned area of 

research. 

        3.7 Serves as the basis for requesting grant funding and seeking approval for academic research such 

as Masters and PhD theses. 

  

4. Components of a Research Proposal 

Although the format of a research proposal may vary by the institution/organization that you are 

submitting it to, this section describes the key components of a research proposal. However, ensure that 

you review and follow the guidelines prescribed by your institution/organization carefully, as not doing so 

can imply a rejection of your proposal.Also, note that different institutions may label components 

differently – for example, some people refer to the Introduction section as the Background section. Be 

aware of this as you review your institution’s guidelines, or read additional resources in books or on the 

internet. Some institutions also have fixed page number requirements – make sure you follow these. 

 

4.1. Title Page 

The title page must have the following information: 

 Personal details: Your name, your academic title or designation, date of submission, the name of 

your supervisor (if any), name of your university/institution (if any) and the name of the 

organization/entity to whom you are submitting the proposal. 
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 Title of the study: The title should be concise, relevant, and descriptive of the major focus of the 

study. By reading the title one should get a clear idea about what and who are studied. An 

effective title not only catches the reader's interest, but also predisposes him/her favorably 

towards the proposal. Since the title reflects the nature of your entire research project, sometimes 

it may be useful to finalize this only once you have completed writing the entire proposal. 

 

4.2. Abstract 

An abstract is an executive summary of your research proposal, and is usually written in 150-300 words. 

It should include a brief mention of the research question and objectives, hypothesis if any, and the 

methodology to be used. Descriptions of the methodology may include the design, the sample and 

research tools. Describe your project as clearly and concisely as you can – remember you have word 

restrictions! 

 

4.3. Table of Contents 

The Table of Contents is a listing of all the different sections of the proposal along with their page 

numbers. This may not be required for short proposals with two or three pages. 

 

4.4. Introduction 

This section introduces the reader to the main area of your project. Therefore, it is important to use this 

section to catch your reader’s attention. Provide a brief overview of the theme/area of your research study 

and then describe what specific goal or question your study will address within this broad area. Research 

question is studied with the help of specific study objectives and hypotheses (in some cases) and they 

have to be clearly spelt out. This section should also provide the justifications or rationale for your study. 

Also, indicate why your study is significant, or what contributions it will make to the body of literature. 

This part will be of special interest to reviewers and funders alike, because they may want to know in 

what way your research is unique and also worth granting approval and/or funds. 

 

Since the Introduction lays out the key points of the full proposal, some people find it helpful to write this 

section last, because it helps to synchronize the information presented in the complete proposal.  

 

4.5. Literature review 

In Module 4, we learned how to write literature reviews, and therefore, you are familiar with this section 

of the proposal. As emphasized in Module 4, the literature review is an essential part of a proposal 

because it defines what information /research is available on a specific topic, and how your proposed 

study will address a gap in the available research. The purpose of this section is to review previous 

research conducted on your research topic. Remember to make note of research findings as well as 

research gaps. You must also explain your research question(s) and objectives within the context of these 

gaps as this will also help you explain how your study adds to the existing body of knowledge. You may 

find it useful to review Module 4 before writing this sectionof your proposal, as it describes the process of 

conducting a literature review in detail. 

 

4.6. Methods 

The methodology section is an important part of your proposal because it tells the readers and reviewers 

how you plan to study your research problem. It describes your work plan and the activities necessary for 

the completion of your project. While writing this section, maintain a focus on the research question(s), 

objectives and hypotheses and use the section to describe how you would go about collecting the data that 

is required to answer them. It is also important to make sure that the research questions, objectives and 

methods all link up to each other, and flow smoothly. The Methods section will undoubtedly be the one 

that will receive the closest attention from reviewers, so it is important to demonstrate here your skills in 

planning and organizing research related activities. 
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As you describe your chosen methods, it is important to state the reasons why you feel that your approach 

is the most appropriate to address your research question. This will demonstrate to the reviewers and 

readers that you have given considerable thought to the choice of your methods. If you have conducted 

any preliminary research, then it would be a good idea to mention this in this section and also describe 

how that has influenced your choice of methods in your current project. 

 

Depending on whether you choose to use quantitative, qualitative or mixed methods, the contents of your 

methods section may vary.  

 

Quantitative Methods 

 

For quantitative studies, the method section usually consists of the following sections:  

 

1. Design - What kind of design do you choose? (Is it anexperimental, descriptive or causal design? For 

example, a study on the average time patients have to wait in a health care clinic in a village can be 

quantitative if the only variable you are measuring is the amount of time the participants of the study 

waited in the clinic. However, you could also include a descriptive element by interviewing the 

patients on what they felt about having to wait in a health care clinic, or how this waiting time 

affected them. An experimental design might test and see whether the number  of medical and Para 

medical staff available in the clinic determines the waiting time for the patients, with a hypothesis that 

‘higher the number of clinical staff available, lower the waiting time for the patient’.  

 

 2. Subjects or participants - Who will participate in your study? Why have you chosen this particular 

target group? What are the advantages and disadvantages of choosing this group? What kind of 

sampling procedure do you use – for example, probability sampling? What geographical areas do you 

intend to cover? Is the approach to respondent selection feasible given the resources you have?  

 

 3. Ethics – when researching with human participants, we need to make sure we follow ethical practices. 

Therefore, explain how you would be ethical in your project – how will you obtain informed consent 

from participants? Will there be any possible harm/ adverse impact to your participants by virtue of 

their participation in your study? If so, how do you intend to manage this risk? 

 

  4. Instruments - What kind of tools of data collection and measuring instruments are being used in the 

study? It can be Questionnaire, Interview schedule and guide, Observational schedules, Format for 

recording secondary data and guidelines for conducting Focus Group Discussion .Further particular 

instruments of measurement such as scales and psychological testing inventories can be incorporated 

in a tool. These details have to be mentioned in this part. Also necessary to mention whether the tool/s 

are pretested and necessary permissions are obtained for using an available scale or inventory. You 

may also have to state about the reliability of your tool/s and the validity of the measurement 

instruments such as scales if used. 

 

 5.   Procedure - How do you plan to carry out your study? What activities are involved? For example, 

will you conduct the survey door-to-door, or will the participants be invited to a central location? 

How will the data be compiled and organized? These have to be mentioned here. 

 

6. Data Analysis – what variables do you intend to analyze? How do you plan to analyze the data? Do 

you plan to do this manually or by using software such as STATA or SPSS? Are you planning to do 

the analysis yourself, or also involve other technical specialists? What data tests do you intend to 

use? How would you justify them? If there are multiple people involved in the analysis of the data, 

how would you ensure the accuracy of data analysis? 
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Qualitative Methods 

In qualitative research, the research design develops further as the process unfolds. For qualitative studies, 

the method section typically consists of the following sections: 

 

1. Design –What is your research design? Is it ethnographical design, or a phenomenological study, 

or a study based on the grounded theory approach? Again, provide a justification for your choice, 

and note any disadvantages inherent in this approach. 

 

2. Subjects or participants - Who will take part in your study? Why have you chosen this particular 

target group? What are the advantages and disadvantages of choosing this group? What kind of 

sampling procedure do you use? What geographical areas do you intend to cover? How feasible is 

this approach given the available resources? 

 

3. Ethics – when researching with human participants, we need to make sure we follow ethical 

practices. Therefore, explain how you would be ethical in your project – how will you obtain 

informed consent from participants? Is there any harm to your /participants? If so, how do you 

intend to manage this risk? 

 

4. Data Collection procedures – how will you conduct the data collection? Example of qualitative 

data collection methods are interview, focus group discussion, field observation use of 

biographical and historical data and so on. How many interviews or focus group discussions will 

you conduct? What variables will be studied through a particular method of data collection?  

 

5. Data Processing - Since qualitative research is an inductive process, it depends heavily on 

documents such as process notes, field notes, journals and so on. Therefore, in your proposal you 

need to indicate what documents you will be maintain, and how you intend to use and analyze 

those.  

 

6. Data analysis procedures – how will you analyze the data? Are you planning to use manual 

methods or software? This has to be specified. 

 

Mixed methods 

 

Mixed method studies are those studies that combine quantitative and qualitative methods. For example, a 

study focused on exploring child labor in the rag picking industry could include a survey of child laborers 

(quantitative) and a focus group discussion (qualitative) to gain a more in-depth understanding of the 

perspectives of child laborers.  While mixed methods have the advantage of combining the best of both 

worlds, they are resource-intensive. 

If you plan to use mixed methods in your study, you could include the following components:  

1. Design – explain why you are using a mixed methods approach and why this is necessary for 

your project.  

 

2. Sample size – describe the overall sample population (combining both quantitative and 

qualitative methods) and describe how/where you will identify this group. 

 

3. Methods – describe each method using the above sections on quantitative/qualitative methods 

as a guide. 
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4. Data analysis – describe how you will integrate the data analysis of the different methods. 

This component is important because it is here that you will use integrated data to answer 

your research question(s). 

 

4.5. Personnel or research team  

This section provides information on all the key staff associated with the project. One element of this 

section is to describe the personnel arrangements for this project. This includes a list of different positions 

and a brief description of the duties of the positions. You may also want to indicate what percentage of 

time each individual may be spending on the project. If the personnel have any specific training or 

qualifications that make them especially valuable to this project, be sure to mention that in this section. 

Finally, also include CVs/resumes of the key staff.  

 

4.6. Budget 

The budget section includes information on the expenses required to implement the project. If you are 

submitting the proposal for research funding, make sure to make this section as detailed as possible. The 

institution you are applying for funding may have its own budget template, so be sure to use the correct 

template. 

Even if you are not submitting the proposal for funding, it is helpful to include the budget. Developing a 

budget will help you and your readers assess the expenses required for this project. 

Typical budgetary expenses include personnel costs, administrative expenses, transportation, 

phone/internet expenses, software expenses (if you are planning to buy any), cost of  stationary, materials 

and supplies, and expenses for  hospitalities. In order to make sure you have estimated all the expenses 

you may incur, you may find it useful to coordinate the budget with the timeline. Look at your timeline 

and estimate the expenses you are incurring at each stage. This will help you develop your budget more 

effectively. 

4.7. Timeline 

As you work through the various stages of your proposal, it is important to demonstrate for readers and 

viewers the different stages and the time it will take to complete each stage. Build in time for monitoring 

meetings with your supervisor or team meetings that will help you keep track of the progress made on the 

project. Therefore, include a timeline in your proposal. The timeline is essential as  a list  of steps and the 

approximate time it will take to complete each step. This will give readers an idea of the total time 

required to complete your project, and the time taken for each step. However, remember that this is a 

tentative plan, and it will change as you begin the project and encounter unexpected delays. This is 

perfectly okay. Many funding institutions usually allow for a renegotiation of the timeline. 

 

4.8. Bibliography 

The bibliography or reference list is a list of all the texts you have referred to in your literature review and 

other parts of your proposal. Remember to follow the style requirements (example: APA, MLA, etc.) of 

your institution, if any. If there are no requirements, you can use your choice of style. However, once you 

pick a style, make sure you follow it consistently throughout the document.Make sure the details provided 

in each bibliographic entryis accurate. 
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5. Tips for writing effective research proposals 

 

Content tips 

 Provide an adequate context to your study by citing seminal works/landmark studies. 

 Present the work of other researchers accurately. 

 Stay focused on your research question. 

 Present clearly the boundaries and limitations of your research project. 

 Make your arguments fact-based and persuasive. 

 Define clearly and concisely the contributions made by your project. 

 Make sure all the sections of your proposal flow smoothly and strengthen the case for your 

project. 

 If you are required to include a budget, make sure all the given amounts total and tally correctly. 

 Once you have completed a draft version, go over it in details and edit! Enlist the support of a 

friend to read it and provide feedback, as this can really help in improving the quality and clarity 

of your proposal. 

 

Writing/style tips 

 Don’t forget to add a cover page and a table of contents 

 Don’t forget to include page numbers – research proposals tend to be long documents and your 

reviewers may need to print/photocopy multiple copies. Page numbers will ensure everything is 

in order! 

 Check for spelling and grammar errors. 

 If you are required to submit a bibliography, make sure you use the correct citation style as per 

the requirements. 

 Do not plagiarize -- make sure you cite correctly in the text. 

 Make sure your proposal is within the prescribed word limit. For example: if the specified limit is 

5 pages or 2500 words, sending a proposal that is 8 pages long or that is about 3500 words could 

result in its rejection. 

 Use a formal font such as Times New Roman or Ariel.  

 Font sizes should be between 10 to 12.  

 

6. Summary 

 A research proposal is a document describing all the key elements of a proposed research project. 

 A research proposal helps in indicating what knowledge gaps your project addresses. It also 

defines the plan of action to implement it, indicates what resources are required, serves as the 

basis of a grant application and establishes the expertise of the researcher and research team. 

 While the components of a research proposal may vary by institution, typical research proposals 

include the following fields: 

o Title Page 

o Abstract 

o Table of Contents 

o Introduction 

o Literature Review 

o Methods 

o Timeline 

o Personnel 

o Budget 

o Bibliography 

 Because the proposal is such a key document, it is important to make sure it is written as 

concisely, accurately and clearly as possible.  
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Quadrant 1 

 

 

1. Introduction 

Deciding the research questions and hypothesis of a study is an essential aspect of conducting a 

quantitative study. This section explains both these components, and explores the process of identifying 

them. A research question presents the problem(s) to be addressed in the research study, and the 

hypothesis is the predicted answer to the research question, based on the literature reviewed. 

 

 

2. Learning Outcomes 

By the end of this module, a student will be able to: 

 Understand the types of research questions, the key elements of good research questions and the 

possible sources and the process of identifying research questions. 

 Understand the types of hypothesis, the process of developing a hypothesis and the errors 

associated with hypothesis testing. 

 

 

3. What is a Research Question? 

A research question is a carefully worded question that addresses an aspect or concept of a hypothesis. It 

is a key element of a research study because it defines the main purpose or direction of the study. A 

researcher may have a clear idea of the main theme of the research, but defining this idea in terms of a 

testable research question is an essential part of the research process. Quantitative research questions 

usually explore relationships between variables in a research study. However, they may also address the 

magnitude of a single variable as in “What is the level of participation of college youth in the Hepatitis B 

awareness campaign” where the focus is not exploring relationship, instead it centers on finding out the 

magnitude of a single variable, ‘participation in campaign’.  Research question/s should focus of the 

following: 

 What are you trying to find through this research? What are the question/s for which you seek 

answers? 

 What is the geographic area for the research? Where will you draw your sample from? 

 What is the time frame for your research? 

The answers to the above will help you frame your research question. For example: 

 What is the extent of burnout amongst counsellors involved in HIV/AIDS counselling in 

Mumbai? (this focuses on magnitude of burnout amongst counsellors)  

 Do supervisory practices help counsellors involved in HIV/AIDS counselling in Mumbai cope 

with burnout? (this deals with understanding the relationship between supervisory practices and 

coping capacities of counsellors) 

 

 

3.1. Identification of research questions 

Researchers do not simply make up research questions, but rather identify research questions from a 

number of different sources. Some of these sources are as follows: 

 Practical experience: Practitioners working in the different settings may be inspired to take up 

research on a particular issue or problem that concerns them; the research questions may 

emerge from their daily work.  For example, a teacher or social worker working in a 

preschool setting may decide to study the impact of the preschool program on children’s 

primary school achievement. Alternatively, another social worker working on vocational 

training programs may want to check if the program was successful in ensuring that the 
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trained youth found employment. Therefore, real life work situations can be an excellent 

source for identifying research questions.  

 

 Literature review: Literature reviews can also be a good source for research questions. As we 

learned in a previous module, a literature review involves a critical appraisal of the concerned 

literature on a said topic. While reviewing the literature, a researcher has a good opportunity 

to examine previously conducted researches on a given subject in order to understand the 

findings, the limitations and any emerging trends. This process can give the researcher a good 

idea of what questions or issues remain unanswered or unexplored. For example, while 

reading the literature, a reviewer may find that little research exists about children’s 

perceptions of domestic violence. The researcher can then choose this topic for a research 

study and draft a research question. 

A review of literature may also help uncover untested theories which provide a good 

opportunity to identify research questions. Researchers may use existing theories to test their 

applicability in various situations. For example, the “Broken Window” theory asserts that 

crime rates increase in neighborhoods that are in a poor and shabby condition. A researcher 

may be interested in applying this theory to school settings, to see if the theory is verifiable in 

that context. 

 

Brainstorming with colleagues, friends or faculty members is a good technique to generate and refine 

ideas for research questions. Make a list of all the possible questions you can think of (related to your 

interest area) and then evaluate these questions using the criteria defined in Sections 3.3 and 3.4. Narrow 

your list down up to five questions. Read additional material on these questions to explore if they have 

been investigated before, and if so, what results were found. Use your reading to refine the questions and 

finalize them. 

 

3.2. Types of research questions 

There are three types of research questions, each of which reflect the type of research study. These types 

are as follows: 

i. Descriptive questions: these questions generally look at descriptions of a particular issue or 

situation. Descriptive questions usually have just one variable, but in cases where there are 

multiple variables, the direction of the relationship is not specified in descriptive studies. An 

example of a descriptive question is “What percentage of low income children complete 

primary school in communities of Mumbai?” 

ii. Exploratory questions: these questions explore a particular issue or phenomenon and 

usually involve two or more variables. Example: “Is there a relationship between maternal 

education and children’s school completion in rural Bihar?” 

iii. Explanatory questions: these questions seek to establish causal effects between two or more 

variables. Example: “Do parents who have completed their bachelor’s degree have the same 

aspirations for their daughters as parents with education levels less than SSC?  

The type of question you ask will determine the type of study you are conducting, and will relate to 

the methods you will use during your study. 

 

 

3.3. Elements of good research questions 

Any good research question has four elements which are:  

 The research question must be significant: It must have the potential to contribute to and 

extend significant learning on an issue. In other words, the study results should address a 

knowledge gap, and the new knowledge generated will be theoretically valid and/or 

practically relevant. If a particular question has been answered before, it is pertinent to ask if 
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it is worth exploring again, and if so, in what contexts. When explaining the significance of 

your project, connect your research to larger issues in order to demonstrate its relevance to 

larger contexts. 

 The research question must be feasible. In other words, it takes into account the availability 

of required resources such as money, time, and research subjects. Therefore, consider your 

resource limitations when defining and finalizing your questions. If the question is 

exploratory or explanatory, the researcher would also need to take into account whether it is 

possible to manipulate the desired variables.   

 The research question must be clear and concise. It must be grounded in updated theoretical 

or empirical knowledge. This will make your research study relevant, and will connect your 

study to existing knowledge. Use simple language to frame your question because questions 

that are abstract or overly complex can make it difficult to assess significance or relevance. 

 The research question must be ethically sound. The researcher needs to consider whether the 

research question could cause any potential harm to the research subjects. Further, 

researchers also need to make sure that questions do not inadvertently lead to a breach in 

confidentiality procedures. 

 

 

3.4. Tips for writing good research questions 

 Remember the research question is a question. Therefore, do not draft it as a statement. 

 Ensure that your question is specific. If the question is too broad, it may confuse and may contain 

other questions within it. If the question is too narrow, it can be answered in a simple sentence. 

Both these types of questions are not appropriate research questions. 

 Make sure the question is practical and can be investigated empirically. It may not be possible to 

investigate some questions.  

 Make sure your questions relate one variable to another because that is what your study will test. 

 Be sure to conduct a thorough literature review because this process can help you in deciding and 

framing good research question/s. 

 Articulate your question clearly and make sure the terms are well defined. For example, instead 

of saying “How does teacher training influence students?” it might be better to say “How does 

teacher training influence student performance in annual exams?” 

 Be sure to specify the population of your study in your research question. For example, instead of 

saying “preschoolers” it would be more appropriate to be specific and state “3-5 year old 

children.”  

 Make your question as interesting as possible! 

 Frame your question in a provocative way. For example: “Why has the incidence of smoking 

increased even though the frequency of anti-smoking campaigns has increased?” 

 Limit your variables. Too many variables may result in a study that is too large or too 

complicated. 

 Keep your research questions objective – your questions should avoid value judgments. For 

example, it would be wrong to state a question like “Does the bad habit of smoking cause lung 

cancer?” 

 Make sure your questions are ethical. For example, it might be feasible to do a study with child 

abuse victims but it may not be ethical to do so if the study is going to raise painful memories 

and experiences. 

 

Clear, concise and well framed research questions will make it easier to conduct an effective study 

that results precise and accurate knowledge. Research questions link to other parts of a research proposal 

such as defining the hypothesis and selecting the methods for the study. The research questions also serve 
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to keep you focused during the process of research; it is a good idea to refer back to them periodically (or 

even when you are confused) to make sure you are on the right track.  

 

 

4. What is a Hypothesis? 

A hypothesis (plural form: hypotheses) is a statement that explains the relationship between two or more 

variables. This statement is tested during a research study, and the predicted relationship can be proved to 

be either valid or invalid within the framework or particular context of the study. It is important to note 

that a hypothesis is validated (or proved to be invalid) within the specified time frame of the study. A 

hypothesis can be regarded as the proposed (or tentative) answer to a research question. For example, if 

the research question is “Do supervisory practices help counsellors involved in HIV/AIDS counselling in 

Mumbai cope with burnout?”, the hypothesis could be “Supervisory practices assist in reducing burnout 

amongst counsellors involved in HIV/AIDS counselling in Mumbai’. Reducing a problem to a hypothesis 

format makes it possible to scientifically solve the problem. 

 

In quantitative studies, a hypothesis is usually stated in advance of the study, and then is tested during the 

study.Stating a hypothesis in advance helps researchers to keep the study focused and also helps them 

interpret the results of a study against an established framework. A hypothesis is formulated based on 

existing knowledge, and by the process of being tested during a research study, serves as a tool to advance 

knowledge on a particular subject. Even if a given hypothesis is proved to be false during a study, the 

result is regarded as an advancement of knowledge because we know that within the context of the study, 

the stated variables do/do not share a relationship. This knowledge is useful to other researchers who may 

want to test that relationship in other contexts. 

 

Hypotheses are usually derived from theory and may be based on already conducted research on the 

subject. Thus, the development of a hypothesis is closely linked to the literature review conducted for the 

study. For example, in a study on child labor, the research question could be: What is the link between 

dropout rates in primary school and children being involved in labour and the hypothesis could be: As 

dropout rates in primary schools increase, the rate of child labor among 6-10 year old children also 

increases.  

 

Hypotheses usually include the independent variable, the dependent variable, the predicted outcome and 

the population of a study. In the above example, school dropout is the independent variable, child labor is 

the dependent variable, and 6-10 year old children are the population. The predicted outcome is that child 

labor will increase if school abandonment increases. 

 

Hypotheses usually indicate the direction of the relationship between the independent and dependent 

variable. These relationships are usually presented as below: 

 Positive association (+): Two or more variables are said to be positively associated when they change 

in the same direction as each other. Thus, if one variable increases, the other also increases OR if one 

decreases, the other also decreases. For example, the higher the levels of stress faced by students, the 

greater the chances of their chances of scoring good marks.  

 Negative association (-): Two or more variables are said to be negatively associated when they 

change in opposite directions from each other. Thus, as one variable increases, the other decreases. 

For example, the more sleep deprived a person is, the higher the chances of their making mistakes in 

tests.  

 

In order to phrase the correct relationship between the Independent and the Dependent variable, it is often 

helpful to think of the hypothesis in terms of an IF-THEN statement. Since the Independent variable is the 

variable that is influencing the dependent variable, an IF-THEN statement can help express this 

relationship correctly in a hypothesis. For example, if we consider our earlier example of the child labor 
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hypothesis, we can say: “IF school abandonment increases, THEN the rate of child labor also increases.” 

This gives us a clear indication that school abandonment influences child labor, and therefore, school 

abandonment is the Independent variable. 

 

A hypothesis has the following characteristics: 

 It is phrased as a statement not as a question. 

 A hypothesis is not a moral or ethical question, but rather a testable statement. 

 In quantitative research, a hypothesis is stated prior to conducting a study. 

 It predicts the relationship between two or more variables. 

 A hypothesis can be tested and verified (either validated meaning proved as true or invalidated 

meaning proved as false). 

 It is not too general and not too specific. 

 Must be stated in clear and unambiguous terms. 

 Hypotheses are derived from theory. 

 Hypotheses usually state the relationship between two or more variables. 

 

4.1. Process of Generating a Hypothesis 
As mentioned earlier, we generate hypotheses from existing theory. The process of generating a 

hypothesis in quantitative research can be described as follows: 

 

Theory  Hypothesis  Observation  Confirmation 

 

From the diagram, we see that Theory is the starting point of the process. A theory systematically defines 

how certain variables and/or concepts relate with each other. We can identify theories during the literature 

review process when we review existing research on a subject, and identify a theory on how certain 

principles or concepts relate to each other. We then use these theories to define a hypothesis which 

predicts the relationship between the variables being considered the study. The hypothesis is then tested 

through a process of observation during the study. Based on the observations, the hypothesis is then either 

confirmed or rejected. 

 

4.2. Types of hypotheses 
There are primarily two types of hypotheses – a) Null hypothesis and b) Alternative hypothesis. We will 

explore each of these categories further. 

a) Null Hypothesis: Also known as the Statistical Hypothesis, the Null Hypothesis is often noted as H0 

(H zero) or HN (H null). This type of hypothesis expresses a variable relationship that has either been 

proved true or has not yet been tested but is being used as the basis for an argument.A Null 

Hypothesis usually states there is no relationship between two or more variables, as stated in the 

research hypothesis. 

The conclusion of a quantitative study is usually expressed in terms of the Null hypothesis. A study 

can either conclude that “the Null Hypothesis was rejected in favor of the Alternative Hypothesis” 

(see below) or “the Null Hypothesis was not rejected.” It is important to note that just because a Null 

Hypothesis was not rejected, this does not mean that the Null Hypothesis is valid. It only means that 

in the context of a particular study, there was not enough evidence to reject the Null Hypothesis or 

prove that it was invalid. 

 

b) Alternative Hypothesis: Also known as the Research or Scientific Hypothesis, the Alternative 

Hypothesis is noted as H1 (H one) or HA (H alternative).This type of hypothesis is a statement for 

what the test seeks to establish. This type of hypothesis is considered the opposite of the Null 

hypothesis and is usually arrived at when the Null hypothesis is rejected. 

Examples of the different types of hypotheses are as follows: 
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Let us assume that we need to conduct a study to explore the relationship between teacher training 

and student performance. Here are the possible hypotheses: 

Null Hypothesis: There is no relationship between teacher training and student performance. 

Alternative Hypothesis: IF there is an increase in training programs for teachers, THEN there is an 

increase in student performance. 

 

4.3. Errors in Hypothesis  
Two types of errors are associated with hypothesis testing.  

 Type 1 Error: A type 1 error occurs when the Null Hypothesis is wrongly rejected. For example, 

in our earlier example of teacher training and student performance, we defined our Null 

Hypothesis as: There is no relationship between teacher training and student performance. Let us 

suppose our study results demonstrate that teacher training does NOT influence student 

performance. In this case, the Null Hypothesis that we defined cannot be rejected. If we were to 

still reject the Null Hypothesis, this would be a Type 1 error. 

 

 Type 2 Error: A type 2 error occurs when the Null Hypothesis is not rejected even when it is 

proven as invalid. Again, using the teacher training example, let us suppose our study results 

demonstrate that the Alternative Hypothesis is valid; that is, increased teacher training leads to an 

increase in student performance. This means, in effect, that the Null Hypothesis has to be rejected 

in favor of the Alternative Hypothesis. However, if we were to state instead that the Null 

Hypothesis is not rejected, this would be a Type 2 error. 

A hypothesis is thus an important element of a research study, because it responds to the research 

question. By stating a hypothesis in advance, a researcher can connect his/her study to existing research, 

and also helps in interpreting study results within the context of a predefined framework. Even if a study 

proves a given hypothesis as false, this is still considered a valuable contribution to knowledge. 

 

We have now completed our review of two key elements of quantitative research – research question and 

hypothesis. These two elements are considered foundational in quantitative research. The importance of 

these elements is visible in the fact that quantitative studies are focused on responding to the research 

question or testing the hypothesis.   

 

 

5. Summary 

 Quantitative research questions explore the relationships between variables in a research 

study.   

 Research questions are identified through practical experience, literature reviews or untested 

theories. 

 There are three types of research questions – descriptive, exploratory and explanatory. 

 Research questions need to be Significant, Feasible, Clear and Ethical. 

 A hypothesis (plural form: hypotheses) is a statement that explains the relationship between 

two or more variables. 

 A hypothesis is derived from theory. 

 A hypothesis usually indicates the direction of the association of the independent and 

dependent variable. The association between the variables can either be positive or negative.  

 There are two types of hypothesis – Null Hypothesis and Alternative Hypothesis. 

 Two types of errors are associated with Hypothesis Testing. Type 1 errors happen when the 

Null Hypothesis is wrongly rejected. Type 2 errors happen when the Null Hypothesis is not 

rejected even when it is false.  
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Quadrant 1 

 

1. Introduction 

 

Reporting what you have found is an essential aspect of the research project. Unless you are able to 

make the findings of your research public, your research will have no value at all. Any research study 

done as part of attaining an educational qualification will require you to write up the entire research 

process including the findings/results. You will be evaluated on the quality of the research document 

or thesis that you produce.  

 

At the end of this module, the student would have learnt: 

 To write a report for a quantitative report 

 To write a report for a qualitative report 

 To write a report for a non-academic audience 

 

2. Frequently asked questions 

 

2.1 What is a research document?  

 

A research document provides details regarding the research study conducted by the researcher. It 

could comprise of a single page or could run into hundreds of pages. 

 

2.2 What is documentation?  

 

The process of preparing this record is called documentation. 

 

2.3 Why is documentation important? 

 

 Documentation helps in planning. 

 It acts as a tool for monitoring and evaluation. 

 It can assist in developing theory.  

 It also provides evidence or proof to substantiate claims.  

 

2.4 How do I set the tone for my research document? 

 

The tone or style of writing depends on the following points: 

 The type of research you have conducted- the style of reporting a quantitative research is 

extremely different from that used when reporting on a qualitative research study. 

 The audience for whom you are writing - the style used when writing for an academic 

audience (a thesis, journal articles are examples) may differ from the one used for a non-

academic audience (an evaluation report for a sponsor). Reports written for non-academic 

audiences are sometimes referred to as technical reports.  

 Your own style of writing - you have to be true to yourself and use the kind of language and 

style with which you are comfortable. Do not try to copy somebody else’s style or use 

difficult sounding words simple because you want to create an impression. You will create an 

impression if you do this, a wrong impression.     

 

2.5 How many drafts will I need?  

 

Be prepared to write, rewrite and revise many times. Each chapter will have to be read, revised and re-

examined multiple times. You may have to write a couple of drafts even before you show the chapter 

to your research guide. You will then have to revise it till s/he is satisfied. Once the content has been 

finalized, you will need to edit the chapters for grammar and other language related matter. Make sure 

you have sufficient time for the writing process.  
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3. Reporting on research studies 

 

This module will take you through three types of research document: 

 A quantitative research document 

 A qualitative research document 

 A research document for a non-academic audience  

 

As mentioned previously, the style and tone for all three will be different. Yet, the three research 

documents have a few common aspects. These are discussed in the following subsections. 

 

3.1 A title page 

 

This page contains the title of your research project and also details of the research team and the date 

(or at least year) of submission. If you have done the research as part of the requirement for a degree, 

you will need to mention your name, the name of your research guide/supervisor and details of your 

college/university. In case your research has been undertaken as part of your work and involves other 

team members, their names will have to be included in the title page along with details of the 

employing organisation (where you work) as well as details of the organisation which has provided 

the funds to conduct the research, where applicable. Names of partner organisations should also be 

included in the title page. Please ensure that you include the logos of all the organisations involved in 

the research study. 

Do give a great deal of thought to your title as the title is what will capture the readers’ attention. Two 

points to keep in mind when working on a title include: 

 It should be short (about 15 to 20 words)  

 It should inform the reader about the main focus of the research in terms of method 

used and the respondent group. 

For example: 

 ‘A Survey of Child Labourers in Metro Cities’ 

 ‘Baseline Survey of Demonstration Site for Preschool programs in Tribal areas of 

Maharashtra 

 ‘Needs Assessment Survey of XYZ village in ABC state’  

 ‘ A Survey on Maternal and Child Health in Three Tribal Hamlets, Thane’ 

 

Qualitative researchers may consider a two part title, something creative that expresses the 

soul of the study followed by a more descriptive subtitle that tells you about the research 

method and respondent groups. A few examples are given below: 

 

 ‘My Dream House: Impact Evaluation of A Cost-Effective Housing Solutions 

Program in Rural Maharashtra’ 

 ‘Strengthening Child Protection Systems and Addressing Violence Against Children: 

Mapping Courses offered by Colleges across India and Preparing a Course Outline 

for Child Protection’ 

 ‘A Qualitative Evaluation of the Individual Educational Plan in Worcestershire (UK) 

and its Applicability to Mumbai (India)’ 

 ‘Enhancing Road Safety among Children: Action Research on Prevention of 

Unintentional Injuries among Children (0-14 years) in Mumbai’ 

 

The title for a non-academic audience needs to be attention-catching and need not present 

detailed information on the type of research that was carried out or the respondent group 

involved in the research. For example: 

 

 ‘Voices of Invisible Children: Understanding the Perceptions of Child Workers 

Rescued between 2008-2010’ 

 ‘Childspeak for Child Rights: Findings of a Survey’ 
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 ‘Why Can’t I go to School, too?: A Children’s guide to Child Labour’ 

 ‘Mapping Nowhere Children: Registering the Births of Children in Vulnerable 

Circumstances in Mumbai’ 

 

3.2 Abstract 

 

The abstract is a concise summary of your research. It is written in third person and in past tense as it 

is a factual account of the research that you have completed. It is best to write the abstract after having 

written the entire research report. The length of an abstract should be between 150 and 300 words, 

depending on the length of the entire research report. The abstract should state the following: 

 The research problem 

 The rationale for the study 

 The type of study (qualitative, quantitative or mixed) 

 The methods of data collection and analysis 

 The key findings (one or two) and implications of these in light of other research 

  

The following examples will help you understand how to write an abstract 

 

Example 1: An abstract of a PhD thesis.  

 

  

 

 

 

 

 

 

Abstract 

This research set out to do two things. It sought to evaluate the effectiveness of  Individual 

Education Plans (IEPs) designed and implemented by schools in Worcestershire, UK and also 

attempted to assess the applicability of IEPs to Mumbai. It examined perceptions of four groups of 

people in Worcestershire concerned with the implementation of IEPs in order to understand the 

factors that contribute to making IEPs effective. It further endeavoured to understand the 

perceptions of five groups of respondents in Mumbai regarding the use of IEPs within the context of 

education in Mumbai.  

This research, a qualitative study drew its theory from symbolic interactionism and social 

constructionism. It was divided into four phases, each building on insights and findings from the 

previous ones. Phases 1, 2 and 3 of this research primarily aimed at evaluating the effectiveness of 

the IEPs constructed for pupils at Key Stages 1 and 2 and Stage 2 of the SEN Code of Practice in 

UK, whereas Phase 4 aimed to evaluate the applicability of IEPs to schools in Mumbai. Three 

principal methods of data collection were used across all four phases: focus group discussions, 

semi-structured interviews, and school and pupil records. Additionally, Phase 4 involved the use of 

field notes gathered from observation of educational settings in Mumbai to further enrich the data. 

The findings of this research revealed that most IEPs were effective in enhancing pupil learning and 

that the professional culture of the school played an important role in ensuring this effectiveness. 

One of the insights gained from this research related to the importance of a whole- school 

commitment to making provisions for children with special educational needs and the influence of 

this on the efficacy of IEPs designed and implemented by that school. Further, this research 

indicated that IEPs are indeed applicable to Mumbai. However, the findings of this research showed 

that the process of actually introducing them in mainstream schools in Mumbai was going to be far 

from easy and would need to be accompanied by changes in the professional culture prevalent there. 

The thesis concluded with a ‘model’ of how IEPs could be used in Mumbai. This model was 

grounded in the empirical data and served to summarise much of it. 
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Example 2: An abstract of a study for a non-academic audience.  

 

 
 

 

3.2 List of contents 

 

The list of contents should be presented a clear, organised, logical and systematic manner. All the 

chapters, sections and sub-sections should be clearly mentioned. The list of contents should also 

contain a separate ‘list of tables’, ‘list of figures’ and a ‘list of annexures/appendix’. Please also note 

that the abstract, forward, acknowledgements or other such information that precedes the list of 

contents should also find a mention in the list of contents. The page numbers for these are usually in 

Roman numeral. Please see example given below for a sample ‘List of Contents’. 

 

 
 

Abstract 

This exploratory study used quantitative and qualitative methods. It focused on understanding 

perceptions of a selected sample of children rescued (2008-2010) from exploitative forms of 

labour on the rescue and rehabilitation process while at the same time ascertaining the current 

status of these children. It used multiple data collection tools such as survey questionnaire and 

drawings with rescued child workers, focus group discussions with members of communities and 

unstructured interviews with employers/owners of commercial units where children worked. 

Further, data from police records was analysed. The findings revealed that nearly all the children 

continued to work with most continuing to work in the same sector for the same owner and that 

most worked fulltime leaving them no time for education or other recreational activities. 

Exploitation at the work place included long work hours, poor payment, limited access to basic 

amenities, health and educational services, insufficient food as well as rampant physical and 

verbal abuse. The findings also suggested that the rescue and rehabilitation processes needed to be 

reexamined in order to make these more child centered and friendly.  

 

Sample List of Contents 

Abstract i 
Dedication ii 
Acknowledgements iii 
Abbreviations x 
Glossary xi 

 

List of Contents 

Chapter No Title Page numbers 

Chapter 1 Introduction 1- 14 

Chapter 2 Literature review 2- 28 

 

List of Tables 

Table No Title Page numbers 

1 Distribution of Respondents across gender  32 

 

List of Figures/diagrams 

Figure No Title Page numbers 

1 Quality of water available 49 

 

List of Annexures 

Annexure No Title Page numbers 

1 Consent letter for respondents 62 

2 Survey questionnaire 63-68 
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Whether or not you decide to number the sections and sub-sections is an individual one; however, 

regardless of whether these are numbered or not, it is essential that they be mentioned in the list of 

contents. Please refer to examples below. 

 

 
 

 

 
 

 

3.3 References 

 

The reference list is presented at the end of the research document, after the concluding chapter and 

before the annexures. Please ensure that you include all the references cited in your research 

document in this section. The APA guideline is the standard format for referencing. Please check with 

your university which format of referencing they prefer to use before proceeding to list your 

references.  

 

 

4 The Quantitative Report 

 

The structure of a quantitative report does not allow for much flexibility and is usually written in third 

person. The different sections of a quantitative report are discussed in the subsequent subsections: 

 

4.1 Introduction Chapter 

 

The introduction chapter in a quantitative report is written in third person and in present tense. This 

chapter does the following: 

 Statesthe research problem clearly and in a succinct manner 

 Discusses the rationale (why this problem was chosen) and states the hypothesis 

Example 2: List of Contents with subsections which are not numbered 

 

Chapter 1 
 

Introduction and Methodology 
Introduction 
Protocol  
Rationale 
Aims 
Methodology 
Analysis plan 
Overview of Report  

 

pp. 1 to 14 
p. 1 
p. 3 
p. 5 
p. 6 
p. 7 
p. 13 
p. 14 

 

 

Example 1: List of Contents with numbered subsections 

Chapter 1 
1.1 
1.2 
1.3 
1.4 
1.5 

1.5.1 
1.5.2 
1.5.3 
1.5.4 
1.5.5 

The PhD Adventure 
The start of it all 
Special education provision in India 
Special education provision in UK 
Rationale 
An overview of the Methodology 

An introduction 
Phase 1 
Phase 2 
Phase 3 
Phase 4 

pp. 1 to 11 
p. 1 
p. 2 
p. 4 
p. 6 
p. 8 
p. 8 
p. 8 
p. 9 
p. 10 
p. 10 

1.6         An outline of the research report                                p. 11  
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 Provides a brief background to the research problem and related previous work and places the 

research problem in context 

 Summarize the key gaps in the literature review and how your research will help fill these 

gaps 

 Gives an overview of the research approach and methodology used,  

 Addresses ethical issues 

 Presents an outline of the research document  

 

4.2 Literature Review Chapter 

 

The literature review chapter is written in third person and in past tense as it deals with existing 

information and previously conducted research studies. Ideally, this chapter should be written before 

data analysis. The literature review chapter should contain the following information:  

 What information is already available about the topic? 

 What can you say critically about what is already known? 

 What are the gaps in the existing literature? 

 How does your research fill in these gaps? 

 

4.3 Methods Chapter 

 

Like the other chapters, this chapter too is written in third person, in past tense as it focuses on 

describing what you as a researcher have already done. For example: “This research aimed at 

understanding the understanding the correlation between school abandonment and incidences of child 

labour. A close-ended survey questionnaire was used to collect data from 105 respondents”. 

 

The aim of a methods chapter is to describe in detail all the steps/action taken by you to conduct your 

research study so that a reader can replicate the study. In this chapter, you need to explain how each of 

the aims/objectives in your study was achieved. Typically, the methods section has four subsections.  

These are: 

 Details on the sample universe, study population and sample selection 

 Instruments or measures of data collection which details the tools used for data collection- 

what are these and why were these used 

 Procedures used which explains how the data collection was carried out 

 Data Analysis where you explain how you processed and analysed the data. You should 

specify which instrument was used for which objective and how the data from each was 

analysed. Please also explain any statistical techniques used and provide details of computer 

software used for analysis where appropriate.  

 

4.4 Results Chapter 

 

The results section is an extremely important part of your report and may include more than one 

chapter. Like the methods chapter, this is written in third person and in past tense.  

In this chapter, you present the finding of your study in a logical and sequential order using an 

objective and factual manner. The style of writing should be simple, precise and concise. Graphs, 

tables, charts and other non-textual data are usually used to help the reader understand the data and 

clarify the main points that you are making. This chapter will also contain information on the 

statistical techniques used to analyse the data.  

Describe any trends that you note but do not discuss these or try to explain negative results (if any) in 

the results chapter. Explanations and discussions will be dealt with in the discussion chapter. 

 

4.5 Discussion Chapter 

 

This chapter deals with the interpretation of your results. Here is where you explain trends and discuss 

why your results may be negative. The discussions must be presented in a logical manner and should 
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be comprehensive. Although, you will continue to write in third person, the discussion chapter is 

written in present tense. In this chapter you will present: 

 The interpretation of your results: How do your results provide answers to your research 

questions? Do they support the predicted results or do they negate it? What could be the 

reasons for this? 

 Relationship to earlier findings: Does your research reveal anything new about the problem 

being investigated? What do your results say when compared to the literature review? 

 Describe trends: This is where you discuss the trends that you noted in the results chapter. 

You should also explain any unexpected results as well as any statistical insignificant 

findings. Explain these in terms of the theoretical frameworks you have cited in your 

literature review. 

 Implications of your results: What do your results mean? What the highlights of your study? 

Point out the results that you find important. Discuss the extent to which the results have 

helped fill in the gaps in literature which you raised in the introduction chapter. 

 Limitations: Clearly mention the limitations (if any) of your study. Any biases that were 

unavoidable should also be stated along with how you ensured that these biases did not affect 

the study.  

 

4.5 Conclusion Chapter  

 

This is the last chapter. Like the discussion, this chapter is written in third person and present tense. 

The focus of this chapter is to do the following: 

 Summarize your results- There is no need to provide statistical data here, a narrative summary 

will suffice 

 Summarize your learnings- What did you learn from this research that you did not know 

previously 

 Provide recommendations and suggestions on what can be done to improve the situation 

being studied 

 Provide ideas for future research  

 

 

5. The Qualitative Report 

 

The qualitative report can be written in first person. In participatory action research and action 

research studies, it is preferable to write the entire research document in first person. Since the 

research method itself is flexible, there is no rigid rule with regard to how the research document is 

written. When I wrote my PhD thesis, I wrote the Introduction, Methodology and Conclusion chapters 

in first person and the others in third person. A fellow student wrote her action research which 

involved the use of drama in education as a play with Acts and Scenes instead of Chapters and 

Sections. Yet another student wrote the entire methodology section as a series of dialogue (verbal and 

written) between the student and the research guide. Qualitative reports allow you to be creative. The 

sections of a typical qualitative report are detailed in the following subsections.  

 

5.1 Introduction Chapter  

 

This chapter can be written in first person and in present tense. It should be between 5 to 20 pages 

depending on the length of your complete document. It should cover the following: 

 Why you have chosen this topic 

 Why you are interested in this topic 

 The kind of research approach/discipline that you utilised 

 The research questions/problems/aims 

 The layout of the entire document 

Additionally, you may explain where you position yourself with respect to your research and why. 

This is especially useful in action research projects. 
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5.2 Literature Review Chapter 

 

The reasons for writing a literature review are the same as in a quantitative research. The structure of 

the chapter is slightly different and should contain the following information:  

 What information is already available about the topic? 

 What can you say critically about what is already known? 

 Has anyone else done anything that is exactly the same as you? 

 Has anyone else done something that is related to what you are doing? 

 How and where does your work fit in with all that has been done till now? 

 Why is your research worthwhile keeping in mind all that has been done already? 

Points to keep in mind while writing a literature review: 

 Show respect for the available literature 

 Be focused and critical 

 Avoid mere description and showcase your interpretation of the literature. 

 

5.3 Methods Chapter 

 

The following should be included in the methods chapter: 

 How did you go about your research? 

 What overall strategy did you adopt and why? 

 What design did you use and why? 

 Why these and not others? 

 What were your tools for data collection? Why were these chosen? 

 Who were your respondents? Why? How did you select them? 

 What is your analysis plan? 

 How did you deal with ethical issues such as confidentiality and informed consent? 

 

 

5.4 Data Analysis Chapters 

 

You may have one or more data analysis chapters. It may be a good idea to write separate chapters for 

different aims or for different groups of respondents. These chapters focus on telling the story of your 

research. Any data analysis chapter has three sections:  

 An introduction which covers the following: 

 Explains the general areas that the chapter/s covers 

 Locates the gap in knowledge that the chapter addresses 

 Explains how the chapter fill this gap 

 Provides an overview of what is in this chapter/s. 

 

 A main section which presents the detailed information and analysis. Make sure you cover all 

that areas that you refer to in the introduction.  

 

 A conclusion that does the following: 

 Explains the key findings 

 Describes the new questions that the chapter has identified 

 Explains where these questions will be addressed (for example the next chapter or in the 

conclusion). 

 

5.5 Conclusion Chapter 

 

The conclusion and recommendation chapter focuses onthe following: 
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 Summarizing relations between the work done, the original research question, previous work 

discussed in the literature review chapter and updating this if any new work has emerged 

since. 

 Some suggestions on how you would do things differently now, and why 

 Implications for practice and policy if any 

 Further research that might be based on your findings, methods or concepts.  

You could also include what you have learned as a professional and mention your professional growth 

as a result of this research in this chapter.  

 

 

6. Writing for a non-academic audience 

 

In Module 2, we learnt about the scope of social work research. This implies that research in social 

work is not restricted to educational institutions but can well take place in the field and can be 

initiated by field based organisations. An organisation may choose to undertake a research on their 

own or may be asked to do so by a sponsor or a funding organisation. Needs assessment research 

studies and evaluation research projects may be pre-requisites for receiving further funds. The readers 

of such reports may not be academicians and hence such reports are necessarily different from 

academic research reports. However, this does not mean that you can compromise on the quality of 

the report – professional writing standards must be maintained irrespective of the audience of the 

research report.  

 

As mentioned earlier in this module, all reports have a few common aspects such as the title page, the 

abstract, the list of contents and the references. When writing a report for a non-academic, it is 

necessary to keep in mind the specifications of the commissioning organisation (the organisation or 

person who is paying you to undertake the report writing). It is best to ask them if they have a pre-

determined format in mind for the report. It would also be a good idea to ask them about their 

preferred style of writing. Generally speaking, a non-academic report has a set structure and the 

sections of such a report are presented in the following subsections.  

 

6.1 The executive summary 

 

All non-academic reports have an executive summary. This is one to three pages long and is a concise 

summary of the entire report focusing on a brief presentation of the problem, the key findings and the 

suggestions and recommendations.  This is a comprehensive summary because it may be the only 

section that a busy reader reads. 

 

6.2 The Introduction 

 

The introduction should provide a background or context for the study, a brief overview of the 

organisation/s involved as well as the aims and rationale for the study. The methods being used, data 

collection tools, sample selection strategy and analysis plan are also covered in this chapter. Keep the 

language simple and avoid the use of technical terms. Do not provide too much detail with regard to 

the methods. Make sure that you set out the action plan and timeline in a logical manner.  

 

6.3 The Results Chapters 

 

Depending on the type of research, you may have more than one results chapter. In a needs 

assessment study for example, the first of the results chapters could focus on demographic data while 

the second could deal with the ‘need/s’ being assessed. Present the findings in clear, crisp and simple 

language. Do not use statistical tests unless the clients ask for these specifically. You can use graphs 

and charts to explain/support the numeric data, where necessary and quotes from respondents to 

support qualitative data. Unlike in an academic report or journal article where tables are placed after 

the main text, here the tables are in the annexure.  
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6.4 Conclusion and Recommendations 

 

This chapter will provide a summary of the key findings along with recommendations and suggestions 

to improve the program being researched. You could also provide suggestions for future interventions 

as well as ideas for other research projects.  

 

7. Summary  

 

7.1 Writing a research report is an integral part of any research process. 

 

7.2 A research document provides details regarding the research study conducted by the researcher. 

 

7.3 Be prepared to make multiple revisions of your research report. 

 

7.4The three types of research reports include quantitative reports, qualitative reports and reports for 

non-academic audiences. 

 

7.5All three research documents have different structures and require different styles of writing.  
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Quadrant 1 

 

 

1. Introduction 

 

Researchers across the world prefer using quantitative analysis in their work. Quantitative research 

attempts the use of precise measurements of data for measuring some social phenomena. It involves using 

statistical and mathematical techniques to analyse the data collected. In several cases, researchers collect 

data from hundreds of participants. Naturally, keeping a manual record of the data for analysis will be 

time consuming and tedious. Manual errors could also affect the accuracy of the eventual observations. 

Therefore, researchers use various software packages for analysing large volumes of data. This module 

will provide an overview of the various software packages used for quantitative analysis. It will also 

provide a basic understanding of the most commonly used software package namely, MS-Excel. 

 

 

2. Learning Outcomes 

 

By the end of this module, the student will know: 

 The need for using software in quantitative analysis 

 The types of software packages used commonly 

 The advantages and drawbacks of each software package and, 

 The basics for using MS-Excel  

 

 

3.  A Quick Introduction to Quantitative Research 

 

Quantitative Research utilises empirical methods that collect quantifiable data for arriving at 

conclusions to specific social phenomena or research questions. The process involves collecting data from 

participants in the selected sample. Therefore, a researcher would: 

 Identify the participants needed for gathering data 

 Ask questions with a pre determined schedule of questions or collect data by administering a 

questionnaire to be filled by the respondents .The data will be amenable to quantification through 

the assignment of numeric values with a well planned coding and tabulation scheme. This would 

involve: 

 Tabulating all the responses from all participants using a software package 

 Using statistics to analyse the data to examine the variable distributions and it’s correlations in 

order to answer the research question/s and /or test research hypotheses. 

 Form inferences and conclusions about the original theory of the research based on the results of 

the analysis 

Quantitative researchers decide the topic of their research in advance. Thus, they begin their research 

with a theory in mind. Based on the data they gather, they arrive at conclusions about their research 

subject. Quantitative Research follows a deductive approach, while qualitative research follows an 

inductive approach. 

 

Examples of quantitative questions include: 

 What is the student-to-teacher ratio in private schools as opposed to public schools? 

 What percentage of children who complete their schooling, pursue an undergraduate degree? 

 Survey Question: The polio drive has been a great success in India. 

1. Strongly Agree 

2. Agree 
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3. Neither Agree nor Disagree 

4. Disagree 

5. Strongly Disagree 

In the last example, the researcher can assign numerical values (1-5) to each response. Thus, it becomes 

easier to quantify. For example, 57% strongly agreed with the given statement. 

 

 

4. The Need for Software Packages in Quantitative Research 

 

 It is easy to analyse small volumes of quantitative data. Researchers can even do it manually. 

However, since most quantitative research entails large volumes of data, a manual analysis is not at all 

feasible and desirable. Hence, researchers prefer using an appropriate software package to analyse the 

data. The use of software makes it easier to analyse data and produce frequency tables and graphs to 

highlight the findings. Further, it enables the researcher to choose and use relevant statistical techniques 

for data analysis without having to do the tedious calculations manually. Using a software package 

negates the chance of a manual error. It also allows the researcher to speedily carry out analysis on 

different aspects of the data gathered.  

 

Using software packages for quantitative analysis of data makes the researcher’s job much easier. 

These packages make it easier to analyse data and to arrive at the appropriate conclusions. They also 

enable the researcher to present their conclusions in tabular and graphic formats. However, simply using a 

software package for analysis does not resolve all problems. For example, the inferences arrived at by a 

researcher might not necessarily portray the accurate picture. Therefore, if the sample data has a few 

typos in it, it becomes inaccurate. Analysis of inaccurate data will yield inaccurate observations and 

inferences. Therefore, always remember that accurate inferences will depend on the accuracy of the: 

 Research Question/ study objectives and hypotheses 

 Operational Definitions 

 Data Collection Instrument and, 

 Original Data 

 

 

5. Descriptive and Inferential Statistics 

 

Before heading into an overview of software packages used in quantitative research, it would be 

useful to get an idea about descriptive and inferential statistics. Before commencing the research, students 

must have a clear idea of what they plan to prove through their study or research. In other words, they 

must know what they aim to find out. The answer to this question will help them select the best data 

collection and analysis tool. Therefore, ask the following questions: 

 Do I want to understand what happens to the participants in my sample? OR 

 Do I want to generalise my results to a wider population and not just to the participants in my 

sample? 

Students who answered a ‘Yes’ to the first question, will probably maximise the use of descriptive 

statistics. Those who answered a ‘Yes’ to the second question, will use inferential statistics in all 

likelihood. 

 

Descriptive statistics use statistical procedures to describe the population sample studied by the 

researcher. They can only describe characteristics about the group under study. Researchers cannot use 

the results of descriptive statistics to generalise a larger group. Examples of descriptive statistics include: 

 Frequency distributions 

 Graphs like pie and bar charts 



4 
 

SWE/RMS/SPSSQA/M30 by Mr. Anthony NF Goel   

 

 Measures of central tendency i.e. mean, mode and median 

 

Inferential Statistics are useful for making predictions about a population, based on the observations 

of a sample. In other words, researchers can apply the inferences gained from a smaller sample to a larger 

population. However, researchers must ensure that the sample represents the group, to which it is being 

generalised. This nullifies the chances of a situation occurring where the variables studied have no 

correlation with the population studied. Examples of inferential statistics include: 

 Correlation Analysis 

 Linear Regression Analysis 

 Structural Equation Modelling 

 

 

6. Types of Software Packages for Quantitative Research  

 

Researchers generally use five main software packages for quantitative research. A brief description 

of each follows. 

 Statistical Package for Social Science (SPSS): This is a very popular software program for 

quantitative analysis. It allows you to generate tabulated reports, charts, distribution and trend 

plots etc. It even provides factor analysis, discriminant analysis, clustering and multi-dimensional 

scaling. Its user-friendliness allows users to navigate menus and dialog boxes with ease. 

However, it is very costly and has a limit on the number of cases a researcher can analyse. 

 Statistical Analysis System (SAS): For researchers who have a background in programming, 

SAS is very useful. It allows users to perform statistical analysis easily. Additionally, it provides 

features like graphics, report writing, forecasting, project management etc. Unlike SPSS, users 

need to navigate SAS through programming commands rather than menus. 

 STATA: A more economically viable option for research students, STATA is an interactive data 

analysis programs. It operates through the menu options (via the mouse) as well as programming 

commands. STATA’s analysis features revolve around four windows. These are: 

1. The Command Window – for entering analysis commands 

2. The Review Window – for recording the commands entered 

3. The Variables Window – for enlisting the variables available in the current data set along 

with their labels 

4. The Results Window – for displaying the results 

 Minitab: This is a good software package with a nice output. However, because it is costly and it 

takes time to learn the software, researchers prefer other options.  

 MS-Excel: By far, MS-Excel remains the easiest way to perform analysis. It is easily available 

and is perhaps, the cheapest of the software packages used for quantitative analysis. Excel places 

no limits on the volume of data analysed. The PivotTables allow quick generation of summaries 

and other reports. Above all, students can represent their conclusions with graphs of various 

kinds. 

 

Note: MS-Excel remains easily available to most research students. Therefore, the rest of this module will 

provide an overview of how to use MS-Excel for quantitative research analysis. Nearly all of the 

functions and formulae used in this module will work for any version of MS-Excel. This will provide a 

common foundation to all students regardless of which version of MS-Excel they can access readily. 
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7. Introduction to MS-Excel 

 

MS-Excel is a spreadsheet application developed by Microsoft. Part of the software package called 

Microsoft Office, MS-Excel provides an array of features. These features make it easier for users to store 

and process data. Further, they provide users with the ability to depict data graphically or perform various 

analyses on the data. Some features that form a part of MS-Excel include: 

 Calculation Tools 

 Tools for Making Graphs 

 Pivot Tables and, 

 Macro Recording and Programming  

These features have been instrumental in making MS-Excel the spreadsheet application of choice, thereby 

replacing Lotus 1-2-3. MS-Excel 2007 is the twelfth version of Microsoft Excel. 

 

MS-Excel spreadsheets consist of individual worksheets. Therefore, one MS-Excel file (with a .xls or 

.xlsx extension) could contain several individual worksheets. Look at the bottom of a new MS-Excel file. 

It will have three tabs titled “Sheet 1”, “Sheet 2” and “Sheet 3”. Each tab is a separate worksheet. 

Therefore, if the user wants to maintain one file for your research project on the workers of a business 

enterprise: 

 Sheet 1 could contain the basic information about the workers 

 Sheet 2 could contain their educational qualifications and experience details 

 Sheet 3 could contain their performance appraisal and increment details 

 

On opening a new spreadsheet on MS-Excel, the user will come across a range of cells. The letters A 

to Z label the columns. After Z, the labelling continues with AA to AZ etc. The rows are numbered from 

1 to 1,049,576. Each cell represents the intersection between a row and column. For example, a typical 

spreadsheet would look like: 

 

 A B C D E 

1 ABC     

2      

3   DEF   

4      

5      

 

Each cell has an address that denotes its position on the grid. Therefore, the cell containing the text 

“ABC” has the address A1. A1 denotes that the column is A and the row is 1. Similarly, the cell 

containing the text “DEF” has the address C3. 

 

You will see the Microsoft Office button (a circle with the MS-Office logo within) at the top left 

corner of the screen. When users want to create new files, save files or open existing files, they will use 

this button.  

 

Next to the Microsoft Office button, is the Quick Access Toolbar. This is useful for users when they 

need quick access to commands they use frequently. The default setting lists the commands “Save”, 

“Undo” and “Redo” on this toolbar. The first command saves the current file; the second command rolls 

back the results of the last action taken by the user and the third command re-applies the results of the last 

action taken by the user. Instead of going through the Edit menu, users can access these commands more 

easily from this toolbar. 

 



6 
 

SWE/RMS/SPSSQA/M30 by Mr. Anthony NF Goel   

 

The Title bar is located next to the Quick Access Toolbar. This displays the name of the file or 

workbook currently in use. When the user opens a new workbook, the title bar will usually display 

“Microsoft Excel – Book 1” or a similar name. 

 

Located beneath the Title bar, the Ribbon comprises a series of commands, organised into related 

tabs. The tabs bear the names of “Home”, “Insert”, “Page Layout”, “Formulas”, “Data”, “Review”, 

“View” and “Add-Ins”. Whenever the user clicks on a specific tab, the Ribbon displays command buttons 

related to the tab clicked. Some command buttons are standalone commands i.e. Bold, Italics etc. Some 

command buttons allow the user to access menus i.e. Borders, Font, Font Size etc. Some groups of 

command buttons enable the user to access additional commands using the Dialog Box Launcher. For 

example, if the user clicks on the “Home” tab, the groups of commands displayed are “Clipboard”, 

“Font”, “Alignment”, “Number”, “Styles”, “Cells” and “Editing”. At the right of each of these headings, 

the user can spot the Dialog Box Launcher – shown as a tiny arrow pointing downwards. Clicking on this 

arrow will display a list of additional commands. 

 

The Formula bar, situated below the Ribbon, displays two sets of information. On the left side, it 

displays the cell address of the cell where the user is working. Therefore, if we consider the example of 

the worksheet given above, if the user is editing the cell with the content “DEF”, the left side of the 

Formula bar will show C3. The right side of the Formula bar displays the cell entry. Therefore, this will 

display the content of the cell C3 i.e. DEF. In case users cannot view the Formula bar, they should: 

 Click on the tab titled “View” 

 Click on “Formula Bar” in the Show/Hide group 

 

Users can spot the Status bar at the bottom of the MS-Excel window. This bar displays information 

like the sum, average, minimum and maximum values of a given range of numbers highlighted by the 

user. Therefore, if the user enters some numbers in cells and selects them – either by using the mouse or 

by using the Shift + down arrow keys – the Status bar will display these values. Users can right click on 

the Status bar to select the options that they would like the Status bar to display. A check mark next to an 

option denotes that the specific option will appear on the Status bar. 

 

 

8. Navigating a Worksheet in MS-Excel 

 

Users can use the arrow keys to move around the worksheet. Thus, the right arrow key will move one 

column to the right; the down arrow key will move to the next row; the up arrow key will move up one 

row, while the left arrow key will move one column to the left. The Tab key enables users to move across 

the page to the right, one cell at a time. If the user holds down the Shift key and presses Tab, the cursor 

will move to the left, one cell at a time. The Page Up and Page Down keys will move up and down by a 

page respectively. Pressing the Control key along with the Home key, will position the cursor at the 

beginning of the worksheet.  

 

Similarly, when users need to select cells, they can simply hold down the left mouse button and drag 

the mouse over the required cells. Alternatively, they can select cells by pressing the Shift Key and using 

the arrow keys to make their selection.  

 

9. Data Entry in MS-Excel 

 

Data entry in MS-Excel is very easy. All the user needs to do is to type the data in the columns or 

rows. Therefore, if the users want to enter a list of names of employees, they need to enter the field 
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heading (or title) in the first row of the column i.e. Names. Then, they need to enter the names on each 

row.  

 

If the user needs to delete a row, right click on the row number. A list of options will appear. Simply 

click on Delete to delete the selected row. The same process works for inserting rows too. The only 

difference is that the user needs to click on Insert to insert rows.  

 

If the user wants to edit an entry in any cell, press F2. This will enable the user to make the changes 

needed. Thereafter, press Enter and the cell value will display the amended content of the cell. 

 

If the user wants to copy the values of one cell to another, they can use the Cut, Copy and Paste 

features. The user must select the cell whose value the user wants to copy. Press the Control key along 

with the letter ‘C’ key. The clipboard of MS-Excel stores the value of the cell. The user must not move to 

the cell where the user wants to place the copied value. Similarly, press the Control key along with the 

letter ‘V’ key. The copied value will appear in the cell. In this case, two cells will have the same value.  

 

In case the user wants to move the value from the original cell to the new cell, such that only one cell 

with store the copied value, the user needs to follow the same process as mentioned above. However, 

instead of pressing the Control and C keys together for copying the value, the user must press the Control 

and X keys together. For pasting the value, pressing the Control and V keys will work as before.  

 

The user can also perform this cut, copy and paste using the mouse. Move to cell whose value the 

user wants to copy or cut. Right click with the mouse. Select the ‘Copy’ or ‘Cut’ options. Move the cursor 

to the cell where the user wants to paste the value. Right click with the mouse and select the ‘Paste’ 

option. 

 

 

10. Performing Calculations in MS-Excel Using Formulas  

 

One of the biggest advantages of working with data in MS-Excel is that the user can perform a 

number of calculations on the data. For example, if the user is working on a list of new employees and 

needs to calculate the date their probation period ends, MS-Excel allows them to make this calculation 

easily. Each employee will have a different date of joining. Each employee will have a probation period 

of ninety days. Therefore, if column B contains the date of joining for each employee and column C 

should contain the date their probation ends, the formula to use will be: =B2+90. This will display the 

date falling ninety days after the date of joining. 

 

The mathematical operators used in MS-Excel are: 

 + (Addition) 

 - (Subtraction) 

 * (Multiplication) 

 / (Division) 

 ^ (Exponential) 

By default, MS-Excel accepts data entered as text, numbers, dates or logical type. Therefore, if the user 

wants to enter a formula in a cell, the user must prefix the formula with an equal to sign i.e. = or a plus 

sign i.e. +.  

 

To see examples of formulas, consider the example below: 
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 A B C D E F G H 

1 11        

2 2 10 =A1-

B2 

  =(A5/B4)^A2  =A5/B4-

A2+A1-

B2/A2 

3 5    =A3*B4    

4  3       

5 9      =A5/B4  

 

In cell C2, the user entered the formula, =A1-B2. On pressing Enter, the cell would display the 

resultant value 1 (11-10). 

Similarly, in cell E3, the user entered the formula, =A3-B4. On pressing Enter, the cell would display the 

resultant value 15 (5*3). 

Similarly, in cell G5, the user entered the formula, =A5/B4. On pressing Enter, the cell would display the 

resultant value 3 (9/3). 

 

Formulaic expressions placed within brackets would receive top priority when calculating a formula. 

This is similar to the rules followed in maths. Therefore, in cell F2, the working would be as follows: 

Original Formula = (A5/B4) ^ A2 

Step 1   = (9/3) ^ 2 Replaces cells with the values stored in those cells 

Step 2   = (3) ^ 2 Evaluates the expression enclosed within brackets first 

Step 3   = 9  Completes the calculation of the entire expression 

 

In case the user does not specify any brackets, MS-Excel performs calculations from left to right, with 

multiplication and division receiving higher priority over addition and subtraction. Therefore, in cell H2, 

the formula would work out as: 

Original Formula  = A5/B4 – A2 + A1 – B2/A2  

Step 1   = 9/3-2+11-10/2 Replaces cells with the values stored in those cells 

Step 2   = 3-2+11-5  MS-Excel first evaluates the Division and Multiplication  

Step 3   = 7   Completes the calculation of the entire expression 

 

 

11. Cell Referencing in MS-Excel 

 

Consider the example given below.  

 

 A B C D E F G H 

1 11 1 =A1+B1 =$A$1+$B$1 =A$1+$B1    

2 2 2       

3 5 3       

4 4 4       

5 9 5       

 

Cell C1 contains the formula, =A1+B1. Hence, it would display the value 11+1=12. If the user copied 

this formula to the cells C2, C3, C4 and C5, the formulas would become: 

 In cell C2 -> =A2+B2 

 In cell C3 -> =A3+B3 and so on. 

This means, that as the row changes, the row in the formula also changes relatively. This is relative cell 

reference. 
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Cell D1 contains the formula, =$A$1+$B$1. Hence, it would display the value 11+1=12. If the user 

copied this formula to the cells D2, D3, D4 and D5, the formulas would become: 

 In cell D2 -> =$A$1+$B$1 

 In cell D3 -> =$A$1+$B$1and so on. 

This means, that there is no change in the formula entered in cell D1, D2, D3, D4 or D5. In other words, 

all five rows contain the same resultant value i.e. 12. This is because the dollar sign ($) tells MS-Excel to 

keep the row and column number constant in the formula, even if the row or column in the cell containing 

the formula changes. This is absolute cell reference. Therefore, even as the user copied the formula five 

rows down, the program ensured that the values specified in the cells A1 and B1 only were picked up. 

 

Cell E1 contains the formula, =A$1+$B1. Hence, it would display the value 11+1=12. If the user 

copied this formula to the cells E2, E3, E4 and E5, the formulas would become: 

 In cell E2 -> =A$1+$B2 

 In cell E3 -> =A$1+$B3 and so on. 

This means, that as the row containing the formula changes, the row in the formula also changes to an 

extent. The formula takes only the value in cell A1 (because the $ sign prefixes the row number i.e. 1) and 

the relative value of B2, B3 etc. (because the $ sign prefixes the column B whilst leaving the row number 

untouched). Therefore, across all five rows, the value of A$1 remains uniform, while the value of B 

changes according to the row. This is mixed cell referencing where: 

 Either the row can be absolute and the column can be relative OR 

 Either the row can be relative and the column can be absolute 

Now, if the user were to copy the formula in cell E1 to F1, the formula would show: = B$1+$B1. Since 

the $ sign prefixed the row number in the first part of the formula, it left the column variable. In relative 

cell referencing, the formula changed the row automatically as the user copied the formula to a different 

row. Similarly, if the user copies the formula to a different column and the column does not have absolute 

referencing, the column will also change relatively. Therefore, the A$1 part of the formula will change to 

B$1 when the user copies the formula in cell E1 to cell F1. 

 

 

12. Using Functions in MS-Excel 

 

Functions are in-built formulas in MS-Excel. A formula requires two quantities and a mathematical 

operator. Functions, on the other hand, only need the values and not the mathematical operator. For 

example: 

 The function SUM, adds a series of numbers 

 The function AVERAGE, provides the average of a series of numbers 

 The function MIN, provides the lowest in a series of numbers 

 The function MAX, provides the highest in a series of numbers 

Consider the example given below. 

 

 A B C D E F 

1 11 1 =SUM(A1, 

B1) 

=AVERAGE(A1,B1) =MIN(A1,B1) =MAX(A1, 

B1) 

2 2 2     

3 5 3     

4 4 4     

5 9 5     
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In this example: 

 Cell C1 will provide the sum of the two numbers i.e. 11+1 = 12 

 Cell D1 will provide the average of the two numbers i.e. 11+1/2 = 5.5 

 Cell E1 will provide the lowest of the two numbers i.e. 1 

 Cell F1 will provide  the highest of the two numbers i.e. 11 

The user can also select an entire row, column or a range of cells for using functions. Therefore, if the 

user entered the function =SUM(A1:A5), this would yield the sum of cells A1 to A5. 

 

MS-Excel provides a number of functions to analyse or perform various operations on. For more details 

on functions, the user can click on the symbol fx. This will show a dialog box containing all the numerous 

functions available in MS-Excel. 

 

 

13. Designing a Datasheet on MS-Excel 

 

Research students must take great care when they design their data sheets on MS-Excel. A properly 

designed sheet will save time in terms of processing the data or analysing it. In most cases, researchers 

will plot data on a single dimensional table. This means that the table will have columns representing 

various fields and rows containing the data. Refer to the example given below. 

 

 A B C D E F 

1 Id no. Name Age Address Gender Experience 

2       

3       

4       

5       

 

In this data sheet, the researcher will enter the details of all individual employees on a single row. 

Therefore, row 2 will belong to Employee 1, row 3 to Employee 2 etc. Each row will contain all details 

for a single employee. This is a single dimensional table and remains a commonly used one for most 

worksheets. 

 

A double dimensional table is more complex as it plots data across two axes. Consider the example 

below. The data given is purely illustrative. 

 

 A B C D E 

1 City Product A 

Sales 

Product B 

Sales 

Product C 

Sales 

 

2 Delhi 1000 453 345  

3 Hyderabad 500 357 654  

4 Chennai 700 657 980  

5      

 

In this table, the user has plotted data across two axes. One axes refers to the city while the other 

refers to the sales of products A, B and C. Therefore, if the user wants to know the quantity of product B 

sold in Chennai, the user will need to check the value in the cell common to Product B Sales and Chennai 

i.e. the value in cell C4. 
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Depending on the type of data the researcher gathers, the researcher would need to plot the data 

carefully. A simple datasheet where each row represents a single sample of data would work well with a 

single dimensional datasheet. In most cases, this will be the elementary datasheet. Once the researcher has 

analysed data and wants to present it as a summary, a double dimensional table would be a good way to 

represent the results of the analysis. 

 

14. Summary 

 

 Quantitative research methods entail the collection of data in a numerical form 

 Software packages make it easier for researchers to analyse their data and depict it in a graphical 

format 

 Descriptive statistics describe characteristics about the group under study 

 Inferential Statistics are useful for making predictions about a population, based on the 

observations of a sample 

 Key benefits of using MS-Excel for analysing quantitative data lie in its: 

o Easy data entry and storage 

o Plethora of functions and formula to process the data and analyse it 

o Analytical tools to make inferences about the data 

o Diverse varieties of graphs to highlight findings 


