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 Methods of Scientific Research  
 

→ For a clear perception of the term research, one should know the meaning of 

scientific method.  

→ Scientific methods are defined as controlled, systematic investigations that 

are rooted in objective reality & that aim to develop general knowledge 

about natural phenomena. 

→ The two terms, research and scientific method, are closely related. Research, as 

we have already stated, can be termed as “an inquiry into the nature of, the 

reasons for, and the consequences of any particular set of circumstances, 

whether these circumstances are experimentally controlled or recorded just 

as they occur.  

→ Further, research implies the researcher is interested in more than particular 

results; he is interested in the repeatability of the results and in their extension to 

more complicated and general situations. 

→ On the other hand, the philosophy common to all research methods and 

techniques, although they may vary considerably from one science to another, is 

usually given the name of scientific method.  

→ In this context, Karl Pearson writes, “The scientific method is one and same in 

the branches (of science) and that method is the method of all logically 

trained minds … the unity of all sciences consists alone in its methods, not 

its material; the man who classifies facts of any kind whatever, who sees their 

mutual relation and describes their sequences, is applying the Scientific 

Method and is a man of science.  

→ Scientific method is the pursuit of truth as determined by logical considerations. 

The ideal of science is to achieve a systematic interrelation of facts. Scientific 

method attempts to achieve “this ideal by experimentation, observation, logical 
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arguments from accepted postulates and a combination of these three in varying 

proportions.  

→ In scientific method, logic aids in formulating propositions explicitly and 

accurately so that their possible alternatives become clear. Further, logic develops 

the consequences of such alternatives, and when these are compared with 

observable phenomena, it becomes possible for the researcher or the scientist to 

state which alternative is most in harmony with the observed facts.  

→ All this is done through experimentation and survey investigations which 

constitute the integral parts of scientific method. 

➢ CHARACTERISTICS OF SCIENTIFIC METHODS  

 

 

➢ STEPS OF SCIENTIFC METHODS  

They are orderly & systematic processes. 

Scientists attempt to control external factors that are not under 
direct investigation. 

Their findings are based on the empirical evidences. 

Findings of scientific methods can be generalized, which means that 
they can be used in situations other than the one under study. 

Scientific methods are based on assumptions or hypothesis. 

They are basically conduced to develop or test hypothesis.



4 
 

 

Selecting the topic & identifying the research problem 

Defining the objectives of the study. 

Reviewing the literature from theory & other related studies. 

Defining concepts & variables to be studied. 

Stating hypothesis about expected observations or phenomenon to be 
studied.

Determining the ethical implication of the proposed study. 

Describing the research design & methods for data collection. 

Defining study population & sample. 

Planning the data analysis & discussion. Collecting data from subjects. 
Analyzing &interpreting data. Communicating finding of the study.
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 Reporting Practical & Project Report  

→ The most common type of project report, a project status report provides a general 

state of the project to its stakeholders. It quantifies work performed and 

completed in measurable terms. It compares this with an established baseline to 

see if the project is on track or; if adjustments have to be made if the project is 

behind its schedule. It keeps everyone on the same page and manages each other’s 

expectations. 

 

 Why a Project Report??? 

→ The production of a good piece of technical writing for a project report is as much 

a part of the project as doing the experimental work. However excellent and 
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original a piece of work the project may be, unless the results can be 

communicated to other people it may as well not have been done! 

→ Communicating results of an investigation in a clear and useful way is a key part 

of science and is the reason for devoting a lot of effort to this aspect. 

 

 How much detail to include? 

→ It is not necessary, or even desirable; to describe every minute detail of what was 

done. One of the most important aspects of good technical writing is to be 

concise, yet remain informative. The ability to select what is essential, and to 

omit what is merely incidental detail, is a skill every scientist needs to develop. 

→ In view of this, the main part of your report must be within the word limit(s) 

specified in the applicable module description. An overlong report will be 

penalized and receive a lower mark than it otherwise deserves. 

 Format of reports. 

Whilst not mandatory, there are good reasons for the usual format of a report. 

Sections that you need to include are, 

                               

Title

Authors

Abstract

Table of contents

Introduction

Experimental techniques and methods

Results and discussion

Summary/conclusions

References

Appendices (if used)
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▪ First Page. 

→ This should contain the title, the author(s) and the date. 

❖ Title. 

→ This should convey the area and scope of the project. 

→ For example, “Rainbows” is poor – is this an investigation of the occurrence 

of rainbows in medieval illuminated manuscripts? or their use as metaphors 

in popular art? Or what? 

→ A better choice might be “Rainbows: the deflection of light by liquid droplets 

and the determination of droplet refractive index from measurements of 

rainbow phenomena” 

▪ Second Page. 

❖ The Abstract. 

→ The second page should consist only of the abstract. The idea of the abstract 

is to provide a brief summary of the report.  

→ The reader should be able to pick up from the abstract what the abstract 

entailed, how it was undertaken and an indication of what was found out.  

→ An abstract should not review the report, but should rather act as a sampler of 

the contents of the report.  

→ Typically, the abstract should be less than 200 words. 

→ A poor example of title and abstract might be, 

→ “The length of a piece of wood.” 

→ The length of the piece of wood was found to be shorter than it should have 

been. We had problems with our measuring device and could not obtain 

good results. With better equipment we could have got better results. 
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→ It is poor because, the length of the piece of wood was found (how was it 

measured?) to be shorter (by how much?) than it should (should? – say’s 

who?) have been. We had problems (what sort of problems?) with our 

measuring device and could not obtain good (what is meant by good?) 

results. With better equipment we could have got better results (a cop out!). 

→ A better title and abstract might be, 

→ “Interferometric measurements of the length of a piece of wood and 

discrepancies with previous spectroscopic measurements” 

→ The length of a piece of wood was measured using an interferometric 

technique. Our results gave a length shorter by 1.5% than that found by Hamel 

et al. who used a spectroscopic technique. However, our measurements 

suffered from a large random error (2%), which we attribute to the use of a 

lamp as the source of light. An alternative interferometric measurement 

strategy employing a laser is suggested that should overcome this problem. 

 

▪ Third page. 
 

→ This should comprise a table of contents, indicating the page numbers of the 
different sections. 
 

▪ Fourth page and onwards. 
 

❖ Results and discussion. 
 

 

→ Present your results in a logical sequence, highlighting what is important and 

how the data you obtained have been analyzed to provide the results you 

discuss. You should discuss what you infer from the data. You need to adopt 

a critical approach.  
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→ Make sure that all diagrams, graphs etc. are properly labeled and have a 

caption. A neat hand drawn diagram is preferable to a poorly made computer 

diagram, or a poor resolution image copied from the web. 

→ Summary and conclusion. This is the section in which you need to put it all 

together. It differs from the abstract in that, It should be more informative, 

something that can easily be accomplished because you may devote more words 

to it. You should include a concise version of your discussion, highlighting what 

you found out, what problems you had, and what might be done in the future to 

remedy them. You should also indicate how the investigation could usefully be 

continued. 

❖ References  

→ Book – you need to cite title, authors, date published, edition (if not first), 

City of publication and publisher. e.g. “Elements of Nuclear Physics” W. E. 

Burcham, (London) Longman, 1979.  

→ A journal article, “The speed of light by interferometry” A. Dixon, Journal 

of Light, vol. 3, pp.123-234, 2003.  

→ A web page, : http://www.gobbeldygook.co.uk 

 

 Writing literature surveys and reviews 

❖ What is a literature review? 

→ Literature reviews are literally reviews of the literature ( the academic writing 

e.g. academic books, journal articles etc. ) that have been published on a 

particular research topic.  They aim to identify what is already known on the 

topic at that time. 

→ A literature review is not an annotated bibliography in which you summarize 

briefly each article that you have reviewed. While a summary of the what you 

have read is contained within the literature review, it goes well beyond merely 

http://www.gobbeldygook.co.uk/


10 
 

summarizing professional literature. It focuses on a specific topic of interest 

to you and includes a critical analysis of the relationship among different 

works, and relating this research to your work. It may be written as a stand-

alone paper or to provide a theoretical framework and rationale for a research 

study (such as a thesis or dissertation). 

→ They are necessary for several reasons. They are an essential part of the 

research process.  They give an overview of a topic's theoretical background. 

Researchers use literature reviews to identify gaps in existing knowledge and 

to set the context for their research studies. Students can be asked to complete 

a literature review as part of their course to help them understand a topic more 

deeply. Writing a literature review can enable a student to demonstrate what 

they have learned about a topic and develop their own connecting ideas within 

that topic further. 

→ Types of literature reviews. 

 

A stand alone literature review can be a single work in its own 

right.  Examples include 

1. A class assignment 

 2. A review article 

→ Literature reviews can also be component parts of larger bodies of work. 

Examples include 

1. A thesis / dissertation 

          2. An academic journal article introduction 
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→ Following are the steps for  producing the literature review. 

 

Seven Steps to producing a literature review. 

 

 Organizing a poster display 
 
 

→ A large-format poster is a big piece of paper or image on a wall-mounted 

monitor featuring a short title, an introduction to your burning question, an 

overview of your novel experimental approach, your amazing results in 

graphical form, some insightful discussion of aforementioned results, a listing 

of previously published articles that are important to your research, and some 
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brief acknowledgement of the tremendous assistance and financial support 

conned from others — if all text is kept to a minimum (500-1000 words), a 

person could fully read your poster in 5-10 minutes. 

 

▪ Different template for Poster  

1. Horizontal template with results 

→ This layout gives a lot of central, visible space to the results and demotes less 

important sections (Literature cited, Acknowledgements, Further 

information) to the bottom portion of the poster. 
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2. Horizontal template with big central column 

If you prefer a more traditional layout (just columns) but still like the big 

central area for results. 
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           3. Portrait template 

It is opted for a larger central column because your results are likely to contain charts or tables, 

and those don’t look good when overly shrunken. 
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 Oral Presentation  

 Structure of Oral Presentation 

 

1. The Beginning (Introduction) 

 



16 
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2. The Middle (Body) 
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           3. The End (Conclusion) 
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 How to write an effective scientific research paper  
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Research Ethics  

 

 

In research, a number of ethical principles can be identified: 

• People involved in the research should be protected from physical, emotional and 

psychological harm or stress. 

• The privacy and confidentiality of research participants should be protected. 
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• People should provide, without coercion, their informed consent to take part in the 

research. 

• Research participants should not be deceived, including about the true nature of the 

research, unless the circumstances are exceptional 

• The research should not lead people to commit acts that are illegal or diminish their 

self-respect. 

• The research should protect people’s right to self-determination. 

• The risk of “negative” use of the research should be minimized. 

• Research participants should be treated fairly, considerately and respectfully. 

 

What is plagiarism? 

→ According to the Merriam-Webster dictionary, the verb “to plagiarize” 

means: “to steal and pass off (the ideas or words of another) as one’s own : use 

(another’s production) without crediting the source” 

→ The inclusion of the word “steal” in this definition, includes instances when 

another’s ideas or words are intentionally used without crediting the 

source. Even accidentally using another’s ideas or words without proper 

citation, due to carelessness, falls under this definition since your work tries 

to “pass off” another’s work as your own. 

→ In our tech-forward culture, the simple act of copy-and-paste can seem 

harmless, but it has serious consequences in academic and professional 

settings. 

https://www.merriam-webster.com/dictionary/plagiarizing
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Why should you avoid plagiarism? 

→ At its core, plagiarism is an ethical issue. A writer who submits plagiarized 

work is committing theft with the hope of benefiting from that theft. This is 

true whether you’re turning in a school paper to get an “A” or are a writer 

by trade expecting monetary compensation. 

→ Avoiding plagiarism is paramount as a writer because it compromises your 

integrity. Aside from losing the respect of your mentors and peers, it could 

cost you valuable professional referrals and future career advancement. If 

you’re still in school, plagiarism may result in lost financial aid or 

leadership roles. 

→ Additionally, it takes credit or profit away from the original creator of the 

work which may mean more trouble if the source takes legal action against 

you. 

5 ways to avoid plagiarism 

1.Cite your source 

When alluding to an idea or wording that’s not your own, add a citation in your 

writing that identifies the full name of the source, the date it was published, and any 

other citation element that’s required by the style guide you’re adhering to. 

2. Include quotations 

If you insert a source’s words into your writing, verbatim, one of the most simple 

yet obvious ways to avoid plagiarism is by using quotation marks around the text to 
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denote that the words aren’t your own. A direct quote should also cite the source so 

that readers know who the quote is from. 

3. Paraphrase 

Paraphrasing is rewriting a source’s ideas or information into your own words, 

without changing its meaning. But be careful—paraphrasing can slip into plagiarism 

if done incorrectly. 

Successfully paraphrasing without plagiarizing involves a bit of a dance. Reword 

and format your writing in an original way, and try to avoid using too many similar 

words or phrases from the source. The key is to do so without altering the meaning 

of the idea itself. Remember, you’re still using another’s idea so you’ll need to 

include a citation to the source. 

4. Present your own idea 

Instead of parroting the source’s ideas or words, explore what you have to say about 

it. Ask yourself what unique perspective or point you can contribute in your writing 

that’s entirely your own. Keep in mind that if you’re alluding to a source’s ideas or 

words to frame your own point, you’ll still need to apply the guidelines above to 

avoid plagiarizing. 

If you’re writing on the same topic for multiple assignments, it can be tempting to 

recycle some of your previous words—this is called “self-plagiarism”. The risk 

involved with self-plagiarism is just as high if the publisher or your instructor didn’t 

give you permission to reuse your old work. 
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5. Use a plagiarism checker 

While conducting your research on a topic, some phrases or sentences might stick 

with you so well that you inadvertently include them in your writing without a 

citation. When in doubt, using an online plagiarism checking tool can help you catch 

these issues before submitting your work. 

There are several plagiarism checkers online, such as the one offered by Small SEO 

Tools. Grammarly also offers a plagiarism checker that scans your text for borrowed 

content for free. These tools let you know whether or not parts of your writing are 

plagiarized—and some even highlight the specific words or sentences of concern 

and identify where the text originated from. 

These suggestions can be helpful in avoiding plagiarism in your work and is worth 

the effort. In addition to being more aware of what constitutes plagiarism, figuring 

out how to avoid plagiarism ultimately takes daily practice. 

 

 

https://smallseotools.com/plagiarism-checker/
https://smallseotools.com/plagiarism-checker/
https://www.grammarly.com/plagiarism-checker?utm_medium=content

