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Topic selection

Literature review

Export references

Screen the studies

Thoroughly read the selected papers and summarize

Identify gap(s) in the literature
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How to Read A Scientific Article?

Introduction of the Paper 

especially Objectives

Conclusion

Still 

Relevant?Discard
No

Yes

Methods / Technique

Results



What to do while Summarizing Scientific Articles?

1. Google all the terms that are unfamiliar to you

2. Form a table for recording the objectives of study, year of article, important points in methods 
and results and finally the summary of conclusion in one sentence.







Task  IV

Summary Table

Deadline: 31st March 2024

Marks: 5
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Extended Literature Review (Keep Digging):

Go to References Section of 

Each Selected Research 

Article

Read Each and Every Cited 

Article’s Title

If Relevant?

Read its abstract, download 

PDF and Include in the 

summary table

If you have found 20 
relevant articles and each 
article contains around 30 

references, that means you 
would have to go through 

20 x 30 = 600 titles again for 
your review and so on………

So on…………………….



Gap Identification

Gap 
Identification

Search the research idea in the summary table for 

which you had started reviewing literature and see 

whether it has been done

T
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r 
#

 I

(P
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) If Yes
Discard the Potential Gap

If No

Gap



Gap Identification Gap 
Identification

Second last /last para of discussion of each article

Search for the phrase, “Future work can be done..”/ “Future Studies may further examine….” / or similar words

Skim through the literature review table and see whether this research has been done 

Add this future work in the summary table in a separate column

If Yes

If No

Gap

Discard the Potential Gap
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r 
#
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Gap Identification

Gap 
Identification

Use  the Common Sense

Thoroughly Looking at the Summary Table, make combinations of different tools / parameters / applications 

using existing Literature to create  Novelty

Gap

T
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r 
#
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II
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Thank You
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Impact Factor of  the Journal (Clarivate Analytics):

The impact factor (IF) or journal impact factor (JIF) of an academic journal is a scientometric index that 
reflects the yearly average number of citations that articles published in the last two years in a given 
journal received. It is frequently used as a proxy for the relative importance of a journal within its field; 
journals with higher impact factors are often deemed to be more important than those with lower ones.

• This means that, on average, its papers published in 2015 and 2016 received roughly 42 citations each 
in 2017. Note that 2017 impact factors are reported in 2018

• This is called two-year Impact Factor



Five-Year Impact Factor:

And in the ’60s we (ISI) invented the journal “impact factor.” After using journal statistical data in-house to 
compile the Science Citation Index (SCI) for many years, Clarivate Analytics (Previously ISI) began to 
publish Journal Citation Reports (JCR) in 1975 as part of the SCI and the Social Sciences Citation 
Index (SSCI).

Beginning with the 2007 edition, Journal Citation Reports has included a 5-year Impact Factor, as well as a 
section on Impact Factor Trends for the last five years. The 5-Year Impact Factor is calculated in the same 
manner as the Journal Impact Factor, except that it encompasses five cited years rather than two. The 5-
Year Impact Factor is therefore equal to the sum of citations in the edition year to items published in each 
of the previous five years, divided by the number of scholarly items published in the previous five years.

https://clarivate.com/webofsciencegroup/essays/impact-factor/

https://support.clarivate.com/ScientificandAcademicResearch/s/article/Journal-Citation-Reports-5-Year-Impact-
Factors?language=en_US

https://clarivate.com/webofsciencegroup/essays/impact-factor/
https://support.clarivate.com/ScientificandAcademicResearch/s/article/Journal-Citation-Reports-5-Year-Impact-Factors?language=en_US
https://support.clarivate.com/ScientificandAcademicResearch/s/article/Journal-Citation-Reports-5-Year-Impact-Factors?language=en_US


SCImago Journal Rank (SJR):

The SCImago Journal Rank (SJR) indicator is a measure of the scientific influence of scholarly journals that 
accounts for both the number of citations received by a journal and the importance or prestige of the 
journals where the citations come from. A journal's SJR is a numeric value indicating the average number 
of weighted citations received during a selected year per document published in that journal during the 
previous three years. Higher SJR values are meant to indicate greater journal prestige. It is based on three 
years. It is provided by Scopus, owned by Elsevier.

https://www.scimagojr.com/index.php

Impact Factor of  the Author:

The sum of all the impact factors of the journals, the author has published in. For instance, If Author A has 
published 10 articles during his lifetime and the journals’ impact factors are 1, 5, 10.1, 1.3, 0.1, 0.2, 0.8, 
2.7, 2.5, 1.8. The total impact factor of the author is 1+5+10.1+1.3+0.1+0.2+0.8+2.7+2.5+1.8 = 25.5

https://www.scimagojr.com/index.php


Journal’s Quartile (Q1, Q2, Q3 & Q4)

Based on Impact Factor (IF) data, the Journal Citation Reports published by Thomson Reuters provides 
yearly rankings of science and social science journals, in the subject categories relevant for the journal (in 
fact, there may be more than one).
Quartile rankings are therefore derived for each journal in each of its subject categories according to 
which quartile of the IF distribution the journal occupies for that subject category. Q1 denotes the top 
25% of the IF distribution, Q2 for middle-high position (between top 50% and top 25%), Q3 middle-low 
position (top 75% to top 50%), and Q4 the lowest position (bottom 25% of the IF distribution). For 
example, the 2009 Impact Factor for the ACM TRANSACTIONS ON SENSOR NETWORKS is 1.938. Thus, the 
journal ranks 32-nd (out of 116 journals, Q2 quartile) in the subject category COMPUTER SCIENCE, 
INFORMATION SYSTEMS, while it ranks 11-th (out of 76 journals, Q1 quartile) in the subject 
category TELECOMMUNICATIONS.

• The same procedure is used by SCImago but they use SJR Scores

• Means journal’s quartile and ranking is different in both JCR by Thomson Reuters and SJR by Elsevier.



h-Index:

The h-index is defined as the maximum value of h such that the given author/journal has 
published h papers that have each been cited at least h times. The index is designed to improve upon 
simpler measures such as the total number of citations or publications.

The index was suggested in 2005 by Jorge E. Hirsch, a physicist at UC San Diego, as a tool for 
determining theoretical physicists' relative quality and is sometimes called the Hirsch index or Hirsch 
number.

i10-Index:

• Created by Google Scholar for measuring productivity of authors
• the number of publications with at least 10 citations
• i10-Index = 5 means author has 05 publications out of total that have at least 10 citations each



Master List of  Journals (Web of  Science):

Master Journal List is a free tool that allows users to search for all titles currently covered in Web of 
Science https://mjl.clarivate.com/home

The Science Citation Index Expanded (SCIE) is the larger version SCI which covers more than 8,500 notable 
and significant journals, across 150 disciplines, from 1900 to the present.

Science Citation Index (SCI) / Science Citation Index Expanded(SCIE):

Emerging Source Citation Index (ESCI):

Journal Master List is the database that consist collection of index journals. This database can have SSCI, 
SCI, SCIE, ESCI index journals.

The Emerging Sources Citation Index (ESCI) was launched in late 2015 by Thomson Reuters as a new 
database in Web of Science. The journal’s index in this ESCI will not come with an impact factor(IF). 
However, each journal in this new index will be evaluated every year and those qualified will be 
transferred to SCIE, SSCIE.

https://mjl.clarivate.com/home


Journal Citation Report (JCR) by Web of  Science:

Journal Citation Reports (JCR) provides you with the transparent, publisher-neutral data and statistics you 
need to make confident decisions in today’s evolving scholarly publishing landscape, whether you’re 
submitting your first manuscript or managing a portfolio of thousands of publications.

https://clarivate.com/webofsciencegroup/solutions/journal-citation-reports/

HEC Journal List:

A collection of research journals that are categorized into three different categories – W, X and Y -- within 
their respective knowledge areas on the basis of a number of internationally bench marked and 
recognized parameters that measure the quality of a journal.

https://hjrs.hec.gov.pk/

https://clarivate.com/webofsciencegroup/solutions/journal-citation-reports/
https://hjrs.hec.gov.pk/


Beall‘s List  of  Potential Predatory Journals And Publishers:

https://beallslist.net/

Beall's List was a prominent list of predatory open-access publishers that was maintained by University of 
Colorado librarian Jeffrey Beall on his blog Scholarly Open Access. The list aimed to document open-
access publishers who did not perform real peer review, effectively publishing any article as long as the 
authors pay the open access fee. Originally started as a personal endeavor in 2008, Beall's List became a 
widely followed piece of work by the mid-2010s. Its influence led some publishers on the list to threaten 
defamation lawsuits against Beall, as well as to lodge official complaints against Beall's work to the 
University of Colorado. As a result, Beall deactivated his blog and the list in January 2017.

https://beallslist.net/


Thesis / Dissertation Writing:

• Students in the United States are required to make a thesis to get a master degree & to write a 
dissertation to get a PhD degree and vice versa in Europe.

• Follow University Template / Supervisor’s guidance

• Thesis / Dissertation is a detailed account of your research. It encompasses a thorough review of a 
literature and all the details of your research work. 

• A Thesis / Dissertation is drafted first, later on you can extract material for research articles.

•  In comparison to research original article, a thesis is rather generalized for wider population. That’s 
why you should add some bookish knowledge or basic information about the area of research before 
going to advancements (Literature review, Methods, Results etc..)



Rebuttal / Response Letter:

• The rebuttal letter is an author's chance to directly reply to the reviewers, announce plans to improve 
the work, clear up misunderstandings or defend aspects of the work.

• Write a cover letter and attach a separate document in which you have addressed the reviewer 
comments

• Do acknowledge that the reviewers spent a substantial amount of time looking over the paper – 
rebuttal letters that thank the referees for their time and comments set a positive tone and ensure 
that the exchange takes place on a productive footing

• Address each and every point raised by the editor and reviewers
• If you cannot address a point, give a reason
• When adding new data or figures, mention their location in the manuscript
• Maintain a polite and respectful tone throughout
• Don’t vent or accuse the reviewers of bias or incompetence.
• Don’t plead that for personal or monetary reasons critically important experiments can’t be performed
• Don’t ignore specific requests by referees without comment and selectively only answer a few queries.
• Don’t rephrase a referees’ point to give it a slightly different meaning that you can more easily address.
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Collect data

Run statistical analysis / 

Results

Infer the results

Draft thesis

Submit the thesis for review

Revision 

according to 

comments

Draft research paper

Submit the paper for review (Journal selection, avoid 

Beall’s List)

Revision 

according to 

comments



Thank You



TEXT AND REFERENCE BOOKS

Curriculum of Biomedical Engineering by Higher Education Commission 2017



What is the simplest definition 

of  Technical Report Writing 

you can think of ?



Technical Report Writing is the 

writing of  technical reports!



A technical report (also scientific report) is a 

document that describes the process, 

progress, or results of  technical or scientific 

research or the state of  a technical or 

scientific research problem. 

It usually includes in-depth experimental 

details, data, and results. 



What is the simplest definition 

of  Research you can think of ?



Research is…

the creation of  knowledge that 

did not exist before



Now more difficult (and more proper) 

definitions…

‘a careful study of  a subject, especially in order to

discover new facts or information about it’

Oxford learner’s dictionary
‘the systematic and objective analysis and  

recording of  controlled observations that may lead  

to development of  generalizations, principles, or  

theories, resulting in prediction and possibly  

ultimate control of  events’

Research in Education by John W Best
‘investigation or experimentation aimed at the  

discovery and interpretation of  facts, or  

practical application of  new or revised theories  

or laws’

An Introduction to Research Procedure in Social Sciences 

by M H Gopal



You have a question

Check if anyone else has addressed that question

(Literature Review via different databases)

Change your questionDesign a research study

Collect information

(Data Collection)
Analyse this data

(Statistical Analysis)
Interpret this analysis

Write it all down

(Thesis, Research Papers, Conferences Proceedings, 

Patents)

Scientific Research in a 

nutshell

YesNo
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Collect data

Run statistical analysis / 

Results
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comments

Draft research paper
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Journal Vs Conference 
Journal Articles Conference Proceedings

A journal is a regular periodical publication, printed 
say monthly or bi-monthly, containing a collection of 
peer reviewed papers.

Conference : A conference is a place where 
researchers are physically present to discuss and 
present their research specific to a field.
Proceedings are collections of papers presented at a 
conference and printed later

Most Reputable in academia: Web of Science (WoS) & 
Scopus Indexed

Less Reputable as compared to the Journal Articles 
but acceptable if the proceedings are indexed in IEEE 
Xplore, Web of Science or Published by Springer, 
Elsevier or in Scopus / WoS indexed Journals

Avoid Beall’s List (List of Predatory Journals)
Beall's List – of Predatory Journals and Publishers

The purpose of the conference is to build confidence 
in young researchers. 

Journal Articles may be open access or may not be. 
But It is considered that both of the Journal articles 
are equal if they are indexed in WoS or in Scopus.

To announce discovery at earliest possible as Journal 
articles take time to get to public

Open Access means visible to public at no cost / full 
text accessibility of the article via Google

To market / sale your product as the companies are 
present in conference

Open access takes charges from author while free 
journal takes money form reader

To increase research network in terms of collaboration



Journal Articles and Conference Proceedings:

Conclusion:

• Proceed with the journal publication iff targeted journal is Web of 
Science or Scopus Indexed

• Proceed with conference iff conference is indexed in IEEE Xplore / 
Web of Science or published by Springer / Elsevier or by the journal 
indexed in Web of Science / Scopus



*KNOWLEDGE DIFFUSION SERIES*

December 12, 2020

Regulatory Framework of Higher Education in Pakistan

*Policy Regarding Conference Papers*

1. Conference paper has no worth for the award of PhD or faculty appointment.

2. If conference paper proceeding is published by any recognized journal then it will be considered as HEC 

recognized depending upon category of that journal.

*Reference*: No. 2(22/Acad(SS&H)/HEC/2017/236

December 5, 2017

And

1-4(MS/PhD)/QAD/HEC/2018/86/293

December 3, 2018



1. Brainstorm (Personal Interest)

2. Google (Google Scholar)

3. Check the first link

4. Read the title and abstract

5. Is this what you are interested in?

6. If  yes, go through the full text

7. Underline the terms you do not understand in the first run

8. Search for the terms and understand them

9. Then go through the full text of  the article again

10. Summarize the topic it in your own words (not more than 100)

11. Select the keywords for the next step

Start with your topic selection please….

Task # 1

Deadline: 11th March 2024

Marks: 5
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Literature Search (Step II)

• Always use advanced search

• Use operators AND / OR to limit / expand search (If confused, prefer to use OR operator)

• To further limit your search use inverted comma in compound word like (Cancer AND 
“machine learning”)

Cancer AND “machine 

learning”

Machine learning is taken 

as single word, only the 

those articles will pop up 

that contain cancer and 

machine learning only

Cancer AND machine 

learning

Cancer AND machine Cancer AND machine 

learning
Cancer AND Learning



• Use asterisk (not for ScienceDirect) to find all the similar words: 

“Alcohol consumption” 

AND teen*

Alcohol consumption 

AND teen
Alcohol consumption 

AND teenage 

Alcohol consumption 

AND teenager

• You can still limit your search by selecting Journal articles only or customize year span etc. 



“Search strategy is not a fixed / confirmed / 

straight science. Trial and Error will often 

uncover the right terms. Usage of the keywords 

given in research articles may also be useful. 

Literature search should be performed many 

times (at least twice: at the start of the 

research and before starting thesis writing) 

during the research for the confirmation of 

novelty.”
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• Finalize keywords for your research

• Perform search via different databases i.e. IEEE Xplore, ScienceDirect, 
PubMed and by using AND / OR / NOT operators

•  Download all RIS and PubMed literature citation files

• Make account to Endnote Web for collection and management of 
references

• Collect all references via Endnote web

• Remove Duplicates



Export References

Shorten the list by…

Title Screening

Abstract reading

Discard the irrelevant

Selected articles 

that are highly 

relevant to your 

topicDiscard the irrelevant

Remove duplicates
Get full text of the 

selected articles

Get via Google if open 

access ResearchGate

Get via email by contacting 

corresponding author, 

information is given in the 

article
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WRITING AN ORIGINAL 
RESEARCH ARTICLE



Scientific Article Writing

• Most important kind of communication among scientific community.
    
• That’s  why “Publish or Perish” has become the most important 

phrase   in academia.

• A researcher who has at least one ISI-Indexed (W category) journal 
publication as a first author can guide you in article writing in the 
same field. 



Major Sections in an Article

• Introduction

• Methodology / Methods / Material and Methods

• Results

• Discussion

• Conclusion

• References

“IEEE format combines results and discussion section”



Sequence of Writing Sections

1. Methodology

2. Results

3. Discussion

4. Conclusion

5. Introduction

6. Abstract

7. Title of the study



Methodology

Clinical Trial

Device Designing
Device Testing on 

Participants



Section II – Methodology (Device Designing)

• Around 500 to 1000 words (No definite length)

• Past tense

• Divided further into sub-headings:

1. Explain the device: Components, circuit, device material with 
pros and cons (Use labelled pictures, flow-charts etc)

2. Parameters of Interest

3. Working principle of the device – Underlying physics



















Section II – Methodology (Clinical Trial)

• Around 500 to 1000 words (No definite length)

• Past tense

• Divided further into sub-headings:
               1. Participant Information

               2. Inclusion and exclusion criteria

               3. Sample Size

               4. Ethical Approval

               5. Data Collection Protocol

               6. Statistical Analysis

























Results

Clinical Trial

Device Designing
Device Testing on 

Participants



Section III – Results & Discussion (Device Designing)
• Around 300 to 700 words (No definite length)

• Past tense for results , discussion can be in both past and present tense

• Results of the design is mentioned, torque, force calculations (values), 
Linearization result of sensor if designed.

• Use graphs, figures, tables and charts for the presentation

• Device, after designing, was used on at least one participant to check its 
performance.

• Accuracy calculations

• False positives, false negatives

• Only the results of the study being conducted should be mentioned

• Information should not be repeated. Information which has already been 
shared through tables / figures should not be repeated in text.

• If this device or similar devices are already designed. Compare your results with 
the existing ones and tell the reader if there is variation between the two.











Section III – Results (Clinical Trial)
• Around 100 to 500 words (No definite length)

• Past tense

• Only the results of the study being conducted should be mentioned

• Usually all tables, figures, statistical solutions are mentioned under this 
heading

• Information should not be repeated. Information which has already 
been shared through tables / figures should not be repeated in text.

• Results should be backed by proper statistical techniques. Statistical 
values should be given in results.

• No interpretation / explanation in this section.

• No comparison with other studies.









Section IV - Discussion

• Around 1000 (No definite length)

• Can be in past / present tense

• Objective of the study  Comment on acceptance or rejection of

 hypothesis                        Summary of the findings                       Comparison with

existing literature   possible causes (refer to methods) if your results are 

different from literature              Limitations of the study          Future

directions

• Backbone of an article









Section V - Conclusion

• Around 50 to 200 words (No definite length)

• This section is an answer to the last paragraph of introduction 
section (objectives of the study)

• Specific to general





Objective:

Conclusion:



Section I - Introduction

• Around 500 words (No definite length)

• Present tense

• Normally in four paragraphs

• First Paragraph – General background of the study – Problem 
statement backed up with statistics

• Second Paragraph – What has already been done

• Third Paragraph - What has not been done / needs to be done/ 
Gap identification in the existing literature

• Fourth Paragraph – Purpose of the study / Objectives of the study

• General to specific



First Paragraph:



Second Paragraph:



Third Paragraph:



Fourth Paragraph:



Abstract
• Around 200 to 300 words

• Past tense

• Summary of the following sections of the article: Objectives, 
Methods, Results, Conclusion.

• It summarizes the whole article.

Title of the Study
• Should be very specific and concise.

• It summarizes the abstract

• It should be in present tense and may not follow proper 
grammatical structure (subject, verb and object)

• Maximum 15 Words





Section VI - References

• Every scientific claim made should be backed by reference

• If you are citing someone else’s / previous work then it should 
also be backed by a reference.

• Around 10 references for conference and 30 for journal article

• Software should be used for referencing – EndNote / Mendeley

• Only journal articles should be cited for journal publication.

• Conference / Journal articles should be cited for conference 
publication.

• Book references,  websites, un-published work 
(Thesis/Dissertation) should be avoided.



Other Headings

• Acknowledgement

1. Direct technical help (e.g. supply of animal subjects, cells, 
equipment setup, methods, statistics/data manipulation, 
samples, chemicals/reagents, analytical/spectroscopy 
techniques)

2. Indirect assistance (topical and intellectual discussions about the 
research which can lead to generation of new ideas)

3. Affiliated Institutions
4. Funding bodies
5. Grant numbers
6. Who received the funding (if not the author- e.g. a supervisor)
7. Any associated fellowships

• Funding / Financial Support

• Authors’ Contributions



AUTHORSHIP 
SEQUENCE



Who should become author?

The ICMJE (International Committee of Medical Journal Editors) 
recommends that authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or design of the 
work; or the acquisition, analysis, or interpretation of data for 
the work; AND

2. Drafting the work or revising it critically for important 
intellectual content; AND

3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the work in 
ensuring that questions related to the accuracy or integrity of 
any part of the work are appropriately investigated and 
resolved.



Acknowledgment 

Contributors who meet fewer than all 4 of the above criteria for 
authorship should not be listed as authors, but they should be 
acknowledged. Examples of activities that alone (without other 
contributions) do not qualify a contributor for authorship are 
acquisition of funding; general supervision of a research group or 
general administrative support; and writing assistance, technical 
editing, language editing, and proofreading. Those whose 
contributions do not justify authorship may be acknowledged 
individually or together as a group under a single heading (e.g. 
"Clinical Investigators" or "Participating Investigators"), and their 
contributions should be specified (e.g., "served as scientific 
advisors," "critically reviewed the study proposal," "collected data," 
"provided and cared for study patients", "participated in writing or 
technical editing of the manuscript").

http://www.icmje.org/recommendations/browse/roles-and-
responsibilities/defining-the-role-of-authors-and-contributors.html

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html


Authorship Sequence

• First author also called main author contributes most and 
receives most of the credit.

• Whereas position of subsequent authors is usually decided by 
contribution, alphabetical order, or reverse seniority.

• The last author also gets as much credit as the first author, 
because he or she is assumed to be the driving force both 
intellectually and financially behind the research.



First Author

• Main contributor in all the phases of research: idea, design, 
implementation, conducting the experiment, data analysis, and 
writing / Overall main contributor

• Usually student

• Sometimes Main Supervisor



Last Author

• Main Supervisor / Guardian / Father of a project / Think Tank / 
Resource Provider

• Supervises all the phases of project and remove all hurdles that 
come in any form

• Usually Supervisor

• Sometimes most experienced / famous in research group



Corresponding Author

• It bears overall responsibility and represents team of authors in a 
published article

• It takes responsibility of communication with editor-in-chief of 
the journal and audience during and after the publication 
respectively

• Usually Main Supervisor

• Usually the one who’s possibility of staying affiliated with the 
university is greater

• Sometimes Student



Gift / Honorary Author

Gift authorship is one of the most common kinds of unethical 
behaviour seen in academic publishing. In this practice, an author is 
added to a paper when they have not actually made a contribution 

to the work, perhaps to reward a collaborator, return a favour, or for 
some other gain.

Ghost Author

The ghost-writer is a professional writer, whose 
contribution to produce a paper will be excluded in 

the final publication.



SUBMISSION OF A 
RESEARCH ARTICLE 

(JOURNAL SELECTION)



Check the references section of the article Journal Finders

• Elsevier Journal Finder

• Springer Journal Suggester

• EndNote Journal Match (WoS)

• IEEE Publication Recommender

If Journal is finalized, go to the Journal’s website 

and check its aim & Scope 

How to select a Journal?

Ask your 

Supervisor, they 

may tell you the 

best one



Thank You
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Presentation Skills





Presentation Skills

Personality
55%

Communication
40%

Technical Knowledge
5%



Personality

Hairstyle 

Formal

Complements 
the face

Properly tied 
up

Physique

Attire

Formal

Custom-made

Thematic

Speech

Choice of 
words

Politeness/ 
Humbleness

Makeover



Communication

Frequency 

LCS

Eye Contact

Rhythm / Tone

Postures and 
Gestures



What is Demonstration?

• A  demonstration is showing someone else how to do 
something.

• It is a show and tell method.

• Demonstration means showing examples or proofs 
about a particular product or service  which will 
benefit the buyer / audience.



FACT

“Over 85% of our learning takes place throughour  
sense of sight. The best way we can pass on to  

others what we know is by showingthem."



A good demonstrator

1. Introduce yourself

2. Say title and use it while you are giving demonstration.

3. Use eye contact with “audience”.

4. Don’t let demonstration drag. Keep talking at all times.

5. Speak loud and clear. Do not go too fast.

6. Change posters as you go.

7. Summarize demonstration and go to “Closing”.



What is a Good Demo?

• Theone which explains the featureswell

• Theone which doesn’t overdo

• The one which explains all the FAQ’s to the
audience

• Lets the audience feel thedemonstration

• Makes the audiencecomfortable













Do’s

✓ Nails trimmed

✓ Hair combed

✓ Make-up subtle

✓ Shoes formal, preferably laced

✓ Shirts full-sleeved



How to prepare presentation slides?

1. Follow 6x6 rule

2. Follow KISS principle

3. Slides should contain attractive theme (Using white 

background is preferred usually, but some themes 

are standard and considered as universal, like 

yellow writing on the black background)



How to prepare presentation slides?

4. If you need to put pics, don't put text on that slide. 

The image should be of reasonable size and of HD 

quality and suitably labelled. No texts and bullets on 

that slide.

5. Use animation if you want to describe a process.

6. If you are unable to draw animations, make flow 

diagrams.

7. Use abbreviated forms instead of full forms.



Thank You



TECHNICAL REPORT WRITING & 
PRESENTATION SKILLS

Muhammad Shaheer Mirza (Engr.)
MS (BME, ZU), BE (BME, ZU)

Lecturer at the Department of Biomedical Engineering, 
Faculty of Engineering, Salim Habib University



Topic selection

Literature review

Export references

Screen the studies

Thoroughly read the selected papers and summarize

Identify gap(s) in the literature

Draft Research Proposal E
N

G
IN

E
E

R
IN

G
 R

E
SE

A
R

C
H

 

M
E

T
H

O
D

O
L

O
G

Y
 F

L
O

W
C

H
A

R
T

Excel File (Summary Table)



Research Proposal

The goal of a research proposal is twofold: to present and justify the need to study a research problem and 
to present the practical ways in which the proposed study should be conducted. The design elements and 
procedures for conducting research are governed by standards of the predominant discipline in which the 
problem resides, therefore, the guidelines for research proposals are more exacting and less formal than a 
general project proposal. Research proposals contain extensive literature reviews. They must provide 
persuasive evidence that a need exists for the proposed study. In addition to providing a rationale, a 
proposal describes detailed methodology for conducting the research consistent with requirements of the 
professional or academic field and a statement on anticipated outcomes and/or benefits derived from the 
study's completion.

Krathwohl, David R. How to Prepare a Dissertation Proposal: Suggestions for Students in Education and the Social and Behavioral 
Sciences. Syracuse, NY: Syracuse University Press, 2005.



Why do we 
tell others?

Requirement of the 

University as your 

research has to be 

approved by higher 

authorities.

Your supervisor will not 

trust you if you only 

speak about your future 

research. They would like 

you to give them full plan 

of the research.

For Grants

Actually the proposal is 

for feasibility calculation 

and to tell us whether the 

project is doable / 

achievable and significant 

enough.



St
ep

s 
of

 W
ri

ti
ng

 a
 R

es
ea

rc
h 

P
ro

p
os

al
: Title of the Research

Abstract (Summary of Proposal)

Introduction (Background with detailed Literature Review)

Objectives Hypothesis (If Applicable)

Materials & Methods (Methodology)

Gantt Chart

Resources & Budget

Scientific Contribution (No. of Publications & Patents) References

Significance of the Study (Possible Implications)

Appendix



Title of  the Study:

• Shortest possible summary of the whole project / Abstract Summary

• May not follow proper grammatical structure (subject, verb, object), use strong statement

• Around 10 - 15 words

• The title should reflect content of the study, be interesting and contain Important keywords.

• Example:

“A study was conducted to compare the intelligence between girls and boys and found that the intelligence in girls is 
higher. The possible titles are:”

• Comparison between Girls’ and Boys’ Intelligence
• Girls vs Boys: A comparison of wits
• Girls are more intelligent than Boys
✓ Girls are more intelligent than Boys: A quantitative Study of mindfulness among high school students



Abstract:

• Around 250 to 300 words

• Future tense

• Summary of the following sections of the article: Background, objectives and Methods

• Descriptions of the method may include the design, procedures, the sample and any 
instruments that will be used. It should stand on its own, and not refer the reader to points in 
the project description.

• It summarizes the whole proposal.



Introduction:

• Around 500 words (No definite length)

• Present tense

• Normally in three paragraphs

• First Paragraph – General background of the study – Problem statement backed up with statistics; 
main paragraph that highlights the problem’s severity

• Second Paragraph – What has already been done (detailed literature review)

• Third Paragraph - What has not been done / needs to be done/ Gap identification in the existing 
literature

• General to specific



First Paragraph:



Second Paragraph:



Third Paragraph:



Objectives:

• Very specific , not too much generalized:

• The general objective for example: to determine whether or not a new vaccine should be incorporated in a 
public health program. 

• The specific objectives for example, Primary: To determine the degree of protection that is attributable to 
the new vaccine in a study population by comparing the vaccinated and unvaccinated groups. Secondary: 
To study the cost-effectiveness of this program. 

• Not too many. For undergraduate 1, For Masters maximum 2 and for PhD Maximum 3 objectives 
are fine.

• Present / Future tense

• Mention hypothesis in a separate heading right after objectives, if applicable 





Methodology:
• This section is very important because it tells us how objectives are going to be achieved?
• Around 1000 – 2000 words (No definite length)
• Future tense

• It contains every tiny detail:
• Participants (sample size, inclusion criteria, height, mass, BMI, age and other details of 

participants, consent and ethical approval, where the participants will be recruited from? And 
where the study will be conducted at?)

• Details of the intervention to be applied
• Details of the questionnaires
• Equipment details
• Software details
• Variables of interest / Parameters
• Procedure of data collection
• Procedure of data analysis
• Statistics details

• It should contain flowcharts etc.



Gantt Chart:
• Timeline / Planner

• A Gantt chart is an overview of tasks/proposed activities and a time frame for the same. You 
put weeks, days or months at one side, and the tasks at the other. 

• Many online softwares are available for many beautiful Gantt charts, use them







Significance of  the Study:

• Indicate how your research will refine, revise or extend existing knowledge in the area under 
investigation.

• How will it benefit the concerned stakeholders? What could be the larger implications of your research 
study? 



Resources and Budget:

• You can also mention future conference expenses, article submission fee etc.



Scientific Contribution:

• Mention possible number of publications  (journal / conference / patents) with their titles (if possible).



References:

• Every scientific claim made should be backed by reference

• If you are citing someone else’s / previous work then it should also be backed by a reference.

• At least 50 references

• Software should be used for referencing – EndNote / Mendeley

• Journal articles are preferably cited

• Conference papers, Book references, Thesis/Dissertation can also be cited.

• Any referencing style can be opted, however, we choose IEEE style in this course



Appendix:

• May include consent forms, questionnaires, any other form, equipment details, equipment 
specs etc
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Question:  Draft a research proposal of your research of around 2000 words, following the sequence and instructions 
below: 

Formatting:
Font: Times New Roman
Font Size: 12
Font Size of Headings: 12 Bold
Spacing: 1.5

Please draft a proposal according to the headings below:

Title:----------------------------------------------------------------------03 Marks 
Word Limit: 15

Introduction:-----------------------------------------------------------03 Marks
Three paragraphs
First paragraph must contain statistics showing the severity of the problem: 200 word limit
Second Paragraph must contain literature review stating what has already been done in this area of research: 500 
word limit
Third Paragraph must contain what has not been done, the gap in the literature: 300 word limit



Objectives:--------------------------------------------------------------03 Marks
Maximum 2 objectives :  Word Limit: 100

Material and Methods:-----------------------------------------------03 Marks
Detailed methods and information of the material used : Word Limit: 1000

Gantt Chart:------------------------------------------------------------02 Marks
Use online software (preferred)
One year span

Significance of the Study:---------------------------------------------02 Marks
Impact of your research on stake holders, scientific community and society overall : Word Limit: 100

Resources and Budget: -----------------------------------------------02 Marks
List down the resources and the required budget : Word Limit: None

Scientific Contribution: ----------------------------------------------01 Marks
Total number of expected journal / conference articles or patents
Write down their possible titles : Word Limit: 50

References: -------------------------------------------------------------01 Marks
IEEE Style
At least 20 references in the proposal
Word Limit: Not applicable
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 2 • Total Marks: 20

• Deadline: 06 May 2024

• Submission: Microsoft Teams against Assignment # 2

• Only PDF files should be submitted
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Similarity Index:
• The percentage of overlap between text submitted to plagiarism detection and that in original source 

material. This should not be considered the percentage of a paper that is plagiarized (IGI-Global)

It is a tool that checks your assignment against various electronic resources for matching text. It will then 
highlight the areas of your assignment where a match has been found. Examples of resources that are 
checked are:

1. 45 billion webpages (and growing daily)
2. Electronic books
3. Electronic journals
4. Student assignments that have already been submitted through Turnitin and other higher education 

institutions around the world.

• There will be many sources, however, that are not checked against, such as new web content (e.g. 
today’s news articles) and password protected sites (e.g. intranets). It is important to note that 
originality reports do not detect plagiarism – it merely highlights unoriginal text (i.e. text that matches 
text already in the Turnitin comparative database) and reference quotes in your submission.

What is Turnitin:



Similarity Index:

What information is included in the report?

• An overall ‘similarity index’ percentage. This indicates the amount of text in the whole assignment 
that has been matched with other sources.

• The ‘similarity index’ is a sum of the percentages matches for all sources (i.e. 20 1% matches would 
produce a ‘similarity index’ of 20%)

• Text that has been matched will be number/colour-coded for easy reference.

• The ‘Match Overview’ appears on the right-hand side of the screen. This is a list of original sources 
and the percentage of text that has been matched against each source.



What does High and Low Similarity Index mean?

This is the percentage of text in your assignment that has been matched to other sources.

If the figure is high, it does not necessarily mean that you have plagiarized, as the report could be 
matching text against the following: 

1. Quotations that have been correctly referenced 
2. your reference list/bibliography, particularly if the citations you used could be exactly the same as 

those of another student 
3. A common phrase or series of words used in context to the topic 

Similarly, a low or zero percent similarity index does not necessarily mean that plagiarism has not taken 
place. As there are many sources that Turnitin does not check against, the similarity index cannot be used 
as an indicator of whether plagiarism has occurred or not.



PLAGIARISM???



Plagiarism:

Many people think of plagiarism as copying another's work or borrowing someone else's original ideas. 
But terms like "copying" and "borrowing" can disguise the seriousness of the offense:

According to the Merriam-Webster online dictionary, to "plagiarize" means:

•to steal and pass off (the ideas or words of another) as one's own
•to use (another's production) without crediting the source
•to commit literary theft
•to present as new and original an idea or product derived from an existing source

In other words, plagiarism is an act of fraud. It involves both stealing someone else's work and lying about 
it afterward.

https://www.plagiarism.org/article/what-is-plagiarism

https://www.plagiarism.org/article/what-is-plagiarism


But Can Words and Ideas Really be Stolen?

According to U.S. law, the answer is yes. The expression of original ideas is considered intellectual 
property and is protected by copyright laws, just like original inventions. Almost all forms of expression fall 
under copyright protection as long as they are recorded in some way (such as a book or a computer file).

https://www.plagiarism.org/article/what-is-plagiarism

https://www.plagiarism.org/article/what-is-plagiarism


All of the following are considered plagiarism:

•turning in someone else's work as your own

•copying words or ideas from someone else without giving credit

•failing to put a quotation in quotation marks

•giving incorrect information about the source of a quotation

•changing words but copying the sentence structure of a source without giving credit

•copying so many words or ideas from a source that it makes up the majority of your work, whether you 
give credit or not (see our section on "fair use" rules)

Most cases of plagiarism can be avoided, however, by citing sources. Simply acknowledging that certain material has 
been borrowed and providing your audience with the information necessary to find that source is usually enough to 
prevent plagiarism. See our section on citation for more information on how to cite sources properly.

https://www.plagiarism.org/article/what-is-plagiarism

https://www.plagiarism.org/article/what-is-plagiarism


What about Images, Videos and Music?
Using an image, video or piece of music in a work you have produced without receiving proper permission 
or providing appropriate citation is plagiarism. The following activities are very common in today’s society. 
Despite their popularity, they still count as plagiarism.

•Copying media (especially images) from other websites to paste them into your own papers or websites.

•Making a video using footage from others’ videos or using copyrighted music as part of the soundtrack.

•Performing another person’s copyrighted music (i.e., playing a cover).

•Composing a piece of music that borrows heavily from another composition.

Certainly, these media pose situations in which it can be challenging to determine whether or not the 
copyrights of a work are being violated. For example:

https://www.plagiarism.org/article/what-is-plagiarism

https://www.plagiarism.org/article/what-is-plagiarism


https://www.plagiarism.org/article/what-is-plagiarism

•A photograph or scan of a copyrighted image (for example: using a photograph of a book cover to 
represent that book on one’s website)

•Recording audio or video in which copyrighted music or video is playing in the background.

•Re-creating a visual work in the same medium. (for example: shooting a photograph that uses the same 
composition and subject matter as someone else’s photograph)

•Re-creating a visual work in a different medium (for example: making a painting that closely resembles 
another person’s photograph).

•Re-mixing or altering copyrighted images, video or audio, even if done so in an original way.
The legality of these situations, and others, would be dependent upon the intent and context within 
which they are produced. 

The two safest approaches to take in regards to these situations is: 1) Avoid them altogether or 2) Confirm 
the works’ usage permissions and cite them properly.

https://www.plagiarism.org/article/what-is-plagiarism


HEC Guidelines:

• Similarity index of the originality report is showing matches of submitted work with internet content. It 
is not verdict that document with high similarity index is plagiarized. 

• Similarity index is based on percentage of matched text out of total number of words in the document.

• The similarities in the document may contain matches with author's previous work; it may be ignored 
if it is the same work

• Bibliography and quoted material may be excluded after verifying. It is important to note that too 
much quoted material is not desired as per policy.

• Common phrases and proper nouns also appear as similarities in the report, therefore every 
instructor/faculty member should ignore matches returned from them.



HEC Guidelines:

• The graphs, tables, formulae and other pictorial material is not matched through the service therefore, 
it will only offer similarities with only text.

• The instructor/faculty member supervising students/scholars can give verdict of plagiarism after 
interpreting report. The report will be used as evidence of the report.

• If the report has similarity index <=19%, then benefit of doubt may be given to the author but, in case, 
any single source has similarity index >=5% without citation then it needs to be revised.

• If similarities of a report are from author's own (previous) work then these may be ignored only if the 
material has been cited by the author. 

• As documents which are checked through this service are not yet published and no benefit is acquired, 
therefore, no punishment or penalty is recommended. It is advised that similarities at greater level 
may be taken care of in the light of the HEC plagiarism policy.



Thank You
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A Review:

• a formal assessment of something with the intention of instituting change if necessary.

• a reconsideration of a judgement, sentence, etc. by a higher court or authority.

• a report on or evaluation of a subject or past events.

• a critical appraisal of a book, play, film, etc. published in a newspaper or magazine.

http://english.oxforddictionaries.com/review



A Review of  Literature (Literature Review):

A literature review is a comprehensive summary of 

previous research on a topic. The literature review 

surveys scholarly articles, books, and other sources 

relevant to a particular area of research.

•Determine what has already been written on a topic

•Provide an overview of key concepts

•Identify major relationships or patterns

•Identify strengths and weaknesses

•Identify any gaps in the research

•Identify any conflicting evidence

•Provide a solid background to a research paper’s investigation

Why do we write literature reviews?



Literature Review Paper:

“Writing a review paper is an art in which the author tries to sum up 
100 conclusions in one conclusion”

Review

Cochrane Systematic 

Review (Live Reviews)
Systematic Review 

(Qualitative)
Narrative Review Systematic Review 

(Quantitative)

A narrative review is the type first-

year college students often learn as 

a general approach. Its purpose is 

to identify a few studies that 

describe a problem of interest. 

Narrative reviews have no 

predetermined research question or 

specified search strategy, only a 

topic of interest. They are not 

systematic and follow no specified 

protocol. No standards or protocols 

guide the review.

A well planned review to 

answer specific research 

questions using a systematic 

and explicit methodology to 

identify, select, and critically 

evaluate results of the 

studies included in the 

literature review.

A Systematic review with 

meta-analysis (statistics)

A meta-analysis is a statistical analysis that combines the results of 

multiple scientific studies. Meta-analysis can be performed when 

there are multiple scientific studies addressing the same question, with 

each individual study reporting measurements that are expected to 

have some degree of error. The aim then is to use approaches 

from statistics to derive a pooled estimate closest to the unknown 

common truth based on how this error is perceived.

Cochrane Reviews are systematic 

reviews of primary research in human 

health care and health policy, and are 

internationally recognized as the highest 

standard in evidence-based health care.

https://community.cochrane.org/review-development/resources/living-systematic-reviews


Preparations for Writing a Narrative Review Paper (Steps):

1. Find a review article relevant to your field

2. Go through that review article in detail, if necessary read it twice

3. Now look at your summary of selected studies table

4. And see if you recognize some patterns, weakness, strengths in the literature (Mind Mapping)

5. If not, you need to go through all the PDFs of your area of interest

6. If you think that now you can comprehensively summarize all the articles and draw useful conclusions, 
form them 

7. It’s time to start writing a review



Writing a Systematic Review Paper (Steps):

1. Prepare a question you would like to address in your review paper

2. Follow Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Guidelines.

3. Start from Methodology:

• The eligibility criteria for selecting the studies.
• Describe all information sources (e.g., databases with dates of coverage, contact with study authors to 

identify additional studies) in the search and date last searched.
• Present full electronic search strategy, databases, keywords etc.
• Process of study selection
• List and define all variables for which data were sought (e.g. PICO, funding source etc.) and any 

assumptions made
• Study quality assessment criteria



4. Results:
• Draw PRISMA flow diagram
• Present studies’ characteristics (summary table)
• Results of the study quality assessment
• Present the results from summary table, any inferences you have made or summarize the summary 

table
• Extract similar data from each study and draw graphs etc. for their comparison

5. Discussion:
• The objectives of your review paper (paraphrased)
• Summary of the results (main findings)
• Comparisons with other similar kind of review paper, give reasons if your findings are different from 

others
• Claim novelty if applicable
• Limitations of this review paper

6. Conclusion:
• The answer of your objectives / main inference
• Suggestions what to do and not to do in future researches



7. Introduction:
• Background of study
• Information about area you are writing review for
• The significance of writing a review paper
• What made your review different if other reviews are available in the same field
• What would this review contribute
• Objectives of the review in the form of (PICO)
 P: Population
 I: Intervention
 C: Comparison
 O: Outcome
• Introduce upcoming sections of the review
     
8. Abstract:
• Summary of the paper, better in structured format

9. Title:
• Mentioned the word Systematic review in the title
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Question: Write a systematic literature review article on the same research topic that you have already submitted as 
your research proposal. You are suggested to follow all the guidelines given in your lectures and supplementary files.

Number of words: 2500 Minimum

Formatting:
Font: Times New Roman
Font Size: 12
Font Size of Headings: 12 Bold
Spacing: 1.5

Please draft a proposal according to the headings below:

Title: ------------------------------------------------------------------------------------------------ 03 Marks
Introduction: ------------------------------------------------------------------------------------- 05 Marks
Material and Methods: ------------------------------------------------------------------------ 06 Marks
Results: -------------------------------------------------------------------------------------------- 06 Marks
Discussion: ---------------------------------------------------------------------------------------- 05 Marks
Conclusion: --------------------------------------------------------------------------------------- 03 Marks
References: --------------------------------------------------------------------------------------- 02 Marks
• IEEE Style
• At least 30 references in the proposal
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 3 • Total Marks: 30

• Deadline: 29 May 2024

• Submission: Microsoft Teams against Assignment # 3

• Only PDF files should be submitted



Thank You
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