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ÅDissecting the anatomy of a research paper

ÅIdentifying the key elements of each section of a paper

ÅExamining a paper through the eyes of a peer reviewer

ÅThe dos and donôts of article, including avert plagiarism
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Letôs start with a poll (Menti.com)

ǒWhy do you (want to) write 
academic papers?



Introduction: academic publishing

Scientific knowledge is 

ñconstructedé notjust in labs or

field sites, but in arguments that

scientists conduct through the

medium of scientific papers.ò

- Winsor 1993.



Keep the goal in mind

ÅPrimary aim of writing academic 

papers is to communicate

Ref: V. McMillan (2011);

Penrose & Katz (2010)

ñAcademic writing is no oneôs first 

language, and learning to get it right is 

difficult for everyone who has to use itò 

ïEnglish & Van Toder (2010)



Types of research papers

Å Original Research

Å Hypothesis ïIntervention

Å Descriptive, Surveillance

Å Methods or Procedures

Å Case Series/Meta-Analyses

Å Case Reports

Å Literature Reviews



Basic logical structure of a 

research paper

Å IMRaD

Á Introduction

ÁMethods/Materials

Á Results; and

Á Discussion/Conclusion



There are 4 key questions on the 
readerôs mind

Why did you do 

the study?

How did you 

do it?

What did you 

find?

What does it mean 

to the field?



Why did you 

do it?

Motivate reader

How?
Enable replication

What did you

find out?

Share data

Significance?

Who helped? 

Sources cited?

Suggest interpretation

Results

Methods

Introduction

Discussion

Acknowledgments

References

Give thanks

Funtion:
to answer

Goal

Anatomy and physiology of academic papers

Part

Give credit



Introduction: function elaborated

Å Whatôs the problem or issue? 

Å How does it compare to what is currently 
accepted?

Å What is the importance of the problem or issue?

Å What questions/hypotheses did you focus on?



Why did you do this study?

üAre you testing a hypothesis?
üDo people who have had hepatitis B virus have a higher

incidence of hepatitis C virus compared with people who
have not had a HBV infection?

üAre you improving a method?
üFaster, cheaper, more sensitive

üAre you performing a descriptive study?
üCharacterizing the distribution of dengue viral infection 

by geographic region



Introduction: Flow

Known

Other studies

Question

Approach

Å Introduce the topic: broadly and generally
Å Orients reader to the importance of topic

Å Summarize whatôs known about the topic

Å Prepare the scene for your work: reveals 
gaps and holes; raise a question

Å What specific hypothesis are you testing?

Å What exact process are you describing?

Å What method are you trying to improve?

Å How did you do study?

Å BRIEFLY say this in 1 or 2 sentences.

General

Specific



Introduction: Length

üKeep it BRIEF

üCheck papers published by your target
journal for average length of introduction

üTry to limit the introduction to 3 - 5

paragraphs



Methods

HOW DID YOU DO IT?

ǒ Describe your methods with enough 

detail so that someone else can

repeat it or build on what you have 

done.

ǒRemember, the goal is to enable 

reproducibility!

Results

Methods

Discussion

Introduction



ǒLook at examples in the journal you are

targeting

Å Use of subheadings; bold, italics varies

greatly between different journals

Å Determine the level of detail and style

Å Be clear on acceptable abbreviations

Ref: K. LaMarco 

& R. Ward

Methods: Format



Methods: format

General
(Subheading* or the 1st sentence of the paragraph) Examples:

PCR reactions. A reaction mixture was 

prepared containing 50 mM KCl, 10 mM Tris,

etc.

Sample collection. Serum samples were 
collected from 300 pregnant adolescents (<19 
years old) and 306 pregnant adults (>19 years
old).

Specific details
(rest of the paragraph)

*subheadings depend on the type of paper



ǒIn the same order that you present the results

ǒChronological order

ǒ Begin with what you did firsté

ǒ End with what you did last!

ǒLogical flow of the science (Thematic)

ǒ Possibly in the order that experiments or other data appear

in the results

Methods: organization



Methods: references

ǒ You can refer to previous paper for methods

you developed. But be specific.

EXAMPLE "cells were lysed as previously described (9)."

BETTER "cells were lysed by ultrasonic treatment as

previously described (9).ò

ǒ Sometimes, it is good to briefly review the protocol.

ñDNA was extracted as previously described (9). Briefly, 

cells were lysed by ultrasonic treatment and then...ò



Results

Results

Methods

Discussion

Introduction



Everything in your paper points 
towards the results

Introduction: 

Motivates readers for..

Methods:
Tell how you obtained..

Discussion: 

significance ofé

Conclusion:  

based oné

RESULTS



Results: purpose

1. Summarize the data

ÅReduce the data to a manageable

size.

2. Lead the readers through the

figures.

ÅPoint out important findings and 
interesting aspects of the data.

3. Point out trends

Summarizing your results

Å AVERAGES AND RANGES

"The average number of cases
per outbreak was 4.8 (range 2

to 25)."

Å PERCENTAGES

"Of the 80 serum samples,
25% (20) had the presence
of viral RNA."



Results: what to present?

ÅDatathat supportsyourmain
point
Å5ƻƴΩǘpresenteveryexperiment!

ÅMore datais not alwaysbetter

ÅSummarize!

ÅHowto present thedata?
ÅUsegraphs,tablesor figures

ÅTryto limit it to 5!



Results: percentages

ü Always include the number of samples (N)

Á Incorrect: A positive signal was detected in 75% of the blood samples.

Á Correct 1: Viral RNA was detected in 75% (75/100) of the blood samples.

Á Correct 2: Of the 100 blood samples, 75% had positive viral RNA.

ü Be careful while using percentages or statistics with small numbers of samples

Á Incorrect: "Sixty percent (3/5) of the samples from Asuncion and 20% (1/5) 

from La Paz demonstrated drug resistance.ñ

Á Correct: ñThree out of 5 samples from Asuncion and 1 out of 5 samples from

La Paz demonstrated drug resistance."



Describing Results: Lead the Reader

Å Each figure/table should have at least one paragraph

describing the results in that figure.

BE SURE TO REFER TO EACH FIGURE/TABLE IN THE TEXT

Å Each paragraph should end with a sentence

summarizing (not repeat) the important result from

that figure/table.



Organization of results/figures

Å Chronological/Historical

1st 2nd 3rd Lastly

Most important result, may be last

Å Thematic

Most logical sequence

Å Generalize from the data

Point out trends and patterns.

Tell the readers what to notice

But avoid bias or interpretation


