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How to Write a 
Publishable 
Research Paper

Workshop by Dawn Henwood, PhD



Three Quick Questions to 
Get Us Started









Photo by Glenn Carstens-Peters on Unsplash

Writing a research paper is 
a lot like playing a video 
game.

https://unsplash.com/@glenncarstenspeters?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/video-game?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Today’s Mission

To conquer the “rules” governing the 
structure of a research paper in 
computer science.

To make the game of writing a 
research paper easier to play 
(and win!).



You’ll learn how to:

1

Contribute to a 
scholarly 
conversation

2

Recognize the 
building blocks 
of a research 
paper

3

Create a logical 
document 
structure

4

Construct 
cohesive 
paragraphs



1. How to contribute to a 
scholarly conversation



Writing a publishable 
paper is like entering a 
global conversation that’s 
been going on for years.



A publishable paper 
is NOT the same as a 

course essay



Assigned 
topic

• Minimal 
background

• Assumption 
that the 
audience 
(professor) is 
interested

Discussion

• Description of 
existing 
responses to 
topic

• Some analysis 
and evaluation 
of those 
responses 
(often relying 
on comparison 
and contrast)

Conclusion

• Summary of 
description and 
analysis

A course essay explores ideas within a defined 
context



Rationale for 
research

• Status quo

• Problems with 
status quo

Discussion

• Description of 
new approach

• Documentation 
& evaluation of 
performance

• Key findings

• Analysis of key 
findings (how 
and why) in the 
context of 
existing 
knowledge

Conclusion

• Summary of key 
findings

• Implications for 
further research

A research paper presents new knowledge to a 
broad community



A Case Study of the Augmentation and Evaluation of 
Training Data for Deep Learning (Ding et al., ACM 
Journal of  Data and Information Quality, 2019)

• Deep learning requires a large amount of training data, and that 
data must be of high quality.

• Since we haven’t yet figured out how to meet both these conditions, 
various approaches have been proposed for augmenting the 
training data. 

• Those approaches are missing a way to evaluate the quality of the 
augmented data.

• This article describes a new approach that improves the quality 
and quantity of augmented data.

• The approach has been tested on an automated classification of 
biology cell images and holds promise for deep learning in other 
domains.



Your readers are 
wondering:

• Why did you do what you did? 
(Who cares?)

• What exactly did you do, and how 
did you do it? (Can I trust your 
work?)

• What did you learn? (How have 
you advanced the field of 
knowledge?)

• So what? (Why does your work 
matter? What are the implications 
for future learning?)



2. Recognize the building 
blocks of a research paper



What kind of paper are you 
writing? (What kind of 
game are you playing?)



Common types of 
publishable papers

• Survey

• Literature review

• Introduction of a new theoretical 
framework, model, process, or device



Writing GOALS 
determine structure



Survey or 
Review

• Overview 
of a field of 
inquiry

Goal

• Summarize 
existing 
knowledge

• Identify 
prospects 
for future 
research

Building 
blocks

• Description 

• Analysis

Structure for a survey or review



Application of Big Data and Machine Learning 
in Smart Grid, and Associated Security 
Concerns: A Review (Hossain et al., IEEE Access, 2018)

• Description of how big data and machine learning are being 
applied in the smart grid

• Cyber security issues that accompany use of IoT technologies

• Solutions to the security issues

• Possibilities for future academic and industrial research





Survey of 5G Network: Architecture and 
Emerging Technologies (Gupta and Jha, IEEE Access, 

2015)

• Limitations of 4G architecture

• Description of 5G and emerging technologies that are shaping it 
(massive MIMO technology, network function virtualization, device-
to-device communication, interference management, spectrum 
sharing with cognitive radio, ultra-dense networks, multi-radio 
access technology association, full-duplex radios, millimeter wave 
solutions, and cloud technologies)

• Summary of research projects on 5G being carried out around the 
world

• Conclusion: article has provided a “platform” to “motivate” and 
guide future research



New framework 
or model

• Description of a 
new approach 
to an issue or 
research 
question

Goal

• Describe status 
quo

• Identify 
problems with 
status quo

• Describe new 
approach

• Document & 
evaluate 
performance

• State 
implications

• Identify next 
steps

Building blocks

• Description 

• Analysis & 
argument

• Description

• Reporting

• Analysis & 
argument

Structure for a paper introducing a new 
framework or model



Compare the 
structure of a 

Master’s 
thesis

Title: Character Recognition Using 
Fourier Descriptors

1. Introduction

2. Background (related work and key 
concepts)

3. Project (requirements and 
specifications)

4. Experiment and results

5. Conclusion (including future work)

6. References

Source: Jared Hopkins’s Master’s Thesis, Boise State U, 2006



Enhanced Cyber-Physical Security in Internet of 
Things Through Energy Auditing (Li et al., IEEE Internet of  

Things Journal, 2019)

• IoT is vulnerable to both cyber and physical attacks

• Current approach to detecting threats is to monitor system logs

• System logs can be forged and don’t necessarily protect against 
physical threats

• Alternative approach is auditing energy meter readings and 
feeding them into a dual deep learning system based on a dual 
disaggregation-aggregation model

• Description of proposed system and results achieved during 
simulation experiments

• Conclusion: New approach will better secure IoT



A Case Study of the Augmentation and 
Evaluation of Training Data for Deep Learning 
(Ding et al., ACM Journal of  Data and Information Quality, 2019)

• Deep learning requires a large amount of training data, and that 
data must be of high quality.

• Since we haven’t yet figured out how to meet both these conditions, 
various approaches have been proposed for augmenting the 
training data. 

• Those approaches are missing a way to evaluate the quality of the 
augmented data.

• This article describes a new approach that improves the quality 
and quantity of augmented data.

• The approach has been tested on an automated classification of 
biology cell images and holds promise for deep learning in other 
domains.



Which building block do you find most 
challenging?

New framework 
or model

• Description of a 
new approach 
to an issue or 
research 
question

Goal

• Describe status 
quo

• Identify 
problems with 
status quo

• Describe new 
approach

• Document & 
evaluate 
performance

• State 
implications

• Identify next 
steps

Building blocks

• Description 

• Analysis & 
argument

• Description

• Reporting

• Analysis & 
argument



Stretch break



3. Create a logical 
document structure



We tend to generate writing in a linear way

Idea Idea Data Data Idea...



But logically structured writing functions as a 
hierarchy of ideas and data

Governing 
idea

Main idea

Supporting 
evidence

Main idea

Supporting 
evidence

Main idea

Supporting 
evidence



A logically structured argument stems from a 
sound thesis

Thesis

Claim

Supporting 
evidence

Claim

Supporting 
evidence

Claim

Supporting 
evidence

Your POSITION on a 
topic

CONTESTABLE 
statement



Can you tell the difference between a descriptive 
statement and a position statement?

1. Cyber security is the practice of using both hardware and 
software to protect a computing system or network from 
external threats.

2. No company today can hope to compete without 
harnessing the power of Big Data.

3. An AI-enabled application will overcome the shortcomings 
of the current system.

4. This paper will describe an algorithm to generate dynamic 
pricing for e-commerce.



Which of the following are claims?

1. This methodology has been widely considered the standard 
in the field for some time.

2. Robert Khan first reported on this phenomenon in 2011.

3. Today’s Smart Grid technology does not adequately prepare 
us for a nationwide blackout, which is bound to occur 
sometime in the next five years.

4. The application collected and analyzed more than 20,000 
data points in 18.3 minutes.



Reverse outlining shows the macro structure of a 
piece of writing

I. Governing idea

II. Main idea 
• Support

• Support

• Support

III. Main idea
• Support

• Support

• Support



4. Construct cohesive 
paragraphs



Recognize the 
shape of 
paragraph 
you’re creating



Description

• Lists various aspects of a thing.

• Can apply to a situation, process, 

framework, problem, etc.

• Organized from general to specific

• May also be organized by function, 

component, stage of a process, 

geography, etc.

Description communicates your observations



Description-to-analysis makes sense of what 
you’ve observed

Systematic examination with an aim to draw 

a conclusion about the meaning of  what has 

been described

Listing of various aspects of the thing being 

described (e.g., situation, process, 

framework, problem)



Argument creates a logical path to some kind of 
truth

Argument

• States a clear position on a 

topic (thesis)

• Claims + evidence 

Evidence may include:

• Description

• Reporting

• Citation

Thesis 

Claim

Supporting 
evidence

Claim

Supporting 
evidence

Claim

Supporting 
evidence



Five key 
questions for 
paragraphing

1. What’s your MAIN POINT?

2. What SUPPORTING POINTS (ideas and data) 
do you need to develop your main point?

3. How does each of those sub-points RELATE to 
the main point?

4. What’s the best ORDER for presenting your 
main point and sub-point?

5. What CONNECTING WORDS AND PHRASES 
will you use to link your points together?



Three things 
that can go 
wrong with 
paragraphing



1. No clear main idea

Most adults know that too much emotion 
can wreak havoc on reasoning. Less known 
is the recent evidence that too little 
emotion can also wreak havoc on 
reasoning. Years of studies on patients with 
frontal-lobe disorders indicate that 
impaired ability to feel yields impaired 
ability to make decisions. Research has 
also shown that emotions can interfere 
with activity in the frontal lobes.

Source:  Adapted from R.W. Picard. 
“Affective Computing,” M.I.T. Media 
Laboratory Perceptual Computing Section 
Technical Report No. 321, (n.d.), 
https://affect.media.mit.edu/pdfs/95.picar
d.pdf

Most adults know that too much emotion can 
wreak havoc on reasoning. Less known is the 
recent evidence that too little emotion can also 
wreak havoc on reasoning. Years of studies on 
patients with frontal-lobe disorders indicate that 
impaired ability to feel yields impaired ability to 
make decisions; in other words, there is no ‘pure 
reason.’ Emotions are vital for us to function as 
rational decision-making humans.

Source:  R.W. Picard. “Affective Computing.” 
(original article)

https://affect.media.mit.edu/pdfs/95.picard.pdf


2. More than one main idea

Although debate persists about the nature of the 
coupling between emotion and physiological 
response, most writers accept a physiological 
component in their definitions of emotion. Lazarus et 
al. [15] argue that each emotion probably has its own 
unique somatic response pattern, and cite other 
theorists who argue that each has its own set of unique 
facial muscle movement patterns. Clynes exploits the 
physiological component of emotion supremely in the 
provocative book, Sentics. He formulates seven 
principles for sentic (emotional) communication, which 
pertain to “sentic states,” a description given by Clynes
to emotional states, largely to avoid the negative 
connotations as- sociated with “emotional.” Clynes
emphasizes that emotions modulate our physical 
communication; the motor system acts as a carrier for 
communicating our sentic state. 

Although debate persists about the nature of the 
coupling between emotion and physiological 
response, most writers accept a physiological 
component in their definitions of emotion. Lazarus et 
al. [15] argue that each emotion probably has its own 
unique somatic response pattern, and cite other 
theorists who argue that each has its own set of unique 
facial muscle movement patterns. 

Clynes exploits the physiological component of 
emotion supremely in the provocative book, Sentics. 
He formulates seven principles for sentic (emotional) 
communication, which pertain to “sentic states,” a 
description given by Clynes to emotional states, 
largely to avoid the negative connotations associated 
with “emotional.” Clynes emphasizes that emotions 
modulate our physical communication; the motor 
system acts as a carrier for communicating our sentic
state. 

Source:  R.W. Picard. “Affective Computing.”



3. Disconnected ideas

Emotions have a stigma in science; they 
are believed to be inherently non-
scientific. Scientific principles are derived 
from rational thought, logical arguments, 
testable hypotheses, and repeatable 
experiments. However, there is room 
alongside science for “non-interfering” 
emotions such as those involved in 
curiosity, frustration, and the pleasure of 
discovery. In fact, much scientific research 
has been prompted by fear. Nonetheless, 
the role of emotions is marginalized at 
best.

Source: R.W. Picard. “Affective Computing” 
(original article)

Emotions have a stigma in science; they 
are believed to be inherently non-
scientific. Scientific principles are derived 
from rational thought, logical arguments, 
testable hypotheses, and repeatable 
experiments. There is room alongside 
science for “non-interfering” emotions 
such as those involved in curiosity, 
frustration, and the pleasure of discovery. 
Much scientific research has been 
prompted by fear. The role of emotions is 
marginalized at best.

Source: Adapted from R.W. Picard. 
“Affective Computing”



What are 
your 
takeaways 
from today’s 
session?

One thing you learned.

One question you are 
going to explore further.



Tool to help 
you become 
your own 
writing coach



Stay in touch!

Let’s connect on LinkedIn Email me: 
dawn@claritystudio.ca

mailto:dawn@claritystudio.ca

