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Last Lecture
1. Deliverables
2. Review process
3. Review structure
4. Review principles
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This Lecture
1. Plan your writing
2. Plan your research
3. Paper structure
4. Proposal structure



Required Reading/Watching

narrative

https://www.microsoft.com/en-us/research/academic-program/write-great-research-paper/

On Moodle

https://www.microsoft.com/en-us/research/academic-program/write-great-research-paper/


Plan Your Writing



Plan Your Writing

• Forces us to be clear, focused
• Crystallises what we don’t understand
• Opens the way to dialogue with
others: reality check, critique, and
collaboration



Plan Your Writing

● What kind of document are you writing?
● Paper, proposal, thesis

● What is the deadline?
● Be deadline-driven



How to Get Started?
● Find the right LaTeX format and structure



How to Get Started?

● Fill in the basic structure
● Sections and sub-sections

● Write anything
● Text is easy to change
● Editing is much easier than writing!
● Focus on ‘drafts’ for iteration
● Iterate, iterate, iterate...



Journaling

Zettelkasten – Connected pages
Tooling: Obsidian, Zettlr

Constantly and consistently record:
summaries, insights, new ideas, references 



https://feeei.substack.com/p/the-dirty-lil-secret-about-my-note



Plan Your Research



Plan Your Research

● Your paper should have just one “ping”: one clear, sharp idea



Finding Ideas

How do you come up with that idea?

● Read, review, discussions, conferences...

● You will have many (too many) ideas

● Real problem is how to validate that idea?
● That’s research!



Following Research Methodology



Finding Research Question(s)

Shaw, M. (2003, May). Writing good software engineering research papers. In 25th 
International Conference on Software Engineering, 2003. Proceedings. (pp. 726-736). IEEE.



Connecting RQ to Evaluation

ACM SIGSOFT Empirical Standards for Software Engineering
https://www2.sigsoft.org/EmpiricalStandards/docs/



Paper Structure



Paper Structure

● Depends on type of research
● Depends on type of paper

● Journals have 20-30 pages, conferences have 10 pages

1) Title
2) Abstract
3) Introduction
4) Background (for journal)
5) Approach
6) Evaluation set-up / results
7) Discussion
8) Related Work
9) Conclusion



Most Important Part?

1) Title
2) Abstract
3) Introduction
4) Background (for journal)
5) Approach
6) Evaluation set-up / results
7) Discussion
8) Related Work
9) Conclusion



Most Important Part - Intro

1) Title
2) Abstract
3) Introduction
4) Background (for journal)
5) Approach
6) Evaluation set-up / results
7) Discussion
8) Related Work
9) Conclusion

Introduction:
a) Context to the problem
b) What’s the specific problem 
addressed?
c) Brief summary of the approach
d) Contributions and research 
questions
e) Structure of the paper



Contributions Examples



Paper Centres Around Contributions



Title / Abstract / Keywords

Oakes et al (2023, May). Examining Model Qualities and Their Impact on Digital Twins.
In 2023 Annual Modeling and Simulation Conference (ANNSIM) (pp. 220-232). IEEE.



How to construct a Nature summary paragraph



Intro

Introduction:
a) Context to the problem
b) What’s the specific problem addressed?
c) Brief summary of the approach
d) Contributions and research questions
e) Structure of the paper



Background

● Usually only for journal articles
● Mention the fundamental topics in the article needed to understand the 

approach

Oakes et al (2023). Fault localization in DSLTrans model transformations by combining symbolic 
execution and spectrum-based analysis. Software and Systems Modeling, 1-27.



Approach

● Detail the proposed approach, and try to include an overview diagram

Oakes et al. (2021, August). Machine Learning-Based Fault Injection for Hazard Analysis and Risk 
Assessment. In International Conference on Computer Safety, Reliability, and Security (pp. 178-192).



Evaluation / Results

Oakes et al (2023). Fault localization in DSLTrans model transformations by combining symbolic 
execution and spectrum-based analysis. Software and Systems Modeling, 1-27.



Discussion
● Often missing from papers and leads to rejection

● My structure:
● Benefits of the approach

● Based on the evaluation, argue that results are good
● Limitations of the approach

● Anticipate reviewer’s objections
● Threats to validity



Threats to Validity
● Conclusion validity

● Threats to obtaining conclusions from results
● Ex. Are stats reliable and powerful enough, any random 

heterogeneity of subjects, repeatable?
● Internal validity

● Threats that might affect the results
● Ex. Sufficient metrics to evaluate approach, ensuring that 

approach was performed correctly
● Construct validity

● Threats of the approach not matching the theory
● Ex. Metrics not matching problem to be studied

● External validity
● Threats to generalization, Ex. Subset of population studied

Wohlin, C., Runeson, P., Höst, M., Ohlsson, M.C., Regnell, B.:
Experimentation in Software Engineering. Springer, Berlin (2012)



Writing Proposals



Writing Proposals

● Proposals are different to papers
● Papers are about explaining an idea and your approach
● Proposals are about selling an idea and your approach

In a proposal, you are asking for money
You must have:
● A clear idea, which is important to fund
● Know what others have done
● Clear objectives
● Clear approach and a feasible timeline
● Written this in a short amount of text



Writing Proposals

https://www.microsoft.com/en-us/research/academic-program/how-to-write-a-great-research-proposal/

1) Here is a problem
2) It’s an important problem (evidence...) 
3) We have a promising idea (evidence...)
4) We are a world-class team (evidence...)
5) Here is what we hope to achieve, and how 

we’ll know if we have succeeded.
6) Here is a plan of how we’re going to get from 

our idea to that destination
7) Give us the money. Please.



Writing Proposals

https://www.uregina.ca/gradstudies/assets/docs/ppt/GraduateStudentConference/NSERC.pdf

1. Set the context for research or the problem 
to be solved (say that the field is important),
2. Say what you are going to do and why it is 
important.
3. Say how you are going to do it.
4. Talk about impact and future work.



Proposal Structure

Outline of proposed research (one page maximum)

Overview: Provide a detailed description of your proposed research project for the period during 
which you will hold the award. Be as specific as possible.

Background: Provide background information to position your proposed research within the 
context of current knowledge in the field.

Objectives and Hypothesis:
State the objectives and hypothesis,

Approach: and outline the experimental or theoretical approach to be taken (citing literature 
pertinent to the proposal) and the methods and procedures to be used.

Impact: State the significance of the proposed research to a field or fields in the health sciences, 
natural sciences and/or engineering or social sciences and/or humanities, as appropriate.



Proposal Deliverable

● Deadline: Feb 29th, 23:59
● One page text, one page references
● Must fit NSERC presentation guidelines (see syllabus)

● Evaluation (through peer-review):
● Required structure (see last slide)
● Attention-capturing (dynamic language, active voice)
● Captures state-of-the-art
● Clear objectives
● Clear methodology
● Feasibility
● Impact (how does this benefit other researchers/Canada/industry)



NSERC Discovery Evaluation



Proposal Examples

● https://research.viu.ca/cgs-m-examples
https://figshare.com/articles/online_resource/Bernhardt-CGS-M-NSERC_
pdf/17058125/1

● Note that these examples may not have the right structure.

● Please post others on the discussion forum!

https://research.viu.ca/cgs-m-examples
https://figshare.com/articles/online_resource/Bernhardt-CGS-M-NSERC_pdf/17058125/1
https://figshare.com/articles/online_resource/Bernhardt-CGS-M-NSERC_pdf/17058125/1
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Topics:
1. Plan your writing
2. Plan your research
3. Paper structure
4. Proposal structure

Dr. Bentley James Oakes

bentleyjoakes.github.io
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