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What I will talk about today

▸ The types of literature reviews

▸ What your profs expect

▸ Doing comprehensive searching for a lit 
review

▸ Reading, note-taking and mapping

▸ Structuring your lit review 

▸ Writing resources 
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Review of my first seminar

▸ Best quality sources for mech eng work: 
Journal articles, conference papers, 
academic books/handbooks

▸ You want to use multiple research tools 
to do a thorough job (e.g. Library search, 
Web of Science, Google Scholar, etc)

▸ Use a structured search to find more 
relevant papers – e.g. coating  AND ( corros*  
OR anticorros* )  AND ( non-autonomous OR  
stimulus  OR stimuli  OR self-healing ) 
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Review of my first seminar

▸ Use a citation manager like Zotero or 
Mendeley to track your papers – esp. 
important for a lit review! 

▸ See the full slides here 
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https://mcgseminars.wordpress.com/2019/10/15/our-librarian-gave-the-first-workshop-of-the-year/


Types of literature reviews you 
might need to do  

▸ Course paper – usually this is mostly a lit 
review, with 10-20 references

▸ Major project or directed reading – dozens 
of references 

▸ Chapter of a thesis – usually 15-30 pages 
with 80-120 references

▸ Introduction of a journal or conference 
paper – a few paragraphs
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Types of literature reviews you 
might need to do 

▸ As a professional engineer, you will be 
called on to prepare similar reviews to 
help generate design alternatives
▹ There you will be looking beyond 

scientific literature (trade literature, 
marketing info, personal contacts, 
etc)

▹ But the skills are similar
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What do your profs expect in a lit 
review

1. That you have done a comprehensive job 
of finding the literature on your topic 

2. That you have understood the papers 
enough so that you can describe them, 
and also summarize the topic as a 
whole (“synthesis”)

3. That you evaluate and provide your own 
opinion on the topic – what is promising, 
what should be done next, etc. 
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What do your profs expect in a lit 
review

If you are writing a thesis, your lit review also 
needs to establish that there is a gap in the 
literature – that there is something specific 
that nobody has done before

▹ This is how you justify the need for 
your research!
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▸ “A review paper provides an 
organization and synthesis of past 
work on a topic around a specific 
theme.                                                  
What a review paper is not is a list of 
papers on a specific topic with a 
short summary of the important 
ones.”

Mack, C. How to Write a Good Scientific Paper. 
(2018). SPIE. https://doi.org/10.1117/3.2317707.sup
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https://doi.org/10.1117/3.2317707.sup


▸ Every review paper should have 
a story to tell, a theme, and a 
point of view. It should be idea-
driven, not literature-driven or 
author-centric.”

Mack, C. How to Write a Good Scientific Paper. 
(2018). SPIE. https://doi.org/10.1117/3.2317707.sup
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https://doi.org/10.1117/3.2317707.sup


Process

12
Source: North Carolina State University. (n.d.). Literature Reviews: An Overview for 

Graduate Students. https://www.lib.ncsu.edu/tutorials/litreview/

https://www.lib.ncsu.edu/tutorials/litreview/


Comprehensive 
searching for a 
lit review
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Doing a comprehensive 
literature search 

▸ It’s important to follow a structured 
process – track what you’ve searched for, 
and where 
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Scopus TITLE-ABS-

KEY (anaerobic AND digest* AND feed

stock ) AND PUBYEAR > 2013

78 article results 

– all abstracts 

read, 18 papers 

saved

5 book chapters

Google Scholar Anaerobic AND digest* AND feedstock, 

filtered by year since 2013

580 results –

looked at first 50 

sorted by 

relevance



Doing a comprehensive 
literature search 

▸ Remember that you should be searching 
in multiple tools/databases, and you 
should also be trying different keywords 
and search strings

▸ For a comprehensive search, it often 
takes 10 different search queries to find 
all the relevant material
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Doing a comprehensive 
literature search 

▸ Direct term searching is the main way of 
finding articles/sources for a lit search, 
but you can also find articles by:
▹ Following articles referenced (going 

backwards in time)
▹ Looking up citing articles (going 

forward in time)
▹ If there are authors who’ve published 

several papers in your pool, look up 
their publishing record in Google 
Scholar or Scopus 16



Citations 
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Swoger, B. (2010). Diagram of the Citation Chain. Retrieved from 

https://undergraduatesciencelibrarian.org/2010/10/29/diagram-of-

the-citation-chain/



Narrowing your pool of articles

Initial search

1st pass – read the 
abstracts

2nd pass – skim 
through the full 
article, looking at 
results and 
discussion

19Image by Trang Le from Pixabay

https://pixabay.com/users/lethutrang101-6596164/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2944842
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2944842


Doing a comprehensive 
literature search 

▸ How do you know when you have found 
enough relevant research to be 
comprehensive? 
▹ When you recognize some of the 

same papers you have already found 
being referenced in new articles you 
read 

▹ When you understand more of the 
work in new articles you read 

➢ If this doesn’t happen after a while, your 
topic or search may be too broad 20



Reading, 
note-taking 
and mapping
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Reading and note-taking is very 
important for writing papers 

▸ Once you have scanned a paper and 
decided it is relevant, you will need to go 
back and read it thoroughly a second 
time

▸ Be very careful to note which paper has 
which information – it is easy to get 
confused later! 

22



Reading and note-taking is very 
important for writing papers 

➢ Read and take print or electronic notes
➢ Type of paper –

experimental/modelling/theoretical
➢ Methods – # of samples, test conditions, 

algorithms, etc
➢ Conclusions –reliability/validity/statistical 

significance
➢ Similarities or connections to other papers 

you’ve read
➢ What did they not do? 

Ridley, D. (2012). The literature review (2nd ed). Thousand 
Oaks, CA: Sage Publications.
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https://uottawa-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay?docid=UOTTAWA_IIIb4270573&context=L&vid=UOTTAWA&search_scope=default&tab=default_tab&lang=en_US


Reading and note-taking is very 
important for writing papers 

Different ways you can take notes

▸ Highlight/annotate on the paper – you can do 
this on paper, or in a PDF reader program

▸ You can also add short notes in your citation 
manager

▸ Create a spreadsheet file to take structured 
notes – they don’t all have to be super-detailed
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Paper A Paper B Paper C

Main Theme/Idea 1:

Preferred materials

cadmium telluride 

(page 312)

copper-indium selenide 

(page 1209)

polycrystalline silicon 

(page 54)

Main Theme/Idea 2:

Efficiency of solar 

cell

12% under STP (page 

65)
15% (page 1215)

22% at 45 degrees

Celsius (page 56)

Main Theme/Idea 3:

Use of thin-film solar 

cells

depending on 

application, can be 

preferred (page 320)

cannot be used above 

50 degrees Celsius 

(page 1213)

not preferred - cost to 

efficiency of silicon is 

higher (page 59)

Credit: University of Western Ontario Library (n.d.). “Writing your literature review”. 
https://guides.lib.uwo.ca/mme9642/litreview

Tracking papers with a chart



Evaluating for quality

➢ What are some ways you can figure out 
how good a study is? 
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Evaluating for quality

➢ Remember that there is poorly-done 
research even in the recommended 
research databases

➢ It is your judgement about whether you 
include an article and discuss its flaws, 
or not include it at all 

➢ In your initial reading, we usually focus 
on the results/conclusions. Later on, 
you need to focus on the methods – do 
they provide enough detail to trust 
them? 27



Evaluating for quality 

▸ “Citation counts”

▸ Articles with lots of citations are usually 
influential or highly-regarded in their 
field
▹ Look for these 

▸ But newer articles, or articles on very 
niche topics,  will naturally have fewer, 
so don’t only look for cited articles 
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Organizing your thoughts

▸ If you are having trouble organizing 
your thoughts, you can draw things out 
visually 

▸ You can create a concept map (mind-
map) where you map out all the papers 
into groups
▹ Two easy, free web-based tools are 

Coggle and Miro. 
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https://coggle.it/
https://miro.com/


Concept-mapping

30

Lee, H. (2010, April). Using 

Concept Maps to Organize 

Reviews of Literature. 

Presented online. 

Retrieved from 

https://www.causeweb.org/

cause/sites/default/files/we

binars/materials/2010-04-

06.ppt

https://www.causeweb.org/cause/sites/default/files/webinars/materials/2010-04-06.ppt
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Pacheco-Vega, R. (2016, June 15). How to do a literature review: Citation tracing, concept saturation and 

results’ mind-mapping. Retrieved from http://www.raulpacheco.org/2016/06/how-to-do-a-literature-review-

citation-tracing-concept-saturation-and-results-mind-mapping/

http://www.raulpacheco.org/2016/06/how-to-do-a-literature-review-citation-tracing-concept-saturation-and-results-mind-mapping/


▸ Concept map 
created with 
Coggle
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Example of a synthesis matrix -
thesis

33
Huang, H. (2018). Methods for Rolling Element Bearing Fault Diagnosis under Constant and Time-

varying Rotational Speed Conditions (Ph.D.Thesis, University of Ottawa). 

http://dx.doi.org/10.20381/ruor-21835

http://dx.doi.org/10.20381/ruor-21835


Example of a 
synthesis 
chart –
review article 
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Rafiee, M., Nitzsche, F., & Labrosse, M. (2017). Dynamics, vibration 

and control of rotating composite beams and blades: A critical review. 

Thin-Walled Structures, 119, 795–819. 

https://doi.org/10.1016/j.tws.2017.06.018

https://doi.org/10.1016/j.tws.2017.06.018


Example from an masters’ thesis at 
uOttawa - 2

35
Le Page, S. (2019). Understanding the Phishing Ecosystem (M.Sc. Thesis, 

University of Ottawa). http://dx.doi.org/10.20381/ruor-23629

http://dx.doi.org/10.20381/ruor-23629


Structuring 
your lit review
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Structuring your paper 

▸ For term papers or directed readings, 
your professors want you to synthesize 
the literature on a topic
▹ What does this mean? 
▹ They don’t want you to just re-write 

the abstracts of some papers (for 
example,

Paper A conducted experiments in…
Paper B did an analysis of another 
thing…
Paper C did something different…. 37



Structuring your paper 

▸ For term papers or directed readings, 
your professors want you to synthesize 
the literature on a topic

▹ It’s better if you can do the following:
Traditional Method A for this problem 
(papers X, Y,Z)

Alternative Method B (papers W, U, V) 
has these strengths and weaknesses in 
comparison 38



Example

39

By a graduate student from MCG 

https://www.sciencedirect.com/science/article/pii/S0263823117300149


Example

40



Structure of paper by Rafiee, 
Nitzsche, and Labrosse

1. Summary of major theories for 
elementary beam modeling (broader 
topic)

2. Review of major ‘ad-hoc’ models of 
rotating composite beams, specifically 

3. Review of newer asymptotic method 

4. Review of major FEM approaches, in 
three subtypes 

41



Examples

▸ In papers where the literature review is 
only one section, often the review is 
combined with the introduction 

▸ The authors describe the key concepts 
and at the same time review the key 
papers in their own language
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Example of phrasing in a lit 
review which shows knowledge 
of the topic  
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Writing help

▸ Guides for STEM (available online):
1. How to Write a Good Scientific Paper. Chris 

Mack, 2018. 
2. The Craft of Scientific Writing, 4th ed.  

Michael Alley, 2018. 
3. How to write a good technical paper,in

Concrete International magazine
4. From Research to Manuscript. 

Michael Katz, 2009. 

▸ For personal advice: Academic Help Writing 
Centre, 110 University Private 44

https://doi.org/10.1117/3.2317707.sup
https://login.proxy.bib.uottawa.ca/login?url=https://doi.org/10.1007/978-1-4419-8288-9
https://www.concrete.org/Portals/0/Files/PDF/ci2309detwiler.pdf
https://login.proxy.bib.uottawa.ca/login?url=https://link.springer.com/book/10.1007/978-1-4020-9467-5
https://sass.uottawa.ca/en/writing


Thesis students –
managing the data you create 

▸ If you’re creating experimental data, start 
thinking about organizing your data BEFORE 
you have thousands of files to avoid big 
headaches later
▹ Keep your raw data as a read-only 

backup
▹ Name your files well, don’t just use 

software defaults (e.g. 
PCM.Analysis.cleaned_1.1)

▹ Describe your variables so another grad 
student could understand it without you 45



Thesis students –
managing the data you create 

▸ Backup your data so you have 3 copies 
backed up regularly (one active, one local but 
external, one cloud or remote)

▸ More advice 
▹ https://portagenetwork.ca/wp-

content/uploads/2019/08/Brief_Guide_
RDM_August2019.pdf

▹ https://biblio.uottawa.ca/en/services/fa
culty/research-data-management/file-
naming-and-organization-data
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https://portagenetwork.ca/wp-content/uploads/2019/08/Brief_Guide_RDM_August2019.pdf


Research guide for Mech Eng
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https://uottawa.libguides.com/MechanicalEngineering-en


Contact me for more help

▸ Evan.Sterling@uottawa.ca

▸ My guide to doing lit reviews in 
engineering

▸ 613-562-5800 x. 3620

▸ You can make an appointment for a 
research consultation with me -
https://uottawa.libcal.com/appointmen
ts/ESterling

▸ 48

mailto:Evan.Sterling@uottawa.ca
https://uottawa.libapps.com/libguides/admin_c.php?g=265046&p=5078668
https://uottawa.libcal.com/appointments/ESterling


CREDITS

▸ Presentation template by Jimena Catalina, SlidesCarnival
▸ Photographs by Death to the Stock Photo (license)
▸ Presentation content from Mish Boutet, Melissa Cheung, 

Nigèle Langlois
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