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Theoretical bases: 
scientific information 
as a network
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© Chris Ware cware@herald-leader.com

mailto:cware@herald-leader.com
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Results

Scientific information as a network of… 
results and documents

Reference
data

Further
references

Raw data

Report

Article

Later
article

Press
release

TV 
interview,
video...

Patent
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CWTS. ‘Visualizing Freely Available Citation Data Using VOSviewer’. Accessed 19 February 2025. 
https://www.cwts.nl:443/blog?article=n-r2r294.

Scientific information as a network of… 
citations
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https://www.cwts.nl/blog?article=n-r2r294
https://www.cwts.nl/blog?article=n-r2r294
https://www.cwts.nl/blog?article=n-r2r294
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Ortega, J.L., Aguillo, I., Cothey, V. et al. Maps of the academic web in the European Higher Education Area — an 
exploration of visual web indicators. Scientometrics 74, 295–308 (2008). https://doi.org/10.1007/s11192-008-0218-9

Scientific information as a network of… 
institutions
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Overview of 
information sources

Source: Ubaidillah, Mujib & Marwoto, Putut & Wiyanto, Wiyanto & Subali, 
Bambang. (2023). Problem Solving and Decision-Making Skills for ESD: A 
Bibliometric Analysis. International Journal of Cognitive Research in Science, 
Engineering and Education (IJCRSEE). 11. 401-415. 10.23947/2334-8496-
2023-11-3-401-415 
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Tertiary

Secondary

Primary

Narrow

In-depthShallow

Broad
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 Original thinking
 First-hand evidence 
 Results from experiments

Primary sources
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 Articles
 Datasets
 Data papers
 Talks, interviews
 Conference proceedings and 

conference papers
 Thesis
 Patents
 Standards
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Based on primary sources
 Interpretation
 Analysis
 Summary

Secondary sources
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 Articles (literature review)
 Books
 Documentaries
 Technical translations

2

Useful to get a broad understanding of a topic by providing context and 
insights
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Based on primary and secondary 
sources
 Compilations
 Key to access and select the 

relevant information 

Tertiary sources
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• Guides to the literature and to the 
reference sources
• Encyclopedias
• Wikipedia
• Bibliographies

Useful for quick reference and general background information
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Modaniel, CC BY-SA 4.0, via Wikimedia Commons

Datasets
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https://creativecommons.org/licenses/by-sa/4.0
https://creativecommons.org/licenses/by-sa/4.0
https://creativecommons.org/licenses/by-sa/4.0
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Papers with data & code
Data papers in Data journal Protocol paper

Data and Protocol paper 

https://www.nature.com/articles/s41586-023-06745-7 

https://openarchaeologydata.metajnl.com/articles/10.5334/joad.115 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0274065 

https://www.nature.com/articles/s41586-023-06745-7
https://www.nature.com/articles/s41586-023-06745-7
https://www.nature.com/articles/s41586-023-06745-7
https://www.nature.com/articles/s41586-023-06745-7
https://www.nature.com/articles/s41586-023-06745-7
https://www.nature.com/articles/s41586-023-06745-7
https://www.nature.com/articles/s41586-023-06745-7
https://openarchaeologydata.metajnl.com/articles/10.5334/joad.115
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0274065
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https://libraries.ou.edu/content/make-video-abstract-your-research

Video abstract
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https://libraries.ou.edu/content/make-video-abstract-your-research
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Submitted version

Author’s original Accepted version

Version accepted
by publisher -
Author accepted
manuscript (AAM)

Published version

Published
version
DOI from
Conference 
proceedings
(Journal issue or
book)

Re-writing Reviewing

Submitted 
abstract Talk/presentation

Poster

Book of abtracts

In some fields, the presentation
is only accepted for the conference
after a full review of the proposed
paper.

Talks, book of abstracts, posters, 
conference papers, conference proceedings
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 Academic Technical Report

 Engineering Technical Report

 Software Development Technical Report

 Government Technical Report

 Corporate Technical Report

Commonly used in industy, standalone 
publication (grey literature)

No actual peer-review

Typically indexed in Google Scholar

Sometimes internal only… sometimes can be 
transformed in article
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https://stacks.stanford.edu/file/druid:cv716pj4036/Technical%20Report
%20on%20Mirror%20Bacteria%20Feasibility%20and%20Risks.pdf

https://stacks.stanford.edu/file/druid:cv716pj4036/Technical%20Report%20on%20Mirror%20Bacteria%20Feasibility%20and%20Risks.pdf
https://stacks.stanford.edu/file/druid:cv716pj4036/Technical%20Report%20on%20Mirror%20Bacteria%20Feasibility%20and%20Risks.pdf
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“What is a patent? 
A patent is an intellectual property (IP) right for a technical invention. It allows you to 
prevent others from using your invention for commercial purposes for up to 20 years. You 
decide who is allowed to produce, sell or import your invention in those countries in which 
you own a valid patent. You can also trade your patent, e.g. sell it or licence the use of your 
invention.

You can patent products (e.g. heated ski boots) and processes (e.g. a method for freeze-
drying coffee). However, the invention must solve a problem in a new, non-obvious and 
technical way. In the example of the ski boots, the problem of cold feet while skiing is 
solved by fitting self-regulating heating elements to the boots.”

https://www.ige.ch/en/protecting-your-ip/patents/patent-basics/what-is-a-patentEN
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https://www.epfl.ch/campus/library/colle
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Formal document establishing uniform 
technical criteria, methods, processes…

https://www.epfl.ch/campus/library/collections/standards/
https://www.epfl.ch/campus/library/collections/standards/


Theses at EPFL 23

Diffusion via Infoscience on Intranet is mandatory to authors having publicly 
defended their thesis and obtained the imprimatur of the Ph.D. examining board, 
and once all corrections have been carried out. 

Intranet 3 months embargo (extraordinarily extended to 6 months by Doctoral 
school) 

Diffusion via Infoscience on Internet is optional to authors having publicly defended 
their thesis and obtained the imprimatur of the Ph.D. examining board, and once all 
corrections have been carried out. 
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Basic information 
search vs search 
equation
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Define a 
subject

Research 
question

Remove 
meaningless 

words

Get 
keywords

Create the 
search 

equation

Select the 
right search 

tools

Download the research grid (in PPT format): go.epfl.ch/research_grid



The research grid
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Define a subject and 
transform it into a 
question

Subject: Alternative to lead in Perovskite solar cells
Question: Is there an alternative to the use of lead in Perovskite solar cells?

Extract the main 
concepts and get 
keywords

Search for synonyms 
and related terms

Create the search 
equation

Search 2 databases and 
compare their results

Refine your search
equation



The research grid
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Define a subject and 
transform it into a 
question

Subject: Alternative to lead in Perovskite solar cells
Question: Is there an alternative to the use of lead in Perovskite solar cells?

Extract the main 
concepts and get 
keywords

Perovskite solar cells lead alternative

Search for synonyms 
and related terms

Create the search 
equation

Search 2 databases and 
compare their results

Refine your search
equation
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Define a subject and 
transform it into a 
question

Subject: Alternative to lead in Perovskite solar cells
Question: Is there an alternative to the use of lead in Perovskite solar cells?

Extract the main 
concepts and get 
keywords

Perovskite solar cells lead alternative

Search for synonyms 
and related terms

Perovskite photovoltaic lead-free replacement

Create the search 
equation

Search 2 databases and 
compare their results

Refine your search
equation



Boolean operators and more

AND to combine key 
concepts
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( )
Group the keywords

* or ?
Jolly character

« » or ʺ ʺ
Exact expression

NOT to exclude concepts

OR to add alternative key 
concepts



The research grid
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Define a subject and 
transform it into a 
question

Subject: Alternative to lead in Perovskite solar cells
Question: Is there an alternative to the use of lead in Perovskite solar cells?

Extract the main 
concepts and get 
keywords

Perovskite solar cells lead alternative

Search for synonyms 
and related terms

Perovskite photovoltaic lead-free replacement

Create the search 
equation

Search 2 databases and 
compare their results

Refine your search
equation

AND

OR



The research grid
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Define a subject and 
transform it into a 
question

Subject: Alternative to lead in Perovskite solar cells
Question: Is there an alternative to the use of lead in Perovskite solar cells?

Extract the main 
concepts and get 
keywords

Perovskite solar cells lead alternative

Search for synonyms 
and related terms

Perovskite photovoltaic lead-free replacement

Create the search 
equation

(Perovskite AND (“solar cell*” OR photovoltaic)) AND (lead OR “lead-free”) AND 
(alternative* OR replacement*)

Search 2 databases and 
compare their results

Refine your search
equation



The research grid
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Define a subject and 
transform it into a 
question

Subject: Alternative to lead in Perovskite solar cells
Question: Is there an alternative to the use of lead in Perovskite solar cells?

Extract the main 
concepts and get 
keywords

Perovskite solar cells lead alternative

Search for synonyms 
and related terms

Perovskite photovoltaic lead-free

Create the search 
equation

(Perovskite AND (“solar cell*” OR photovoltaic)) AND (lead OR “lead-free”) AND 
(alternative* OR replacement*)

Search 2 databases and 
compare their results

Scopus
1’778

Google Scholar
75’000

Refine your search
equation

Too many results? Use filters / add concepts
Too few results? Remove a concept / add synonyms



Feature Scopus
www.scopus.com

Web of Science
www.webofscience.com

Google Scholar
scholar.google.com

OpenAlex
openalex.org

Access Type Subscription-based Subscription-based Free Free, Open API

Approximate no. of 
Records

>86 million (Scopus 
statistics page, 2024)

>174 million (Web of 
Science Core Collection, 
2024)

>389 million (estimated 
from Google Scholar 
indexing, 2024)

>241 million (OpenAlex 
dashboard, 2024)

Content Coverage
Peer-reviewed literature, 
books, conference 
papers

Peer-reviewed journals, 
books, proceedings

Academic papers, 
citations, books, 
theses, grey literature

Journal articles, books, 
datasets, institutions

Time Coverage 1788-present 1900-present No specific limit 1800s-present

Citation Analysis Advanced metrics (h-
index, SJR, SNIP)

Advanced metrics (Impact 
Factor, h-index)

Basic citation count, h-
index

OpenAlex ID system, 
citation counts

Metadata Quality High (manually curated) High (manually curated) Variable (automated) High (algorithmic 
curation)

Update Frequency Daily Weekly Continuous Daily

Using the search equation
EN

G
-6

19
 D

ay
1:

 S
ea

rc
hi

ng

EP
FL

 L
ib

ra
ry

33

https://www.scopus.com/
http://www.webofscience.com/
https://scholar.google.com/
https://openalex.org/
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Let’s get to work!



Individual work
EN

G
-6

19
 D

ay
1:

 S
ea

rc
hi

ng

EP
FL

 L
ib

ra
ry

35

Using the research grid, build a search equation for your research project.
1. Test it at least in 2 different tools (Web of Science, Scopus, Google 

Scholar, OpenAlex) [30’]
 Try to understand the differences between the results got from each tool
 Adapt and refine your search equation in order to get results as close as 

possible to your needs
 Document the process! This will be useful for the assignment

2. Share your insights with others [10’]

Ask for help to the trainers if you get stuck!

https://go.epfl.ch/research_grid

https://go.epfl.ch/research_grid


Questions and assessment

formations.bib@epfl.ch 
library.epfl.ch
Our trainings Book a librarian

Next 
Tools for text- and 
structure-based 

searching

Information Literacy for Chemists (ENG-619)
Day1: Searching
EPFL Library (2025)

mailto:formations.bib@epfl.ch
https://www.epfl.ch/campus/library/fr/bibliotheque/
https://go.epfl.ch/libtraining
https://epfllibrary.simplybook.it/v2/#book
https://epfllibrary.simplybook.it/v2/#book
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