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Trend 1 – the 
evolving 
Scholarly 

Record (2018)

https://www.oclc.org/research/publications/2014/oclcresearch-evolving-
scholarly-record-2014-overview.html



Trend 2 –
Push to 
Open

Open Access

Open Data / Open Research Data

Open Educational Resources

Open Science

Open Citations/Metadata

Open infrastructure



Trend 3 –Rapid 
Improvement 
and uptake in 

technology 
trends in 
research

Linked Data/Knowledge 
Graphs

Machine learning/ Deep 
learning/ NLP







Providing access to 
resources 

Facilities 
management

Discovering & 
facilitating use

• Database use
• Boolean Operators
• Citing practices 

& intellectual 
honesty and 
research integrity

• Subject Specialist work

• Managing desk
• Holding book talks

Traditional Academic Libraries (around 2000-2010)

Technical Service Reference/ Information 
Literacy

Events management

• Cataloging
• Acquisitions & licensing 

of resources
• Manage Special 

collections

Library IT



"As more and more research becomes data-based and data-driven, 
and as researchers’ access and use online resources such as journals in 
a self-service manner, the need for traditional library support or 
service mediation has shifted. It is obvious that the information for 
which researchers seek library assistance is far less in journal, 
conference, or patent databases – the services that librarians 
formerly helped them navigate – but rather in data they already 
have, or are about to create or acquire from a vast range of 
source....." (Weaver & Richardson, 2020, p. 276)



“ What would we do if librarians we could read all the books? … We help students 
find the best books and articles for their learning; so can we help programmers find 
the best data for their algorithms to learn on?” – Chris Bourg, University Librarian 
musing about the role of academic libraries in AI. (Bourg, 2017)

“For an economist, the five most terrifying words in the English language are: 
I can't replicate your results. But for economists Carmen Reinhart and Ken 
Rogoff of Harvard, there are even more terrifying ones: I think you made an 
Excel error.”(O’Brien, 2013)



Collection of new 
inputs, processes, 

outputs –

Education on 
workflow & new 

technologies

Discovering & 
facilitating use

• Mgt of CRIS, Institutional 
& data repositories

• Managing OA / OER
• Curation of DH, DS 

projects
• Processing of open 

citations

• Discovery & use of 
open resources (e.g., 
OER, Wikidata, TDM 
sources)

• Processing/Manipulati
on (e.g. Digital 
Scholarship/Humanitie
s e.g. TDM , GIS)

• Data carpentry

• Advice on the 
various “open”

• Open Access
• Open Data
• Open Citations
• Open Science

• Fake news
• Impact of Algo

A tentative reorganization of roles – Proposed 2018?

Technical Service? Reference? Information Literacy?

Building Supporting Library & Scholarly Infrastructure – Analytics & ML (Library IT)



Trend 1 – the 
evolving 
Scholarly 

Record (2015)



Things we 
used to 
collect and 
care about 
– mostly 
output

Books

Journal articles

Conference proceedings

Citations to/from articles



Things we 
now 
starting 
to care 
about now

Protocols (including search 
protocols), Registered reports 
(e.g. SearchRxiv, protocols.io, OSF, )

Computational Notebooks & 
Scripts/code (e.g. CodeOcean, 
Executable Research Articles)

Datasets – raw, processed (text, 
images and more - See list of data 
repositories)

https://searchrxiv.org/
https://www.protocols.io/
https://codeocean.com/
https://elifesciences.org/collections/d72819a9/executable-research-articles
https://www.re3data.org/


RE3data.org by 
content type

(https://www.re3data.org/
metrics/contentTypes)



Things 
we now start
ing to care a
bout now (II)

Preprints (different versions e.g. Accepted Manuscript, Version of 
Record)

Peer Review reports (open peer review models, Peer community)

Post & Pre publication reviews (e.g. Publons, PubPeer)

Retraction notices (Crossmark, Retraction Watch Database)

Other alt metrics like usage, tweets (e.g. COUNTER Code of 
Practice for Research Data, Software/data citations/ Public 
document citations, Open Syllabus)

https://peercommunityin.org/
https://publons.com/about/home/
https://pubpeer.com/static/about
https://www.projectcounter.org/code-practice-research-data/
http://www.scholix.org/
https://overton.io/
https://opensyllabus.org/






Published paper or books (>90% of effort?)

Citations
Usage -

Downloads
Usage – Other 

altmetrics

But what do libraries actually organize*?



Registered protocol

Raw Data

Code

Published paper or book

Research objects capturing "process"



Registered protocol

Raw Data

Code

Preprint Accepted Manuscript Version of Record

Publisher platform Preprint Server Institutional Repository 

Different versions of papers as they move through 
the research process



Registered protocol

Raw Data

Code

Preprint Accepted Manuscript Version of Record

Publisher platform Preprint Server Institutional Repository 

Pre –
publication 

review
Open Peer Review

Post –
publication 

review

Assessment and peer review can now span the 
whole research cycle 



Registered protocol

Raw Data

Code

Preprint Accepted Manuscript Version of Record

Publisher platform Preprint Server Institutional Repository 

Pre –
publication 

review
Open Peer Review

Post –
publication 

review

Discovery, Access and metrics for evaluation

Citations
Usage -

Downloads
Usage – Other 

altmetrics



Paper Paper ACites

D
o

w
n

lo
ad

s

Traditional metrics for measurement of impact 
(Papers are only research objects that 'count')



Different 
versions of 

paper

CitesDataset

Software

Different 
versions of 

paper

Software

D
o

w
n

lo
ad

s

Dataset

Metrics extended to include other research objects



Policy documents

Paper ACites

Other altmetrics – Beyond Scholarly Impact

Syllabus

Social Media eg Twitter

Others eg blogs, Wikipedia

Patents

Impact can be on industry, 
government, education & 

society



Paper Paper A
Citation 

Sentiment/Context

More advanced citation metrics

Citations are classified by 
type or context or 
sentiment



Implications

• Changing roles –
• What Custodial Responsibilities should libraries play? At what levels of aggregation 

(e.g. National, institutional?)
• Should other players collect these new objects? eg Publishers? Funders?
• How should these different research objects be connected and made discoverable?
• What business model should we adopt for these new research objects?

• Increased complexity - Librarians need to have the knowledge to be on the 
forefront of changes to the research communication workflow.

• How do you discover such objects?
• Are you familiar with citation standards and practices beyond for articles?
• What tools do you recommend ?



Trend 2 –
push to 
Open

Open Access

Open Data 

Open Educational Resources

Open Science

Open Citations/Metadata

Open infrastructure
This is in some sense a more 

fundamental trend



If you unsure of the category - click "skip"



If you unsure of the category - click "skip"



Open Access

https://musingsaboutlibrarianship.blogspot.com/2014/08/how-academic-libraries-may-change-when.html

How academic libraries may change when Open Access 
becomes the norm (2014)



Open Access developments (2018-)

Plan S principles (Nov 2018)

Rise of transformative deals (ESAC Transformative Agreement Registry) -2018 onwards

Hit tipping point 50% for 2020 publication according to Dimensions (Dec 2020)

Google tracks and manage your public access mandates (March 2020)

OurResearch Unsub service to cancel journals based on OA availability (Oct 2019)

https://esac-initiative.org/about/transformative-agreements/agreement-registry/
https://scholar.googleblog.com/2021/03/track-and-manage-your-public-access.html
https://unsub.org/


Open Access developmentsRise of transformative deals (ESAC Transformative Agreement Registry)

“Transformative agreement” is an 
umbrella term describing those 
agreements negotiated between 
institutions (libraries, national and 
regional consortia) and publishers 
in which former subscription 
expenditures are repurposed to 
support open access publishing of 
the negotiating institutions’ 
authors, thus transforming the 
business model underlying 
scholarly journal publishing.."

https://esac-initiative.org/about/transformative-agreements/agreement-registry/


Open Science and Open Data 
Developments

UNESCO Recommendation on Open Science adopted (Nov 2021)

Worry about reproducibility crisis continues

Research Data & Software as first class entity (Standards & metrics)

Google Dataset Search launched in 2018 and out of beta 2020

https://en.unesco.org/science-sustainable-future/open-science/recommendation
https://zenodo.org/record/3525349
https://datasetsearch.research.google.com/


2020 – Datacite commons

https://zenodo.org/record/3525349



Open metadata & infrastructure (2018-)

Initative for Open Citations -
successfully hits 90% open citations in Crossref records (Jan 2021)

Initative for Open Abstract launches (Sept 2020)

Formal adoption of The Principles of Open 
Scholarly Infrastructure by Crossref, 
Datacite, ROR, OurResearch etc in 2020

https://openscholarlyinfrastructure.org/posse/
https://openscholarlyinfrastructure.org/posse/






New Scholarly search citation indexes



SMU Classification: Restricted

Science mapping tools (for bibliometrics researchers)

41
VOSviewer, Citespace, Bibliometrix , CitNetExplorer, Sci2, HistCite, Hazing 
Publish or Perish

https://www.vosviewer.com/
http://cluster.cis.drexel.edu/~cchen/citespace/
https://www.bibliometrix.org/
https://www.citnetexplorer.nl/
https://sci2.cns.iu.edu/user/index.php
https://harzing.com/resources/publish-or-perish


SMU Classification: Restricted

Science mapping tools can now accept data from more 

inclusive sources e.g. MAG, COCI,

42

Some options in Vosviewer
Vosviewer (co-authorship network using-MAG)



SMU Classification: Restricted

Citation based Literature mapping services (for researchers)

43

See list of emerging tools

https://musingsaboutlibrarianship.blogspot.com/p/list-of-innovative-literature-mapping.html


SMU Classification: Restricted

New innovative tools by startups, hobbyist etc

44

Research Rabbit
ConnectedPapers

https://researchrabbitapp.com/
http://connectedpapers.com


Why Open infrastructure is important



Formal Adoption of POSI

https://openscholarlyinfrastructure.org/posse/



Implications

• Similar to trend 1, librarians will need to gain expertise in these areas 
to help support user services

• New roles – Reproducibility librarian -> Support of Open 
Science/Reproducibility

• Merging of acquisitions with Scholarly communications for transformative 
deals

• Institutions can help support open infrastructure – process Open 
citations for rare and non-English items



Trend 3 –Rapid 
Improvement 
and uptake in 

technology 
trends in 
research

Linked Data/Knowledge 
Graphs

Machine learning/ Deep 
learning/ NLP



Explosion in new tools and application

Trend 1 : More of the Scholarly 
workflow is collected

Trend 2 : More it is made open – due to Open 
Access , Open Data, Open Citations etc

Trend 3 : Improvements in Machine learning, 
NLP, Deep learning



Important trends since 2018

The rise of language models – GPT2 and GPT3 (Nov 2019)

Text mining exceptions in Copyright (UK, SIngapore, EU)

CORD-19 – the COVID-19 Dataset for text mining (CORD-19)

Dangers of language models for autogeneration of fake news (Example)

https://openai.com/blog/openai-api/
https://www.semanticscholar.org/cord19
https://cset.georgetown.edu/publication/truth-lies-and-automation/


Three main issues that libraries can be 
engaged in
• Information literacy issues – Impacts of Machine learning and 

Algorithms – Algorithmic Literacy

• Increased demand from users for data skills to support text mining, 
Natural language processing of all the data that is available out there

• More tools emerging that support the whole research work cycle 
built off open data + machine learning



Information 
literacy issues 

with rise of 
Machine 

learning use

algorithmic bias (in search, recommendations...)

Fake news generation



The power of language models

• Huge language models e.g. GPT-3 once trained requires zero coding to use.

• You can think of it as a super powerful autocomplete

• Supports Zero shot , one shot and many shot learning

• Some use cases
• Generate working code using natural language
• Give definitions of complicated legal terms in simplified terms that a 12 year old could 

understand
• The usual search, recommendation tasks
• Generate fake news headlines and articles that works best when targetted at specific groups!



Live demo of GPT-3

https://musingsaboutlibrarianship.blogspot.com/2020/07/why-gpt-3-might-be-greatest-
disruption.html?q=gpt-3



https://www.theverge.com/2022/1/18/22889180/ai-language-summary-scientific-research-tldr-papers



OpenAI claimed that their 
language model GPT-2 was 
too dangerous to release (Feb 
2019)

Large scale language models 
allow autogeneration of 
human like fake news and 
content.



The danger of language 
models for generation of 
spam, fake news

• An Exhaustive Guide to 
Detecting and Fighting 
Neural Fake News using NLP

• CSET Truth, Lies, and 
Automation: How Language 
Models Could Change 
Disinformation report

https://www.analyticsvidhya.com/blog/2019/12/detect-fight-neural-fake-news-nlp/
https://cset.georgetown.edu/publication/truth-lies-and-automation/


GP3 success at different disinformation tasks

https://cset.georgetown.edu/publication/truth-lies-and-automation/



An attempt at generating fake news –
Narrative wedging



An attempt at generating fake news



GPT-3 has some safeguards



Explosion in new tools and application

Trend 1 : More of the Scholarly 
workflow is collected

Trend 2 : More it is made open – due to Open 
Access , Open Data, Open Citations etc

Trend 3 : Improvements in Machine learning, 
NLP, Deep learning



See recorded talk at OA Asia 2021

https://ink.library.smu.edu.sg/asiaoa2021/program/agenda/14/


SMU Classification: Restricted

Can Easy-To-Use Text Mining Applications Help 

With Information Retrieval Tasks? (CADTH, 2018)

64

CADTH Text Mining Opportunities: White 
Paper

term and phrase selection

search development for vague topics

concept identification

relevance ranking to assist with search 
refinement

Filter development

Autoscreening

https://www.cadth.ca/text-mining-opportunities-white-paper


SMU Classification: Restricted

Going beyond - Citation sentiment/context

67

• Mentioning cite

• Supporting cite

• Constrasting cite

Scite (Details)

• Cites Background

• Cites Methods

• Cites Results

• influential cites

Semantic Scholar (Details)

• Background

• Basis

• Compare

• Discuss

Web of Science (beta New!)

https://help.scite.ai/en-us/article/how-are-citations-classified-1a9j78t/
https://www.semanticscholar.org/product/tutorials


SMU Classification: Restricted

Enhanced Cited References in Web of Science (pilot)

69



SMU Classification: Restricted

Enhanced Cited References in Web of Science (pilot)

70



SMU Classification: Restricted

72

Auto-generation of posters

Other auto-generation possibilities

• Visual Abstracts

• Plan English abstracts

• Press Releases
• Video Abstracts

https://www.scholarcy.com/combining-ai-and-visual-
design-to-create-beautiful-scientific-posters/



SMU Classification: Restricted

74

Auto-generate annotated bibliography (Scholarcy)

Scholarcy features

https://www.scholarcy.com/scholarcy-features/


SMU Classification: Restricted

77

UNSILO Technical Checks of manuscripts

• UNSILO uses "use a combination of machine learning, rules, and natural language 

processing to provide editorial teams and authors with turnkey access to critical 
information on how well manuscripts adhere to author guidelines"

• Some checks
• Conflicts of interest

• Correct metadata

• Correct use of citations and references

• Acceptable language quality

• UNSILO Technical Checks integrated with ScholarOne, Editorial Manager, 

BenchPress and Manuscript Manager.



SMU Classification: Restricted

78

Auto-generation of posters

Other auto-generation possibilities

• Visual Abstracts

• Plan English abstracts

• Press Releases
• Video Abstracts

https://www.scholarcy.com/combining-ai-and-visual-
design-to-create-beautiful-scientific-posters/



SMU Classification: Restricted

Conclusion

The world is changing

AND

librarians must change with it!

79
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Thank You!
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