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What’s Ahead

● Research Motivation
● Outside-in & Inside-out Solutions
● Knowledge Graphs and Libraries
● Case Studies
● Research Implications
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Research Motivation - Definitions of Library

“A library is a collection of materials, books or media that 
are easily accessible for use...”

Wikipedia entry for "Library"

https://en.wikipedia.org/wiki/Library
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Research Motivation - Linking Library Content for Discovery

“Wikidata is being used as a means of documenting and 
surfacing researchers, publications and research data in a 
number of ways. It provides an opportunity for sharing 
faculty scholarship on an open and accessible platform.”

ARL White Paper on Wikidata: Opportunities and Recommendations

https://www.arl.org/wp-content/uploads/2019/04/2019.04.18-ARL-white-paper-on-Wikidata.pdf
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Solutions + Methods

Outside-In, Inside-
Out

“inside-out resources which may be 
unique to an institution (e.g. digitized 
images, research materials) where the 
audience is both local and external. 
Thinking about an external non-
institutional audience, and how to 
reach it, poses some new questions for 
the library."

Source: Lorcan Dempsey, Outside-In and Inside-Out (2010)

https://www.lorcandempsey.net/orweblog/outside-in-and-inside-out/
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Solutions + Methods

An Inside-Out 
Library 

“an opportunity to pivot their expertise in 
organizing information outward. “Inside-
out” library services can include support for 
special collections, digital scholarship, 
scholarly communication, and data 
management. A key characteristic of such 
services is that an academic library takes 
on broader information management 
challenges at their college or university."

Source: Mark Dahl, Inside-Out Library Services (2018)

https://doi.org/10.1108/S0732-067120180000039003


Doralyn Rossmann and Jason A. Clark

2022

Doralyn Rossmann and Jason A. Clark 

2022

Solutions + Methods

Inside-Out Metadata expertise
+
Contributions to external sources about 
library resources (Wikidata)
---------------------------------

Library contributes to broader 
research, teaching, and learning at a 
global scale
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Knowledge Graph - Definition

Knowledge Graph “A knowledge graph, also known as a 
semantic network, represents a 
network of real-world entities—i.e. 
objects, events, situations, or 
concepts—and illustrates the 
relationship between them.”

from IBM - Knowledge Graph

https://www.ibm.com/cloud/learn/knowledge-graph
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Knowledge Graph - Definition

Graph Data Model A connected graph of nodes 
and relationships with 
properties and labels.

from Linked Bioscience project
Code + Demo

https://medium.com/read-write-participate/linked-bioscience-90fe4dbb3798
https://github.com/jasonclark/linked-people-bioscience
https://arc.lib.montana.edu/linked-bioscience/graph/researchers.html?id=23
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Project Design 

Semantic Search 
Engine Optimization

Semantic search relies on a network of 
related entities such as contextually 
related concepts, ideas, people, places 
and things to determine what a web 
page is about and the “intent” which it 
might fulfill. 

Optimization adds coding and indexing 
to web pages to give search engines 
more information, proactively.
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Project Design 

Set up library 
website as a graph of 
pages

Machine-readable 
templates

Website + hasPart + WebPages

Knowledge-graph repository 
templates

https://github.com/msulibrary/knowledge-graph-structured-data
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Project Design 

Decision on pages for 
initial library 
knowledge graph

Index (primary landing page)
About
Find
People
Request
Resources
Services
Spaces

https://www.lib.montana.edu/
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Project Design 

Metadata and 
Markup

Defining library people, places, and 
things (including our actions)

JSON-LD markup and Schema.org 
vocabulary

Monitoring in Bing Webmaster Tools and 
Google Search Console

Social Media Optimization - SMO 
(Twitter and Facebook)
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<!-- Social Media Tags -->
<meta name="twitter:title" content="Montana State College Track Team">
<meta name="twitter:description" content="Montana State College Men's Track Team with the Chemistry 
Building and Montana Hall in the background....">
<meta name="twitter:image:src" content="http://arc.lib.montana.edu/msu-photos/objects/parc-
000247.jpg">
<meta name="twitter:url" content="http://arc.lib.montana.edu/msu-photos/item/247">
<meta name="twitter:card" content="summary_large_image">
<meta name="twitter:site" content="@msulibrary">
<meta name="twitter:creator" content="@msulibrary"> <meta property="og:title" content="Montana State 
College Track Team, MSU Historic Photo">
<meta property="og:description" content="Montana State College Men's Track Team with the Chemistry 
Building and Montana Hall in the background....">
<meta property="og:image" content="http://arc.lib.montana.edu/msu-photos/objects/parc-000247.jpg">
<meta property="og:url" content="http://arc.lib.montana.edu/msu-photos/item/247">
<meta property="og:type" content="website" />
<meta property="og:site_name" content="MSU Historic Photo - Montana State University (MSU) Library"/>
<!-- End Social Media Tags -->
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Analytics and Benchmarking 

Web scraping of 
SERPs

Bing and Google
Raw data results of search queries

Scrapers + Crawlers [code]
Outputs [data]

https://github.com/msulibrary/scrapers-crawlers
https://github.com/msulibrary/scrapers-crawlers/tree/main/outputs
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Analytics and Benchmarking 
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Analytics and Benchmarking 

Google Search 
Console

Impressions
Coverage
Click-through Rate (CTR)
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Analytics and Benchmarking 
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Analytics and Benchmarking 

Google Analytics Audience
> Users

Acquisitions
> Source/Medium
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Analytics and Benchmarking 
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Analytics and Benchmarking 



• Library

Wikidata case study
LSE

Helen Williams 
Metadata Manager
@HelsKRW H.K.Williams@lse.ac.uk

NISO Plus 2022

https://twitter.com/HelsKRW
mailto:H.K.Williams@lse.ac.uk


Digital shift context 

Digital Scholarship & Innovation

• Development and exploration of new ways in
which our metadata can support 
research, teaching and learning

Inside out approach

Collaborative creation and management of 
metadata beyond the Library 
to a global landscape 



• Creates bridges across domains

• Impacts search engine results

• Content in Linked Open Data 
Ecosystem 

• Identifier hub

Free

Reusable 
data

Multilingua
l

Structure
d 

database

Open 
Knowledgebase



Begin at the beginning

• Creating and editing libraries in Wikidata

• https://coffeecode.net/creating-and-
editing-libraries-in-wikidata.html

Barriers 
*Technical    *Regulatory     *Articulating 
value 

https://coffeecode.net/creating-and-editing-libraries-in-wikidata.html


Articulate 
value

• Contextualise metadata by 
linking to related external 
data

• Enable new connections         
& discoveries



Process
• Data modelling 

• Data mapping

• Data reconciliation in OpenRefine

• QuickStatements and OpenRefine for data 
upload 

• Reconcile titles with external identifiers –
EThOS, CORE, DART-EUROPE, ProQuest

• Roundtripping within Wikidata



Round tripping within Wikidata



I                                                 Institutional theses ranking in Wikidata

Interim analysis of reach and engagement

https://w.wiki/jwZ Institutional theses ranking in Wikidata

https://w.wiki/jwZ


Interim analysis of reach and engagement

Downloads
• Total downloads Feb-May 2021 14% higher 
than same time period in 2020                          (For 
comparison previous 3 years saw increase of 6.9% and decreases 
of 5 and 12% respectively)

• Analysis of 80 titles added to Wikidata -
Downloads in the 6 months after adding titles to 
Wikidata on average 47% higher than the 6 
months before addition to Wikidata



Interim analysis of reach and engagement

Google Analytics for LSETO

• Primary referral source Google Scholar – approx. 40% of traffic 
• Second referral source Twitter – approx. 10% of traffic 
• 10 sources referring 1-6% of traffic each 
• Long tail of 300 sources referring 0.x or 0.0x% of traffic each 

• 6 months preceding Wikidata work - average 3.82% traffic from Wikipedia 
• 6 months after Wikidata work - average 9.31% traffic from Wikipedia 

• With most recent week of analysis 13.61%

Etheses.lse.ac.uk on Twitter
38 mentions Feb-May 2020, increasing to 74 for same time period in 2021



Visualisation

https://w.wiki/3Z$7

https://w.wiki/3Z$7


Where next?

• Extend reach                                           
of content                                                 
& data unique       to LSE

• Develop digital                              
scholarship                                 
expertise

LSE Public Policy Review author collaborations



Where next?

• Open Access focus 

• Special collections focus 

• Digitised content focus 

• Researcher focus 



In conclusion

Wikidata
• Supports global & collaborative metadata 

• Helped us extend reach & engagement of LSE theses 

• Demonstrates role of metadata in expanding access &                                                                 
visibility of our libraries & their resources 

• Improves the accessibility & reach of global information communities 



Photo credits
Slides 2-15: CC0, 3dman-eu: Pixabay
Slides 2, 5: London School of Economics and Political Science www.lse.ac.uk
Slides 3-4, 6-8, 11-12: CC0, https://www.wikidata.org
Slide 5: Google https://www.google.co.uk/
Slide 6: OpenRefine https://openrefine.org/

https://pixabay.com/en/users/3dman_eu-1553824/
http://www.lse.ac.uk/
https://www.wikidata.org/
https://www.google.co.uk/
https://openrefine.org/
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Findings and Implications 

Initial Findings

LSE

Increased downloads of LSE theses

Increased referrals from Wikipedia

Increased reach and engagement 

Expands access and visibility 

New opportunities to visualise the data 
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Findings and Implications 

Initial Findings

MSU

Impressions (GSC)

Coverage (GSC)

Organic Search (GA)

Traffic Sources & Twitter Analytics -
SMO
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Findings and Implications 

Future Research Applying library knowledge graph to 
search experiences

Additional metadata and content in 
Wikidata

Additional markup and descriptions to 
enhance definitions of library
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Research Implications

Graph data models and sources 
have an impact for libraries.

-Create new understandings for humans and machines.

- Allow information professionals to apply expertise.

- Enhance discovery and usage.



Doralyn Rossmann and Jason A. Clark

2022

Doralyn Rossmann and Jason A. Clark 

2022

Semantic Web Optimization and Wikidata - Tools and Getting Started

● Bing Webmaster Tools
○ https://www.bing.com/webmasters/about

● Google Search Console
○ https://search.google.com/search-console

● Google Analytics
○ https://analytics.google.com/

● Creating Annotations in Google Analytics
○ https://www.lovesdata.com/blog/google-analytics-annotations

● Structured Data Markup Validator
○ https://validator.schema.org/

● Twitter Analytics
○ https://analytics.twitter.com

● Wikidata, Wikipedia
○ https://www.wikidata.org, https://www.wikipedia.org/

https://www.bing.com/webmasters/about
https://search.google.com/search-console
https://analytics.google.com/
https://www.lovesdata.com/blog/google-analytics-annotations
https://validator.schema.org/
https://analytics.twitter.com
https://www.wikidata.org
https://www.wikipedia.org/
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References and Follow-up Resources

What is a Knowledge Graph
https://www.ibm.com/cloud/learn/knowledge-graph

Linked Biosciences 
https://github.com/jasonclark/linked-people-bioscience

Connecting Researchers with Bioscience
https://medium.com/read-write-participate/linked-bioscience-90fe4dbb3798

General Structured Data Guidelines
https://developers.google.com/search/docs/advanced/structured-data/sd-policies

Knowledge Graph Structured Data
https://github.com/msulibrary/knowledge-graph-structured-data

Utility Tool to Generate Abouts and Mentions
https://inlinks.net/#surl

https://www.ibm.com/cloud/learn/knowledge-graph
https://github.com/jasonclark/linked-people-bioscience
https://medium.com/read-write-participate/linked-bioscience-90fe4dbb3798
https://developers.google.com/search/docs/advanced/structured-data/sd-policies
https://github.com/msulibrary/knowledge-graph-structured-data
https://inlinks.net/
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**Thank you**


