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Opening Books and the 
National Corpus of Graduate Research

https://www.imls.gov/grants/awarded/lg-37-19-0078-19

Investigating innovative ways machine learning and natural language 
processing can be applied to the national corpus of electronic theses 
and dissertations in order to extract knowledge, bibliographic and 
scientific data, and facilitate its identification, discovery, and reuse.

IMLS National Leadership Grants for Libraries

Research Areas:

1.  Document analysis, information extraction
2.  Adding value through automatic classification and summarization
3.  User services – building better digital libraries

https://www.imls.gov/grants/awarded/lg-37-19-0078-19


ETD Research Team at Virginia Tech and Old Dominion University

And several students past and present:

Richard D. Pates, Jr., Adheesh Sunil Juvekar, Eman Abdelrahman, 
Fatimah Alotaibi,  Himarsha Jayanetti, Palakh Mignonne Jude, 
Sampanna Kahu, John Aromando



Last year at CNI Fall 2019

3.3.1 Bringing Computational Access to Book-length Documents 
Via an ETD Pilot

Thanks to CNI, my talk led to an introduction 
and conversation with the chief strategy officer 
at ProQuest, which led to a collaboration and 
the opportunity for our team to pilot the new 
ProQuest TDM Studio.
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Disclaimer

Any opinions, findings, and conclusions or 
recommendations expressed in this material are
those of the author(s) and do not necessarily 
reflect the views of any organization.



TDM Studio and the Research Workflow

Select Content 
PQ Content , OA Content , Patents, 

User Uploaded Content 

Manage Results & Export Findings
Sample export options 

(Graph, Table, Feature Set)

PQ Methods User-
Generated 
MethodsPerform 

Analysis

TDM Studio streamlines the process—making research more efficient & productive



• Web interface for selecting data
• Access to material from your library’s subscriptions
• Content rights cleared for TDM
• Build datasets up to 2,000,000 documents







TDM Studio Workbench – Jupyter notebooks for R and Python



Research Question

What can we learn through text and 
data mining of the ETD corpus about 
how graduate research topics have 
evolved, how different topics and 
disciplines overlap, and how has 
interdisciplinarity evolved in graduate 
research? 



Data and Feature Set
• Roughly 1.3 million ETDs from 2000-2018 

• Full-text XML files with metadata
• Only about 600,000 with department 

metadata

• Extract features
• Title

• Abstract
• Department

• Year of publication

• Organize them in batches by years and 
majors (departments)

• Intuition: top terms in title and abstract will 
indicate research topic

Distribution of top 20 depts



Data Sources – Top 20 Institutions



Distribution of 
Data Sources



Methodology

• Determine research focus using TF-IDF (term frequency–inverse document frequency) 

to calculate the most important two- and three-word phrases in the corpus.

• Initially this looked promising, but the method yielded too many irrelevant phrases.

Top phrases from computer science and biology Common irrelevant phrases



Methodology

• Wikifier [1] is a named entity recognition tool to disambiguate terms using Wikipedia. 

[1] Lev Ratinov and Dan Roth and Doug Downey and Mike Anderson, Local 
and Global Algorithms for Disambiguation to Wikipedia ACL (2011)

http://cogcomp.seas.upenn.edu/papers/RRDA11.pdf


Methodology

For every document in each department batch, use Wikifier to identify terms from Wikipedia—these terms will 
represent research topics for that department or major.Topic Identification

Calculate the document frequency of each term for a time interval 
[2001-2005, 2006-2009, 2010-2013, 2014-2018].

Calculate Document 
Frequency

Plot the terms with highest document frequency for a department and time interval.Plot Results

Compare plots of other time intervals for the same department to see the evolution of research topics within that 
department or major.Compare Plots

Repeat these steps for other departments.Repeat

See how research topics are shared across departments and how this interdisciplinarity evolves over time.Plot Multiple 
Departments



Results

The following graphs show the top terms 
from different disciplines, mainly 
computer science and biology, for 
different years. We also show the 
intersection of terms from both disciplines.



Computer Science 2001-2005



Computer Science 2006-2009



Computer Science 2010-2013



Computer Science 2014-2018



Biology 2001-2005



Biology 2006-2009



Biology 2010-2013



Biology 2014-2018



CS and Biology 2006-2009



CS and Biology 2010-2013



CS and Biology 2014-2018



Economics and Mathematics 2010-2013



Economics and Mathematics 2014-2018



Discussion
Back to our research question:

What can we learn through text and data mining of the ETD corpus 
about how graduate research topics have evolved, how different 
topics and disciplines overlap, and how has interdisciplinarity evolved 
in graduate research? 

We’ve shown that it is possible to determine the research focus of 
ETDs using the Illinois Wikifier method for concept disambiguation.

Graphing the document frequency of these research topics allows 
us to visualize the relative importance of these topics within and 
across academic disciplines and their evolution over time.  



QUESTIONS?

Support was made in part by the Institute of 
Museum and Library Services for grant 
LG-37-19-0078-198.

This project was supported in part by 
ProQuest, which provided access to TDM 
Studio. The university subscribes to the 
dataset, ProQuest Dissertations & Theses 
(PQDT).

Thank you!

https://opening-etds.github.io
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For more information about ProQuest’s TDM Studio or 
ProQuest Dissertations & Theses Global contact: 
John.Dillon@proquest.com or Austin.Mclean@proquest.com

How can I trial TDM Studio? 
Email:  TDMStudio@proquest.com

How can I subscribe to PQDT Global?
Inquire at: 
https://about.proquest.com/contact/contact-
sales/

Where can I learn more about PQDT Global?
Visit: dissertations.com

Where can I learn more about TDM Studio?
Visit: https://about.proquest.com/products-
services/TDM-Studio.html

mailto:John.Dillon@proquest.com
mailto:Austin.mclean@proquest.com
https://about.proquest.com/contact/contact-sales/
dissertations.com
https://about.proquest.com/products-services/TDM-Studio.html

