
First steps in
Identifying Academic Migration using 
Memento and Quasi-Canonicalization

Mat Kelly, Deanna Zarrillo, Christopher Jackson, and Erjia Yan
Drexel University

College of Computing & Informatics (CCI)
Philadelphia, PA

mkelly@drexel.edu
@machawk1

Web Archiving and Digital Libraries Workshop 2022
at the ACM/IEEE Joint Conference on Digital Libraries 2022

June 24, 2022
Research support by
NSF Science of Science: Discovery, Communication, and Impact (SoS:DCI)
Award # 2122525



@machawk1First steps in Identifying Academic Migration using Memento and Quasi-Canonicalization
Web Archiving and Digital Libraries (WADL) Workshop 2022

The Problem: HBCU faculty more prone to mobility

● Historically Black Colleges and Universities (HBCUs) are the only institutions in the United 
States that were created for the express purpose of educating Black citizens. (Gasman, 
2013)

● Brown v. Board of Education, HBCUs competing with non-HBCUs to attract and retain 
outstanding faculty, often losing the battle (Seymore, 2005)

● Brain drain: substantial exit of faculty who hold any expertise, considered valuable 
institutional assets (Rosenblatt & Sheaffer, 2001)

● Social mobility and civil rights movements in the past few decades have accelerated 
academic mobility (Sugimoto, 2017)

Thus, the need to investigate academic mobility
of faculty at HBCUs is ever-increasing. 
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The Ultimate Goal: Identify Brain Drain

● Examine two forms of effects of academic mobility
○ Institution Level: measured in terms of the institutional human capital change at HBCUs

■ brain drains or gains
○ Individual Level: where the impact of academic moves on professors’ research activities is 

assessed

● Collect faculty affiliation data from 35 HBCUs with master’s- or doctoral-level 
programs

● Conduct surveys to reveal
○ Factors that attract and retain faculty at HBCUs
○ Factors that made faculty leave HBCUs

● Follow up with two dozen in-depth interviews with HBCU faculty.
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Project Methodology

1. Collect faculty affiliation data from Internet Archive*
2. Identify mobile and non-mobile professors who joined and left HBCUs
3. Query professors’ publications and citations in a local XML version of the Web of 

Science database
4. Collect institution-level profiles from CCIHE (Carnegie Classification)
5. Gather survey data
6. Transcribe interview data

Building off the integrated data, we will employ historical comparisons, bibliometrics, and 
regression modeling for a clear and robust examination of academic mobility, institutional 
stratification, and the role of organizational factors in shaping academic mobility.

Results will help to better understanding HBCU faculty retention and mobility.
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* originally proposed, using multiple archive via aggregation instead
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Our Approach, Step 0: Get TimeMaps

● Start with 35 HBCU URI-Rs →
● Fetching TimeMaps 
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Alam & Nelson, “MemGator - A Portable Concurrent Memento Aggregator: Cross-Platform CLI and Server 
Binaries in Go”, Presented at WADL 2016.

● Default set of archives queried
● Run from localhost
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Our Approach, Step 1: Identify Dept URI-Rs

● Start with 35 HBCU URI-Rs →
● Fetching TimeMaps
● Manually collect URI-Rs of depts on 

live web
● Get TimeMaps for departments
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Our Approach, Step 2: Discover Old Depts’ URI-Rs

● Start with 35 HBCU URI-Rs →
● Fetching TimeMaps
● Manually collect URI-Rs of depts on

live web
● Get TimeMaps for departments
● Consult older URI-Ms of homepages

○ DISCOVER historical locations (URI-Rs) of depts
○ Ultimately use this as the basis for finding faculty’s name and associations
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Quasi-Canonicalization

● Can we associate the prior URI-Rs of a dept together to get an accurate 
picture of the dept over time?

● What about departmental splitting, merging, creation, and disbandment?
● Typically, URI variations (example.com:80, www.example.com) are basis of 

association
○ Here: different URI-Rs represent the same dept. over time
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Canonicalization Caveats

● HTTP/HTTPS transition
● Archived HTTP 3XXs
● Other patterns previously identified*

● This investigation: suitability of multiple URI-Rs association 
(“quasi-canonicalization”) upon discovery of departmental movement.

9

* Mat Kelly, Lulwah M. Alkwai, Sawood Alam, Michael L. Nelson, Michele C. Weigle, and Herbert Van de Sompel, “Impact of URI Canonicalization on 
Memento Count,” Presented at the Web Archiving and Digital Libraries Workshop (WADL 2017). Toronto, Canada, June 2017. arXiv:1703.03302

https://arxiv.org/abs/1703.03302
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Premise & Hypotheses

● Identifying past departmental URI-R can act as basis for identifying faculty
○ (TBD)

● Anticipated faculty movement
○ Inter-university
○ Inter-department (at same university)
○ Leave academia
○ Other patterns to-be-explored
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Memento-Compatible TimeMaps?

● Per-department TimeMap rather than (in addition to) per URI-R
● Maybe moot, as end-goal is to not serve these mementos
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Memento-Compatible Navigation?

● Resolving URI-R to a past datetime beyond what is available
○ Perhaps URI-R1 resided at URI-R2

● The key might be in the “key”
○ URI-R as primary parameter could produce TimeMap containing URI-Ms that do not 

conventionally canonialize, e.g., www.examples.com:80 → org,example)/
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Ethics of Investigating this Public Data

● Balancing transparency (as required by NSF) and responsible data 
dissemination

○ What if faculty don’t want to be identified? Public then ⇏ Free to use now
○ What sort of anonymization will be sufficient for findings dissemination?
○ Many other outstanding questions!

● Another study! But look to recent work by:
○ Tiidenberg 2018, Maemura 2018, Cilliers & Viljoen 2021, among others
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Initial Progress from Project Phase 1 of 6

Learn more at the project web site:

https://HBCUmobility.github.io
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