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Abstract

This RiP paper describes the current state and planned research for a project that examines academic mobility in
Historically Black Colleges and Universities (HBCUs). The project has designed protocols for collecting faculty
affiliation data using Internet Archive. The project will use the data to identify faculty who changed affiliations
(mobile) and those who did not (non-mobile) joining or leaving HBCUSs, query professors’ publication, citation in
alocal Web of Science database, and gain in-depth understanding of HBCU faculty retention and mobility through
surveys and focused interviews. The integrated data will allow for clear and robust examination of academic
mobility, institutional stratification, and the role of organizational factors in shaping academic mobility.

Introduction

Before the passage of the Civil Rights Act in 1964, HBCUs were the only institutions in the
U.S. that were created for the purpose of educating Black citizens (Gasman, 2013). While some
research has shown that some high-profile Black scholars and coaches are choosing to work at
HBCUs (Broady et al., 2021), research has generally shown that HBCUs are on the losing side
of attracting the most talented Black students and faculty (Seymore, 2005) and suffering a
concomitant “brain drain.” For the past few decades social mobility and civil rights movements
have accelerated academic mobility (Sugimoto et al., 2017; Van Noorden, 2012); however,
there is scarce research on academic mobility for HBCUSs. In this research-in-progress paper,
we present the current state and planned research of our work on identifying academic mobility
of Historically Black Colleges and Universities (HBCUSs).

Mobility is driven by a variety of reasons that can be academic, job-related, family-related, or
personal (Auriol, 2010). Mobile researchers who changed affiliations during their scientific
career tend to have slightly higher publication and citation rates than other researchers (Aksnes,
Rearstad, Piro, & Sivertsen, 2013). In HBCUS, brain drain has been a subject of constant debate
and worry because many Black professors and students transition from HBCUs to non-HBCUs,
but few non-Black professors and students transition to Black colleges (Allen, 1991). Brain
drain in this context began as desegregation allowing Black students and faculty to enter non-
HBCUs where academic quality was perceived as higher (Morris, 1972). and predominantly
White Institutions were able to provide better resources to attract Black faculty due to the
chronic underfunding of Black colleges (Broady et al., 2021). Academic Mobility of Black
HBCU faculty has been exacerbated by the fact that elite universities in the U.S. have been
keen to hire highly qualified Black faculty members to increase faculty diversity (Barrett &
Smith, 2008). A 2010 U.S. Commission on Civil Rights report affirms that as resistance to



Black attendance at non-HBCUs has faded and the need for segregated schooling has declined,
it is reasonable to expect a brain drain from HBCUs (Rights, 2010). However, empirical studies
of this problem have rarely been conducted since the 1990s.

To fill this gap, this project intends to take advantage of modern information technologies
including the Internet Archive’s Wayback Machine, Carnegie Classification of Institutions of
Higher Education (CCIHE), and Web of Science to collect a large, heterogenous, longitudinal
data set. This project includes 10 major steps. These steps are (Figure 1): (1) select the target
HBCUs for this project using CCIHE; (2) identify web links for each college or department at
the selected HBCUs in Internet Archive and check the Archive’s coverage and reliability; (3)
build a local publication and citation database using XML Web of Science data; (4) collect
professors’ affiliation data using Internet Archive for each year between 2006 and 2020 and
supplement the data using LinkedIn, ORCID, personal websites, and CVs; (5) use the yearly
affiliation data to group professors into four categories based on their mobility and types of
institutions; (6) calculate pre- and post-move publication and citation trends and identify
changes in human capital at HBCUs; (7) model the effect of academic moves on professors’
research activities in relation to several variables using logistic regressions; (8) gain an in-depth
understanding of the effect of mobility and factors associated with move decisions through
surveys and interviews; (9) design a visual dashboard to publish and communicate research data
and outputs; and (10) broadly share and communicate project results.
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Figure 1. Flow chart showing key design steps

Current state of the project

HBCU selection

There are currently 101 HBCUs according to the National Center for Education Statistics.
Based on CCIHE, of these 101 HBCUs, 11 are doctoral-level institutions, 24 are master’s-
level institutions, and 66 are associate’s-level or four-year institutions. Because the goal of
this project is to measure the impact of academic moves on research activities, an institution
must have at least moderate research intensity to be included. For this reason, we selected the



35 master’s or doctoral degree granting HBCUs with potentially higher levels of research
intensity.

Using Memento to collect university home URIs’

We began the data collection process by manually gathering the current URI of each HBCU
homepage and its respective department-level pages into a spreadsheet. This data serves as input
into a Python script that utilizes the MemGator (Alam & Nelson, 2016) aggregator to create
and retain a Memento (Van de Sompel et al., 2013) TimeMap for each URI that passes through
the program. The semantic and temporal context of these URI associations is represented in the
TimeMap as relative relation attributes. For each HBCU homepage, we were able to collect a
complete time range of historical URIs, which supported the later web scraping phase of data
collection. Across 35 homepages, we collected a total of 182,980 mementos with a mean of
5,228 mementos per original URI and a median of 5,322. However, while collecting and
identifying the temporal extent of coverage, we found some department-level TimeMaps did
not contain a complete set of captures from our time range. Accordingly, to ensure data quality,
we used the TimeMaps generated for each HBCU homepage to manually collect these archival
department-level URIs (URI-Ms).

Collecting faculty affiliation data

Once university URIs were obtained and stored, we used the following procedures to collect
professor data. As of December 2022, the team has collected about 50% of the professor
affiliation data (from 2021 to 2012 backwards) for the 11 doctoral-level HBCUs.

1. Go to the university URI data sheet, choose a capture made in the fall term
(between September and December) of 2021.

2. Locate the web page that contains the list of schools and colleges, typically called
“Academics” or “Schools and Colleges™ links.

3. From the list of colleges or schools, select each college or school iteratively and
document the faculty information until professors’ information from all colleges
and schools of that university have been collected.

4. From the school/college page, locate the faculty page or directory from the college
level links. If the faculty page is embedded within each department of that college,
then go to each department and collect the faculty data.

Input the faculty data in the format shown in Figure 2.

6. Once the numbers are tallied and input in the table, move to the university’s
homepage’s capture in the previous year and repeat steps 1-6. Finish collecting
this university until the year 2005’s data is collected and documented.

()]

' A detailed technical description of the process can be found at: Zarrillo, D., Kelly, M., Jackson, C., Yan, E.
(2022). Collecting Diachronic Affiliation Data for Faculty at HBCUs Using Memento. 85th Annual Meeting of
the Association for Information Science & Technology, Oct. 29-Nov. 1, 2022, Pittsburgh, PA.
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Figure 2. Sample data collection worksheet

While Internet Archive’s coverage is generally consistent for the selected universities based on
our sampled URLs in the pilot analysis, there may be cases where URL captures are
unavailable. We have designed the following strategies to address this issue. First, considering
that academic moves are a low-volatility event, if the gap between two captures is more than
one year but less than two years, we assume no change of affiliation was made between the two
captures. For instance, if one capture is in October 2009 and the next is in September 2011, we
assume the departmental affiliation in Fall 2010 is the same as the affiliation in October 2009.
Second, if the gap between two captures is more than two years, we will check the affiliation
of each professor on the webpage through secondary sources including LinkedIn, ORCID,
personal websites, and CVs and use the collected information to fill the gaps. The combination
of these three methods should fill most of the gaps left by Internet Archive. However, after
applying these methods, we will flag the record of any professor whose employment history
has remaining gaps of more than two years and exclude these records from the analysis.

Extracting publication and citation data

The XML-format of Web of Science data has been processed and stored in the form of a
MySQL database. We queried each HBCU in the database: the average number of publications
for doctoral-level institutions since 1980 is 5,150; and 1,250 is the corresponding figure for
master’s-level institutions. Considering the relatively small faculty size of HBCUs, these
numbers should provide enough data points for analysis.

Planned research

Grouping professors by mobility and institution type

After collecting professor affiliation data for the 35 HBCUs, we will compare the yearly
affiliation change at the institution level and identify incoming and outgoing professors. For
incoming professors, we need to know previous affiliations; for outgoing professors, we need
to know affiliations post-move. We will use Web of Science to collect such data. To identify
incoming professors’ previous affiliation and outgoing professors’ next affiliation, we will
search professors’ names in “Author Search” in Web of Science. The search results are
disambiguated researcher profiles with their affiliations and publication venues. The results also
show past and current organization affiliations, including duration of affiliation, based on
publication data. Affiliation information will be recorded to identify types of academic moves.



Despite Web of Science’s efforts in disambiguating authors names, mismatches do occur, and
we have designed rules to minimize errors: namely, using (1) research areas, (2) publication
venues, and (3) publication history to disambiguate authors so that the target author’s
publications should fall within the same research areas, the same set of venues, and the same
time span. For outgoing professors, if no new affiliation can be identified post-move, we will
record the move as a dropout.

After the affiliation and duration data is collected and disambiguated, we will cross-reference
institutions with CCIHE to obtain institution-level data, including HBCU status. The integrated
data will be used to identify four categories of professors: (1) non-mobile professors (staying
within one HBCU since 2006); (2) mobile professors within HBCUs; (3) mobile professors
from non-HBCU to HBCU; and (4) mobile professors from HBCU to non-HBCU. Each data
point is at the per-move level, which means a professor with an employment history of “HBCU
to non-HBCU to HBCU” will be counted as two data points: HBCU to non-HBCU and non-
HBCU to HBCU.

Historical comparisons

Historical comparison is an effective approach to examining the longitudinal differences of
productivity and impact of different mobility groups. To understand true differences in the
productivity and impact of professors in the four categories of mobility, we need to recreate the
entire longitudinal trajectory. This project makes this possible as it collects complete
publication and mobility data for professors in the selected HBCUs. To obtain professors’
yearly publication and citation data, we will need to run batch queries in our local XML Web
of Science database. We will use a combination of author names, institution names, and
affiliation duration from Section 3.2 to query (e.g., “last name, first name initial”+Univ
X+Year:200X-201X). If we identify noticeable noise in the query results, we will add to the
query combination a discipline qualifier to flag any publications that are not in the author’s
home domain, and we will manually screen those flagged publications for enhanced accuracy.

We will employ an approach of a previous work that used historical comparison and collect six
types of characteristics for each professor: total productivity, career length, annual productivity,
total impact, academic age, and dropout (Huang, Gates, Sinatra, & Barabasi, 2020). To properly
compare the longitudinal differences of productivity and impact of professors in different
mobility groups, we will use coarsened exact matching (CEM) (lacus, King, & Porro, 2012) to
balance the covariations of the abovementioned six factors for the four mobility groups.

Because of financial constraints, most HBCU faculty have tended to have a higher teaching
load than those at non-HBCUs (Gasman, 2013). Heavy teaching loads may consume much
research time for faculty and hinder research productivity. Our pilot study showed that between
R2 (Doctoral Universities — High research activity) and master-level institutions, R2 institutions
on average published more papers indexed in Web of Science (Currently, no HBCU holds R1
status). If professor-level publication data is insufficient for meaningful analysis, we will select
only professors from the 11 R2 institutions or professors with sufficient publications or citations
for individual-level analysis.

Contextualizing findings through surveys and interviews

To understand factors that help attract and retain faculty at HBCU s and factors that made faculty
leave HBCUs, we need to resort to additional research instruments. The project will design and
conduct one set of surveys and interviews. The two tasks, integral to this project, will be closely



connected with the previous steps. When we collect mobility data from the Internet Archive,
we will collect professors’ email addresses that can be used to distribute questionnaires. The
survey will ask if respondents have changed their primary affiliations in the past 20 years. Based
on the answer to this question, two branches of questions will be prepared: one for mobile
professors and the other for non-mobile professors. For mobile professors, the survey will ask
reasons to move and levels of institutional support pre- and post-move, including teaching load
and compensation. For non-mobile professors, the survey will ask reasons to stay at current
HBCUs. We will also collect demographic information including race and ethnicity. The
collected information will be used as factors in modeling the effect of academic moves on
professors’ productivity and impact. Possible reasons and types of support will be listed, and a
5-point Likert scale will accompany the items on the list. At the end of the questionnaire, we
will query respondents’ interest in participating in a follow-up interview. From those interested,
we will sample 24 interviewees, 12 at master’s-level institutions (6 pre-tenure and 6 tenured)
and 12 at doctoral-level institutions (6 pre-tenure and 6 tenured). These in-depth interviews
(45-60 mins) will be semi-structured. Each interview will inquire about (1) the role of academic
moves in the interviewee’s research activities, (2) differences in institutional support of research
and scholarly activities, and (3) observations of institutional human capital changes at HBCUs
and non-HBCUs.

Conclusion

This project will examine the effect of academic mobility on the productivity, impact, and
career paths of professors employed at HBCUs. The emphasis on mobility of HBCU professors
is distinct from previous research that largely focused on mobility at majority universities.
Results from this large-scale, longitudinal analysis will provide important evidence regarding
the career paths of professors at HBCUs, including those moving to HBCUs and those moving
away from HBCUs. This project will conduct surveys and interviews to identify and understand
factors associated with mobility and retention decisions for HBCU faculty and deliver
meaningful interpretations. This project will provide data-backed evidence to support a diverse,
inclusive, and equitable scientific workforce.

To ensure the sustainability of this project, we will make our data materials, statistical codes,
tools, and research outputs available on our project website, as well as in open access platforms
(Figshare and GitHub). The results of this project will provide insights for HBCU
administrators. Outputs of this project should help facilitate a transparent dialogue around the
challenges faced by minority-serving institutions and underrepresented faculty.
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