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Dramatically Growing a Graduate Program: A Seed Investment 
 
Introduction 
Enhancing the research enterprise of an institutional entity, in this case an Engineering School 
with nine different programs, will have great impact on the graduate and undergraduate 
education within that School, as well as its broader visibility and reputation.  The following 
research mechanistic cycle typically applies to most scientific and technical fields: faculty 
external funding leads to hiring PhD students, who in turn, generate knowledge and scholarship, 
which in turn, improves the visibility and reputation of the School, thus resulting in more funded 
proposals; and the cycle continues.  To grow the research enterprise, a School can inflate some 
part of this process to feed the cycle.  One logical insert point for investment is to increase the 
size of the graduate student body and thus a primary contributing factor to the overall research 
produced. 
 
Increasing the number of outstanding PhD students is therefore a seed investment.  PhD students 
are critical to the research enterprise, and increasing their numbers has a positive effect on 
research outcomes with proper mentorship and training.  Likewise, the caliber of PhD student an 
institution is able to attract is an important factor in a potential faculty member’s decision to join.  
Additionally, PhD students play a vital role in mentorship of undergraduate students, serving as 
teaching assistants in courses and as mentors in the laboratory.  Graduate students can be 
particularly influential role models for undergraduates considering research careers.  Finally, 
graduate students that go on to successful careers in a variety of sectors plays a crucial part in 
expanding the reputation of the School.  Their success is a direct reflection of the laboratories 
and faculty that mentored them. 
 
Just as important as the number of graduate students is the diversity of the student body. The 
National Science Foundation (NSF), other members of the National Academies, and the US 
Congress have all spoken to the critical need to cultivate an engineering workforce that 
represents our entire national population [1-4]  By investing in building a robust community of 
engineers, a school can reap the educational benefits that result from a diverse student body in 
higher education, where student interactions with those who are different contribute to 
intellectual self-confidence, engagement, complex thinking, motivation to understand the 
perspectives of others, citizenship, and motivation to achieve [5-11]  These benefits have been 
shown to translate into the workplace, where diverse teams have been proven to be better able to 
tackle today’s complex societal challenges [12-18]. 
 
To this end, the School sought to dramatically grow the PhD student body using proven best 
practices in reputation-building, recruitment, and admissions, and the expertise of a variety of 
School stakeholders, including those from the Graduate Office, Communications, Marketing, 
Admissions, and Recruitment.  A strategic, coordinated, and comprehensive marketing and 
admissions program was developed, with an overall strategy focused on three primary pillars: A) 
educating prospective students about the School’s world-class research and commitment to 
diversity and engagement, B) a holistic admission review process, and C) reducing student costs 
as a burden for both the student and the faculty (Figure 1).  This multi-pronged approach yielded 
significant increases in the size and diversity of the PhD student body, without sacrificing 
quality. 



Figure 1: Comprehensive Marketing & Recruitment Strategy  

  
 
A. Marketing and Communications 
The marketing and communications prong of the overall strategy was developed through a 
partnership between the School’s Communications and Graduate offices, with the overarching 
goal of reputation-building and increased admissions yield.  A proactive recruitment strategy that 
is deliberate and moving beyond word-of-mouth is critical.  Several different strategic tools were 
utilized, including enhanced marketing materials, digital marketing, targeted conference 
recruitment, and on-campus events, all based on marketing and recruitment best practices in 
higher education [19].  
 
Enhanced marketing materials 
A comprehensive overview of marketing materials by the offices of Communications and 
Graduate Programs was conducted to identify past successful and unsuccessful campaigns and 
themes.  Materials were developed around three primary areas of reputation-building: 1) the 
School’s world-class research enterprise, 2) the holistic graduate education curriculum, which 
includes technical, professional, and career development opportunities, and 3) the School’s 
culture of diversity and engagement.  For example, many forms of advertisements were created 
reflecting the School’s resources and support for underrepresented graduate students, an integral 
component of our overall goal of increasing diversity.  Other marketing approaches focused on 
top questions potential graduate students want answers to, such as how much graduate school 
will cost.  One flyer, labeled “Get Your PhD For Free,” laid out funding options for PhD students 
and ways to obtain them.  We were surprised to learn how many undergraduate students were not 
aware of the funding that comes with getting a PhD in an engineering discipline, and this flyer 
generated great interest.  All newly developed materials were utilized in each component of the 
overall strategy, and in other forms of advertisement commonly utilized across higher education 
(such as ASEE First Bell). 
 
 
 



Digital Marketing  
As marketing of services through digital technologies continues to show success in accelerating 
product value to consumers (i.e. the value of a particular educational program to prospective 
students), we enlisted the help of a world-renowned marketing firm with global reach to design 
two digital marketing campaigns that aid in the overall recruitment plan [20-22].  Two categories 
of digital market campaigns were developed and implemented: a) one focused on reputation-
building targeted to undergraduates at top engineering schools, historically black colleges and 
universities (HBCUs) and other minority-serving institutions (MSIs), and specific international 
regions; and b) increasing yield after admission offers were made.  Both campaigns rely on the 
creation of engaging ads in multiple formats, and targeting these ads to specific areas, 
institutions, or individuals.  Ads appear in internet browsers, and when clicked, users are taken to 
a specially developed landing page that includes more information and a prompt to apply.  The 
ads appear in the browsers of the broader audiences mentioned above, but also to individuals 
who the School has cultivated as prospective students through conferences or on-campus visits.  
Both campaigns also employ retargeting, whereby once an individual has interacted with our ads, 
they are specifically targeted for future advertisements.  In the yield campaign, all applicants 
receiving an offer of admission are sent a congratulatory email containing an embedded pixel-
based retargeting code, which inserts a cookie in the individual’s browser.  As today’s potential 
student relies in most part on online interactions, digital marketing ads are an effective means of 
getting the School’s information in front of them in a meaningful way. 
 
Focused Conference Recruitment  
Participation in diversity-focused STEM recruitment fairs have been shown to be effective in 
recruiting high-quality applicants with prior research experience, and to increase the diversity of 
the applicant pool [23]. A rigorous conference recruitment schedule was developed with the 
specific focus of increasing the quantity, quality, and diversity of the graduate student body.  The 
schedule targeted primarily diversity conferences that draw large attendance from multiple 
engineering disciplines, including the National GEM Consortium, the Society of Women 
Engineers, the National Society of Black Engineers, the Society of Hispanic Professional 
Engineers, the Annual Southeastern Association of Educational Opportunity Program Personnel 
McNair/Student Support Services Scholars Research Conference, and the Black Engineer of the 
Year Award conference.  Additionally, the annual Tau Beta Pi honor society meeting was added.  
The aim was to build a presence within each organization and society that included not only 
booth sponsorship, but also larger sponsorship and engagement opportunities, such as 
ceremonies and poster competitions.  It was paramount that current graduate students from the 
School attended each conference and spent time recruiting prospective applicants.  We found 
these students to be the most effective at communicating the culture of the School in a way 
prospects could relate to.  Additionally, faculty were actively sought out for each conference, as 
they are the ones prospective students most want speak with. 
 
As a School, the focus was on these larger multi-disciplinary conferences, but additional work 
within individual programs to recruit at more focused, discipline-specific minority conferences, 
such as the Annual Biomedical Research Conference for Minority Students and the Grace 
Hopper Celebration, was carried out.  The offices of Communications and Graduate Programs 
worked with individual programs to design a marketing and recruitment approach tailored to 



each conference, typically sharing marketing materials and offering one staff member to co-
attend.   
 
Obtaining prospect information is only the first small step in the recruitment strategy.  It is 
fundamental to follow-up with potential applicants in a dynamic and engaging way.  At each 
conference, all prospective students were asked to fill out a digital form that uploaded their 
information directly into the central application system of the School.  This system allows for on-
going communications with the prospect and tracking whether or not they have started an 
application to the School.  Through this system, high-touch communications were regularly sent 
to each prospect that included information on the culture of the School, available fellowships, 
and deadline reminders, as well as the ability to upload documents into the central system.  
Additionally, conference- and year-specific application fee waivers were sent through this 
system, and their utilization could also be tracked.   
 
As PhD prospects are most interested in making connections with faculty, follow-up 
communications included the opportunity to identify faculty of interest.  The School forwards 
this information to individual programs, where student information and any uploaded documents 
are shared with identified faculty.  Faculty are strongly encouraged to then interact with the 
potential applicant.   The School also utilized its Board of Trustees members, many highly 
accomplished and engaged alumni of the School, to reach out to the top applicants via phone 
call.   Feedback from applicants contacted in this way indicates these recipients were quite 
impressed and honored to receive the call.  For the 2019/2020 admissions cycle, 20 of the 60 
applicants called by a Trustee matriculated into the School, and one deferred matriculation for 
one year.  We believe this high-touch approach from the School and faculty is indeed quite 
powerful. 
 
It should be noted that the School cultivates prospective applicants in other ways as well, 
including participation in the National Gem Consortium database and the hosting of two REU 
programs. 
 
On-Campus Exposure  
Though a rigorous and meaningful conference recruitment calendar is important in reputation-
building and prospect cultivation, focusing solely on fairs may limit the School’s ability to make 
connections with the educators of undergraduate minority students.  On-campus recruitment 
events that introduce prospective students to faculty and current graduate students, demonstrate 
all the resources available at the School, and highlight the beauty and culture of the region, are 
an important aspect of the overall strategy [23].  
 
An on-campus recruitment weekend is held each admissions cycle, where prospective domestic 
applicants are invited to explore the School, the University, and the region.  The agenda for this 
weekend includes a welcome breakfast in an iconic building on campus, one-on-one faculty 
interviews, lab tours, campus tours, and tours of various regional highlights (such as local winery 
or historical site).  Additionally, prospective students can spend time with current graduate 
students in a relaxed environment, away from staff and faculty.  We find that this allows recruits 
to ask questions they would not feel comfortable asking faculty or staff, and permits them to dig 
deeper into the School culture.  Finally, a Diversity Social was held during the 2019/2020 



admissions cycle, where all invited recruits, current graduate students, and faculty are invited to 
a reception focused on the value of diversity and inclusion in the School.  Representatives from 
offices and organizations across the campus who provide resources to underrepresented students 
are also invited to chat with the prospective students. 
 
In addition to the on-campus recruitment weekends, the School has also hosted an on-campus 
event, where third and fourth year undergraduate students at HBCUs and MSIs in the region are 
invited to learn about graduate school and the School itself.  The agenda for this one-day event 
included a welcome breakfast, a session on the value of graduate school, the graduate admissions 
process, and funding, a resource fair with student organizations and student service, a discussion 
with a panel of current graduate students, coffee and conversation with faculty, lab tours, and a 
closing reception.  To further build upon potential relationships with these participating 
institutions, a luncheon was offered whereby institutional administrators and School leadership 
held a conversation around student needs and possible opportunities for collaboration.  Again, 
attendees were asked to enter their information into the central application system for tracking 
and follow-up communications, and each attendee received an application fee waiver. 
 
Finally, in order to recruit the School’s own outstanding undergraduate students, a special 
graduate school info session was held for its third- and fourth-year undergraduates, discussing 
graduate school in general, as well as the benefits of obtaining a graduate degree from the School 
itself.  Additionally, the School’s graduate school mentorship program matches interested third 
year undergraduates with current graduate student mentors.  All School undergraduates are also 
offered an application fee waiver, whether they participate or not.  
 
By developing an overall marketing and recruitment strategy that targets key populations and 
demographics in a proactive and engaging way, and by implementing a follow-up process that 
allows for quantitative tracking and high-touch, meaningful interactions, the School can both 
gauge its approach in real time during the admissions cycle, and work toward meeting its goals 
of increasing the quantity, quality, and diversity of the PhD student body. 
 
B. Holistic Admissions Process 
While the communications and marketing prong was focused on increasing the number and 
diversity of PhD applications, as well as overall yield, the holistic admissions prong was focused 
on ensuring that the overall admissions process is effective at admitting students who are likely 
to succeed and thrive in our PhD programs.  The overarching goal is an admissions process that 
is holistic, built on evidence-based best practices, and with as little bias as possible.   
 
A multitude of reasons have been raised to account for the higher education achievement gap 
that persists for individuals from groups historically underrepresented in STEM fields, such as 
females and ethnic minority groups (specifically African Americans, Hispanics, Native 
Americans, and Pacific Islanders), including the reliance on traditional quantitative academic 
metrics, like GRE scores and GPA, used by graduate admissions committees [24-26].  GRE 
scores have been proven to be a poor indicator of graduate school success time and time again 
[27-34]. Additionally, research shows that many factors affect GPA beside academic potential, 
including race, gender, first generation status, high school size, and family income [28,35]. 
Evidence-based best practices have identified other more holistic factors as better indicators of 



graduate school success.  Measures of self-efficacy, perseverance, motivation, and belonging 
have all been linked to completion of degree and achievement, as well as passion for research 
and prior research experience [23,35-40].  
 
These data and others were used to directly inform the development and implementation of an 
entirely holistic approach to graduate admissions, one that aims to level the playing field for 
applicants from all backgrounds and experiences.  After gaining a thorough understanding of 
best practices in graduate admissions, and recognizing faculty need for a relatively efficient 
means of reviewing large volumes of applicants as fairly as possible, the Holistic PhD 
Admissions Rubric was developed. This rubric is comprised of nine criteria, including:  
 

a) Overall letters of evaluation scores 
b) Clear demonstration of research potential and vision 
c) Clear research goals and interest in solving real-world problems, and alignment of these 

goals with faculty expertise 
d) Clear evidence of motivation, persistence, or the ability to overcome obstacles 
e) Evidence of enthusiasm or commitment to research 
f) Demonstrated prior research experience in academia and beyond 
g) Clear potential for leadership and engagement in academia and beyond 
h) Academic preparation for discipline, or the potential to take preparatory courses 
i) GPA in major and any noted trends in progression (This one included a tip on 

consideration of the undergraduate institution when reviewing the GPA, and to look for 
evidence of an increase in GPA over time.) 

 
These criteria are listed in order of most-predictive of graduate school success to least predictive.  
GRE scores are omitted from the rubric entirely, and GPA scores are placed last; while evaluator 
scores, research-related factors, and evidence of persistence and grit are strategically placed in 
the forefront. 
 
Each criterion is scored a 1, 2, or 3, with descriptive qualifiers for each score on each criterion.  
Additionally, each criterion includes information on which potential components of the 
application package can be reviewed to assign a score.  For example, for criterion d (clear 
evidence of motivation, persistence, or the ability to overcome obstacles), the rubric suggests 
utilizing letters of evaluation, the CV/resume, the personal statement, and the transcripts for 
evidence of GPA progression over time; while criterion f (demonstrated prior research 
experience in academic and beyond) suggests using letters of evaluation, the CV/resume, and the 
personal statement. 
 
The rubric has undergone several iterations from 2017-2019 based on faculty feedback and a 
review from two experts in the field of holistic graduate admissions.  As PhD admissions are 
handled predominately through individual programs within the School and their faculty, it was 
critical that these entities were educated on the predictors of graduate school success and how to 
identify them in application material.  Several faculty dialogue sessions were held over the 
course of a year, and the rubric was presented for discussion at faculty meetings in each 
individual program.  An Excel form of the rubric was made available to faculty during 
2018/2019 admissions cycle. 



 
To maximize the use of the rubric by faculty and admissions stakeholders, the goal was to make 
the rubric as easy to use as possible.  To that end, the rubric was incorporated into the central 
admissions system for the 2019/2020 admissions cycle, so that it can be completed real-time 
while reviewing the application materials, and so its use could be noted within the system for 
downstream quantitative analysis of overall rubric employment.  As a further impetus for rubric 
use, it was also required that the rubric be completed for any nominee of a School-funded 
fellowship.  This incentive allowed a proof-of-concept so faculty could become familiar with the 
rubric, hopefully moving beyond its use for only fellowship nominees.   
 
C. Fellowships and Other Financial Support Structures 
Removal of the socioeconomic barriers to participation in the STEM pipeline can greatly 
enhance the number of students applying to PhD programs [23]. Besides ensuring that all 
prospective students receive an application fee waiver, and highlighting the funding provided to 
PhD students in all recruitment efforts, the School also aimed to provide a large internal pool of 
fellowship funds for incoming students, including one for students with a demonstrated 
commitment to diversity and inclusion, one for the top 5-10% of the applicant pool, and one 
allowing faculty to take on a much-needed graduate student while their grant proposals may still 
be in review.  The School also leverages fellowship resources from the NSF Virginia-North 
Carolina Louis Stokes Advancing Minority Participation Bridge-to-Doctorate Fellowships, the 
National GEM Consortium, and other institutional fellowships. 
 
Diversity Fellowships 
The School was able to obtain significant competitive funding through the University to cover 
fellowships aimed at increasing the diversity of the School’s graduate student body.  PhD 
applicants self-nominate for this fellowship through the central application system, and must 
submit a statement demonstrating their past commitment to the School’s five core values, and 
how they plan to contribute to these values as a graduate student.  Nominations are reviewed by a 
committee of School faculty and staff, and final fellows are selected.  The fellowship covers 
tuition and fees, health insurance, and program stipend, for up to five years of graduate study.  
Awardees are notified as early as possible in the admissions process. 
 
Academic Merit Fellowships 
Due to funds provided predominately by the State, the School is able to offer 15-20 fellowships 
each year to the top applicants based on academic merit.  This fellowship covers tuition and fees, 
health insurance, and program stipend for the first academic year.  Additionally, the fellowship 
provides discretionary funds each year through year five of graduate study.  Programs nominate 
their top applicants during the admissions process and a panel of faculty make the final 
selections.  Again, awardees are notified as early as possible in the admissions process. 
 
Safety Net Fellowship 
The School’s ability to attract the most outstanding graduate students as soon as they apply is 
critical toward its overall vision.  Based on the timeline of most federal research grants, faculty 
are not always certain of their financial flexibility during the timing of the admissions cycle, 
possibly choosing to forgo offering an exceptional student a spot in their lab until they hear the 
fate of their grant proposal.  As most high-quality students are in great demand from multiple 



institutions, the School may miss out on these outstanding students due to the divergent timelines 
of the grant proposal and admissions processes.  
 
To that end, the School’s Advancement office was able to raise funds through a donor-matching 
mechanism to offer faculty so-called safety net fellowships.  These funds are designed to build 
capacitance into the system, allowing faculty to feel confident in taking on new PhD students 
when grants may still be in the pipeline.  The funds provide temporary financial support of new 
students during their first year of graduate study until a time that new grants are administered.  It 
is expected that all student recipients of these funds are transferred to grants as soon as possible, 
allowing funds to extend as far as possible for recruit future students. 
 
By building up a strong financial support structure for incoming PhD students, the School is able 
to make offers to top applicants as early as possible, and give faculty the financial freedom to 
recruit good matches to their program. 
 
Outcomes: 
As individual components of the above described comprehensive marketing, recruitment, and 
admissions strategy are carried out simultaneously, it is difficult to tease out individual effects on 
overall admission numbers.  The School does, however, employ specific tools to assess each 
component on its own merits.  For example, the marketing firm employed to execute the two 
digital marketing campaigns performs a great deal of real-time tracking of each campaign’s 
utilization and success by assessing, among other things, impression share trends and click-
through rates.  This information is shared with the School regularly, and is used to adjust ads or 
targets as needed.   
 
The same is true for conference and on-campus recruitment.  Through these efforts, and by 
participating in national databases, such as the National GEM Consortium, the School cultivates 
an average of approximately 1,500 prospective graduate applicants each year.  Through our 
central tracking process, we are able to monitor which conferences or sources are yielding the 
most PhD applicants to the School and identify best ways to engage with each organization. We 
are also able to determine the most effective means of follow-up for prospects.  For example, we 
determined that our overall strategy of connecting prospective PhD applicants with faculty of 
interest was highly successful by analyzing the number of those that took advantage of this 
opportunity and how many of them went on to apply.  When analyzing data from 2018-2019 
admissions cycle, 64% of prospective students cultivated that year through targeted conferences, 
chose to interact with faculty; and of those that did, 45% went on to complete an application in 
the system.   
 
For the purpose of this paper, we will focus on the effects of the entire marketing, recruitment, 
and admission strategy overall through the analysis of School admission and demographic data 
over time.  The number of applicants, the number of admissions offers made, and the number of 
matriculating PhD students was assessed over a four-year period from the 2016-2017 admissions 
cycle through the 2019-2020 cycle.  The comprehensive strategy described above was initially 
launched in 2016, with some components added in 2017 and 2018.  Additionally, through the 
same period of time, we will analyze the overall demographic makeup of the admissions pool 
each year, focusing on gender, race/ethnicity, and citizenship. 



 
Increase in Size of the PhD Student Body 
Across the nine individual PhD programs within the School, a net increase of 48% was observed 
in the number of PhD applications submitted from the 2016/2017 cycle through the 2019/2020 
cycle (Figure 2), with gains seen in each program with the exception of one (data not shown).  
These data would seem to indicate that the new aggressive and proactive recruitment and 
marketing strategies that were initiated within the 2016 calendar year, and fine-tuned the 
following two years, could be bringing more prospective students into the applicant pool.   
 
Figure 2: Overall PhD Admissions Trends 

 
 
Within the same four-year period, a 73% increase in the number of PhD applicants admitted into 
the School was achieved (Figure 2), a gain that was seen in each and every program (data not 
shown).  The overall percentage of PhD applicants who were admitted each year stayed roughly 
the same at between 26- and 34%.  However, the ability for each program to increase the overall 
number of incoming PhD students was made possible, we believe, through the significant 
increase in PhD student funding, including the academic merit-based, diversity-based, and safety 
net program fellowships.  Faculty and department chairs indicated they felt more comfortable 
taking on a new student with the confidence they could handle the financial commitment.  
 
These data might suggest the overall marketing and recruitment plan, as well as the new funding 
paradigm, were structured effectively.  The next point of analysis focuses on yield.  The number 
of matriculating PhD students from 2016/2017 to 2019/2020 increased 80% (Figure 2), with 
gains seen in each and every program (data not shown).  Again, the overall percentage of 
admitted PhD applicants who accepted our offer stayed roughly the same at between 42- and 
54%, but the number of matriculants itself increased from 105 to 189.  Several factors can be 
credited for this yield increase, including the new digital marketing campaign focused on yield, 
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the number of fellowships offered, the high-touch prospect and applicant follow-up, and the 
School’s focus on holistic graduate education.    
 
Increase in Diversity of the PhD Student Body 
By focusing a significant portion of the overall marketing and recruitment strategy toward 
underrepresented populations in STEM, by ensuring that the PhD admissions review process was 
evidence-based and as free from bias as possible, and by providing additional funding so 
financial barriers were reduced, an increase in the demographic diversity of the incoming classes 
of PhD students was expected.  Admission trends over the same four-year period (2016/2017 – 
2019/2020) for specific demographic groups, including gender, domestic underrepresented 
minorities in STEM, and international applicants, were investigated.   
 
Diversity by Gender 
When analyzing the gender makeup of PhD applicants over the four years, a 62% increase in the 
number of females applying was observed, compared to a 40% increase in the number of males 
(and a 48% increase in the overall number of PhD applicants) (Figure 3).  In 2016/2017, females 
made up 30% of PhD applicants, while in 2019/2020, this number had increased to 33%.  The 
percentage of females admitted to the School increased 81% over those four years, compared to 
68% males (and a 73% overall increase in PhD admits).  In 2016/2017, females accounted for 
37% of all admitted PhD applicants, and this number increased to 39% in 2019/2020.  Finally, 
the incoming class of the 2019/2020 admission cycle was 36% female, compared to 30% in 
2016/2017.  The number of matriculating female PhD students increased 119% over the four-
year analysis period, while the number of males increased 64% (compared to an overall 80% 
increase in the overall number of matriculating students). 
 
Figure 3: PhD Admissions Trends by Gender 

 
 
Diversity by Race/Ethnicity 
The School also investigated what affect the overall recruitment and admission plan had on the 
admissions outcomes of domestic (US citizens or permanent residents) individuals who are 
minorities underrepresented in STEM (URSTEM), as defined by the National Science 
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Foundation (African American, Hispanic, and American Indians) [41]. Analysis was limited to 
domestic students, as racial and ethnic information is not collected in the same manner for 
international applicants.  The data for these minority groups were aggregated here to conform to 
appropriate data management and reporting norms with overall low sample sizes.  Though the 
numbers of URSTEM PhD applicants, admits, and matriculants are growing, they are however 
still low.  Care should be taken upon interpretation of any increases. The number of domestic 
URSTEM PhD applicants to the School increased 184% from 2016/2017 to 2019/2020, 
compared to an overall increase of 42% for all domestic applicants (Figure 4).  Domestic 
URMSTEM individuals made up 9% of the total domestic applicant pool in 2016/2017, and 17% 
in 2019/2020.   
 
Figure 4: PhD Admissions Trends by Domestic Race/Ethnicity 

 
 
The number of domestic URSTEM applicants admitted to the School increased 188% over the 
four years, compared to a 58% increase in total domestic applicants admitted (Figure 4).  
Domestic URMSTEM individuals made up 7% of the total domestic pool of admitted applicants 
in 2016/2017, and 13% in 2019/2020.  We believe our newly implemented holistic review 
process, along with the increase in student funding, may have contributed to this increase. 
 
Though a 200% increase in the number of matriculating domestic URMSTEM students was 
observed (compared to an 81% in total domestic students), the actual numbers are very small and 
much work is still needed in this area (Figure 4).  The percentage of the 2016/2017 cohort of 
domestic PhD students was 8%, compared to 14% in 2019/2020.  Though we have made great 
progress in encouraging URMSTEM students to apply, and our faculty have begun to admit 
significantly more of these applicants than in previous years, building trust with the URSTEM 
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community takes time and commitment.  We did see great gains in the 2019/2020 domestic 
URSTEM yield, and we hope to keep building on this success moving forward.   
 
Diversity by Citizenship 
When analyzing gains in admission data for international applicants, increases in PhD applicants, 
admits, and matriculants that mirror the gains in the overall increases could again be observed 
(Figure 5).  This trend is significant to note given the widespread reporting of application 
decreases across graduate programs from international populations [42-45].  For this School, the 
number of international applicants increased 50% over the four-year period, compared to a 42% 
growth in domestic applications.  Admitted international PhD applicants increased 91%, 
compared to a 58% domestic increase.  Finally, the number of matriculating international 
students grew 79%, while growing 81% for domestic students.   
 
Figure 5: PhD Admissions Trends by Citizenship 

 
 
When looking specifically at what percent international applicants were represented in these 
categories, no overall growth was seen.  The percentage of international PhD applicants 
remained between 71% and 73% from 2016/2017 to 2019/2020.  Likewise, the percentage of 
international admitted applicants held steady from between 45% and 53%; and the percentage of 
matriculants between 53% and 57%. 
 
Discussion 
Recognizing that a flourishing PhD program is an integral component of an institution’s research 
enterprise and overall reputation, the School embarked on a mission to increase the number, 
quality, and diversity of its graduate student body.  School leadership was committed to 
achieving these goals, prioritizing financial and personnel resources toward its development and 
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implementation.  The resulting proactive, evidence-based, and comprehensive strategy was 
implemented initially in 2016, with modifications made throughout the four years of assessment 
described above.  During these four years, dramatic growth was seen in the number of PhD 
applications submitted, the number of applicants admitted, and the size of incoming PhD cohorts.  
These impressive gains pushed the School into the number one ranking for the highest rate of 
growth in PhD student enrollment from 2015 to 2018 among top-50 US engineering schools.   
 
This period of growth correlates with double-digit increases in the School’s sponsored research 
funding, which increased by 75% between fiscal years 2016 and 2019, placing the School well 
above the average research growth rate for top engineering graduate schools.  This boom in the 
research enterprise is of course due to a variety of innovative and forward-thinking endeavors 
implemented by School leadership toward building a more robust research infrastructure.  And 
quality PhD students working alongside world-class faculty is a key component of that 
infrastructure. It should be noted the number of School faculty with research and/or teaching 
roles increased 30% from 2014 to 2019.   
 
Of course, the School recognizes the responsibility it bears with such dramatic increases in 
graduate student numbers.  Proper funding and personnel are needed to ensure all students are 
fully supported, as well as its educational objectives.  School leadership, faculty, and support 
staff all worked diligently to create an educational environment that is rigorous, holistic, and 
inclusive.  Great care has been taken to develop robust professional and career development 
opportunities for graduate students.  Likewise, a strong network of emotional and personal 
support structures has been developed and implemented specifically for this student body.   
 
Though, as stated above, much work needs to be done to increase the diversity of the graduate 
student body, we did see great gains in both the overall numbers of female and URSTEM 
applicants, admitted applicants, and matriculants, and the percentage of these populations 
relative to the total pool.  The School has a demonstrated commitment to diversity, inclusion, and 
engagement, where students, faculty, and staff all work together to foster an environment where 
everyone’s perspectives and lived experiences are not only accepted but believed to be vital to 
solving today’s complex challenges.  The School already has the top US graduation rate for 
undergraduate African American, Asian, Hispanic, and multi-racial engineering students, and 
recently became one of the first institutions to earn a bronze award from the ASEE Diversity 
Recognition Program.  The School is especially proud of its support of female engineers in the 
STEM pipeline.  The total graduate enrollment was 32% female in 2019, well above the national 
average of 26% [46]. It is also conducting its own research analyzing the achievement gaps 
between minority and majority students, and what interventions actually work to close these 
gaps.  By communicating these successes and others, a reputation of inclusivity and student-
centered support can be fostered, with the potential to synergistically improve the overall 
recruitment and admissions strategy.   
 
Much work remains to be done to further analyze the success of the overall approach.  For 
example, use of the Holistic PhD Admissions Rubric by faculty, and the correlation of its use to 
overall demographic admission trends, needs to be assessed.  Is the rubric serving its intended 
purpose?  Are faculty comfortable using it?  Is its utility changing the demographic makeup of 
our graduate student body, and eliminating bias?  Is the rubric effectively identifying students 



that have the most potential to succeed in graduate school?  Assessing first-year GPA, time-to-
proposal, time-to-degree, retention, and other metrics will be critical. 
 
Furthermore, more careful analysis of the correlation between increased PhD student numbers 
and overall research enterprise can be undertaken.  What trends can be observed in publication 
numbers, funded grant proposals, and overall faculty productivity?  Do faculty indeed believe 
that having more students in their labs has improved the quality and quantity of their work? 
 
It is also fundamentally important to understand how the dramatic growth in student numbers has 
affected the cultures of the individual laboratories, programs, and the School overall.  Do 
students still feel they have open-door access to support when needed?  An assessment of 
whether the resources available to these students are adequate, and whether new or different 
approaches are needed, will provide vital information to School leadership and inform the overall 
strategy.   
 
In the end, the School has been able to achieve its initial goals of growing and diversifying the 
PhD program along with its research enterprise.  Understanding that investing in these young 
researchers not only increases the amount of research performed, but in fact elevates it, has been 
the center of this successful approach.  The School’s success over the years to come will be 
defined in great part by these students. 
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