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A bstr act
 Beginning in 2016 and with funding fro m the Na-
tional Science Foundation, the Rural and Diverse Student 
Scholars Progra m at George Mason University supported 
t wo  cohorts  of  diverse  undergraduate  students  fro m  
rural Virginia in their pursuit of a STE M degree. A holis-
tic progra m design and individual co mponents ai med 
to co mbine to support student success. In a qualitative 
study with journal pro mpts, focus groups and intervie ws, 
the progra m was assessed, and insights were gleaned 
regarding the participant population. Results reveal the 
i mportance of co m munity and mentoring in supporting 
student persistence and success. Participants described 
being rural as part of their identity and many maintained 
significant relationships with ho me and fa mily, even after 
matriculation. Conclusions fro m this study are consistent 
with scholarly precedent and have i mplications for col -
leges and universities serving si milar populations. 
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I ntr o d ucti o n
 Persistence in STE M is a significant challenge, espe -
cially a mong students traditionally marginalized or un-
derrepresented in STE M ( Angrist et al., 2009; Tsui, 2007; 
Whalen & Shelley, 2010). Across the landscape of STE M 
higher education and research related to student persis -
tence, much has been published related to race, gender 
and socioecono mic status (Ci mpian et al., 2020; Lopatto, 
2004; Mertens & Hopson, 2006; Nelson, 1996; Palid et al., 
2023; Pender et al., 2010; Riggins & Frierson, 1996, 1996; 
Robnett et al., 2015, 2018; Tsui, 2007; Villa et al., 2013; 
Villarejo et al., 2008; Walton & Cohen, 2007). A recent 
syste matic revie w fro m Palid et al. provides a thorough 
description  of  “STE M  progra ms  that  produce  positive  
outco mes for underrepresented minorities” (Palid et al., 
2023). In recent years, scholars have started to recog-
nize college students fro m rural co m munities as another 
population that merits attention. 
 G ibbons et al. describe results fro m a S-STE M progra m 
which provided support for rural Appalachian students 
( Gibbons et al., 2022). In their study, graduate student 
mentors and strategies for success were identified as par -

ticularly i mpactful. Stephens et al. identified practices that 
reduce social class disparities that consequently i mproved 
student college success outco mes (Stephens et al., 2015). 
Students’ expectations regarding college are also di ffer-
ent depending upon the setting of their high school (Li, 
2019). Si ms and Ferrare co mpared rural and urban first 
generation students to explore the various supports these 
t wo populates needed (Si ms & Ferrare, 2021). While the 
study was not specific to STE M majors, it revealed the 
i mportance of identity and social capital variables in the 
student success equation. 
 In a qualitative case study, Worsha m et al. explored 
the college choice decisions faced by rural students in-
terested in engineering majors ( Worsha m et al., 2021). 
Their research sho wed the i mportance of school and co m-
munity as a resource and observed a dissonance bet ween 
aspiration and expectation. Bryan and Si m mons used 
Bronfenbrenner’s ecological fra me work in a qualitative 
study of first-general rural students fro m Kentucky, iden-
tifying seven the mes related to participant experience, 
many of which are related to relationships and identity 
(Bryan & Si m mons, 2009). Much of the other literature 
on rural students focuses on secondary education, rather 
than college, and many questions re main regarding the 
mechanis ms and interventions which e ffectively support 
students who ca me fro m rural areas in their pursuit of 
STE M undergraduate degrees. 
 Beginning in 2016, the Rural and Diverse Student 
Scholars (R A DSS) Progra m has supported diverse STE M 
students fro m pri marily rural parts of Virginia as they 
pursue a bachelor’s degree at George Mason University 
( Mason). Mason is a suburban research-intensive public 
university located approxi mately 20 miles fro m the urban 
center of Washington, DC, on the eastern, mid- Atlantic 
coast of the United States. R A DSS was funded fro m a Na-
tional Science Foundation S-STE M grant, which provides 
scholarships and progra m ming support ( National Science 
Foundation, 2024). In collaboration with Mason’s O ffice 
of Ad missions, the R A DSS progra m ai med to increase the 
nu mber of students matriculating fro m rural parts of the 
state ( O ffice of Manage ment and Budget & Virginia De-
part ment of Health, 2005). At the beginning of the R A DSS 
progra m in 2016, the nu mber of students enrolling at Ma -
son fro m rural VA high schools was very s mall; in fact, the 
R A DSS progra m participants constituted a majority of the 
students co ming fro m rural areas. Ho wever, since this pro-

gra m’s inception, we observed an increase in the nu mber 
of applications and matriculations fro m rural Virginia high 
schools; a detailed description of these results and the 
R A DSS recruit ment e fforts was published in 2020 (Jones 
& Cleaver, 2020).  
 D ra wing fro m literature precedent, the R A DSS pro-
gra m was designed to have a holistic strategy to support 
participants once they matriculated to Mason. Effective 
interventions include su m mer bridge progra ms, mentor-
ing, research experiences, tutoring, career counseling and 
a wareness, learning centers, participation in workshops 
and se minars, acade mic advising, financial support, and 
curriculu m and instruction support (Tsui, 2007; Whalen & 
Shelley, 2010) . All these strategies were utilized to sup-
port t wo pri mary cohorts of students beginning in 2016 
and concluding in 2023. First, all student participants 
received an annual scholarship ($5,000 (2016-2021) or 
$6,000 (2021-2023) to assist with tuition expenses. Most 
participants attended a su m mer STE M Bridge Ca mp be -
fore beginning classes. Four students received specialized 
acade mic support fro m experienced mentors and all stu-
dents participated in regular progra m activities. Monthly 
journal pro mpts encouraged reflection and a group of 
participants traveled to Ne w York City for a conference in 
October 2019. Participants beca me Learning Assistants for 
undergraduate courses in the College of Science, attended 
traditional se minars on science content and se minars on 
career develop ment, and so me had mentored under-
graduate research experiences. Overall, there has been a 
diverse ecosyste m (Figure 1) of support for these students 
at Mason.  
 The theoretical fra me work for this study is the social-
ecological  model  inspired  by  Bronfenbrenner  (Bron-
fenbrenner, 1977, 1986). Bronfenbrenner’s model was 
originally developed to apply to child develop ment but is 
relevant to other social-ecological syste ms, like the R A DSS 
progra m, and provides a means of exploring the various 
personal and environ mental factors that influence indi -
vidual behavior. In Table 1, we su m marize the five co m-
ponents of the social-ecological model, its historical ap -
plication to child develop ment ( Guy-Evans, 2023) and our 
specific application of the model to the participants in this 
scholarship progra m. An i mportant di fference bet ween 
these t wo applications of the model is at the mesosyste m 
level; in child develop ment, parent-teacher interactions 
are relevant, ho wever in the context of the R A DSS pro-
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gra m, where participants were adults, there was no direct 
interaction bet ween R A DSS progra m leaders and parents 
of participants. 
 Considering the social-ecological model, we ai med to 
better understand ho w the R A DSS progra m matic ecosys -
te m corresponds to participant persistence in the College 
of Science. We sought to ans wer the follo wing scholarly 
questions: 

1.  H o w do the individual co mponents and holistic design 
of the R A DSS Progra m contribute to the retention of, 
and the ti mely co mpletion of a degree for, rural and 
diverse Virginia students in STE M?

2.  W hat insights can be gained about the progra m par-
ticipants? 

These research questions are i mportant because the real-
ity of the participants’ involve ment in the progra m may or 

may not match the strategic progra m design fro m a theo -
retical perspective. For clarity, this study relates to educa-
tion of students who describe gro wing up in a rural place 
not “rural education” in the sense of education in a rural 
area. This paper describes the longitudinal and qualitative 
assess ment of the student experience and the pri mary 
progra m co mponents related to persistence and suc -
cess, defined as co mpletion of an undergraduate degree. 

M et h o ds   

 All research activity for this project was approved by 
George  Mason  University’s  Institutional  Revie w  Board  
(872083-12). Research instru ments (journal, focus group, 
and intervie w pro mpts) are included in the supporting 
infor mation.  

P artici p a nts  
 The participants in this study joined the R A DSS progra m 
at various ti mes and represented di fferent identities. When 
they first joined, all students elected to consent in writing 
to participate in the kno wledge-building and research co m-
ponents of the progra m. Consent was rea ffir med annually 
in the first meeting each fall se mester and prior to the focus 
groups and intervie ws. Due to the s mall nu mbers of partici-
pants and to preserve privacy, we su m marize the participant 
details for the t wo cohorts in Table 2. 
 A ll students in Cohort 1 matriculated to Mason in Sep-
te mber 2017 and ten me mbers of Cohort 2 started classes 
in Septe mber 2018. The re maining 5 me mbers of cohort 
2 were added (fro m Spring 2019 to Fall 2019) to the pro -
gra m to replace those who left the progra m or left Mason. 
Figure 2 su m marizes the longitudinal persistence data of 
the 25 students in the progra m. 

D at a C ollecti o n  
 Journal  Pro mpts: Students  responded  to  journal  
pro mpts during their first t wo years in the progra m. The 
pro mpts sought to explore the students’ current perspec -
tives and future plans, while also providing space for 
students to co m municate any requests for support to the 
grant tea m. Journal pro mpts included topics related to:
  

•  Personal Reflection, which included questions about 
identification as a rural or diverse student and as sci-
entists, reasons for choosing Mason, and perceived 
gro wth in their field(s) of study;  

•  Resources and Challenges, which included questions 
related to students’ a wareness, and use of, resources 
on ca mpus, experiences with course work, navigat-
ing aspects of the university, and relationships with 
professors/sta ff; and  

•  Research, which included pro mpts related to stu-
dents’ interest in research opportunities.  

Journal pro mpts were ad ministered through Blackboard, 
the Learning Manage ment Syste m (Blackboard, 2022) 

Fi g ure 1.    Ec osyste m of s u p p ort i n t h e R A DSS Pr o gr a m

Ta bl e 1.    A p plic ati o n s oci al- ec ol o gic al m o d el c o m p o n e nts t o c hil d d evel o p m e nt a n d t h e R A DSS pr o gr a m  
                    a n d p artici p a nts
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utilized at Mason, and students sub mitted written re -
sponses electronically. Either 3 or 4 pro mpts were ad min-
istered each se mester, with each pro mpt containing 2-3 
questions.  
 Focus Groups: During the spring 2019 se mester, Dr. 
E menike visited Mason to conduct in-person focus groups 
with R A DSS participants. The students in the Hydrogen 

cohort were in their second year at Mason, while the 
students in the He-cohort were in their first year. The 
questions asked in the se mi-structured focus group were 
related to students’ experiences at Mason thus far (in-
cluding with course work, acade mics, and extracurricular 
activities), the support they had received or accessed (at 

the university or specifically thought the R A DSS progra m), 
challenges they had faced (or were facing), and types of 
support of activities they were interested in for the follo w-
ing year. Based on students’ availability, Dr. E menike facili-
tated a focus group of 5 students, 4 students, 2 students, 
and conducted an individual intervie w with one student.  
 Intervie ws: During su m mer 2021 and the fall 2021 
se mester, Dr. E menike conducted individual, virtual in-
tervie ws via Zoo m. Most students in the Hydrogen cohort 
had recently graduated with their degree fro m Mason in 
May 2021, although a couple had been delayed in their 
progress by the pande mic. Students in the Heliu m cohort 
were in various stages of their degree progress: so me were 
“on track” to graduate in May 2022, so me had taken ti me 
a way fro m ca mpus in AY 2020-2021 to avoid re mote 
learning during the pande mic, while others were plan-
ning to spend an extra year due to a variety of factors 
– changing majors, challenges with course work during 
the pande mic, etc. Dr. E menike conducted 13 individual 
intervie ws. 

D at a A n alysis 
 Responses  to  journal  pro mpts  were  sub mitted  in  
electronic for mat by the student. Deidentified responses 
were i mported into N Vivo 12 ( QSR International, 2022), a 
qualitative data manage ment soft ware. The audio record -
ings fro m focus groups and intervie ws were transcribed, 
and  the  de-identified  transcripts  were  i mported  into  
N Vivo. E mergent codes were created in an iterative fashion 
during the data analysis process. A constant co mparison 
method (Corbin & Strauss, 2014; Glaser & Strauss, 1999) 
was e mployed to ensure that ne w data added to codes 
was consistent, and codes were updated or revised to 
reflect ne w data that was included. We worked with and 
mentored four undergraduate research students to code 
the journal pro mpts over a three-year period. Dr. E menike 
continued analysis of the focus group and intervie w data 
using with the constant co mparison method, creating ad -
ditional e mergent codes, as needed. Quotes are attributed 
using pseudony ms and have been edited to re move false-
starts and filler words. Occasionally, we edited quotes 
(denoted with brackets) to clarify references to ti me, loca-
tion, and other people. Rather than listing real na mes as 
identified by the speakers, faculty and progra m leaders are 
identified by their title and last initial. 

R es ults
 In this section, we present the key results related to the 
co mponents and holistic design of the R A DSS progra m. 
While one of the goals of the R A DSS progra m was to sup -
port retention of the student, we take the student per -
spective and discuss results with respect to persistence. 
We also present data regarding the R A DSS participants 
and the e ffects of the C OVI D-19 pande mic on their persis-
tence and degree progress.

Ta bl e 2.    D escri pti o n of pr o gr a m p artici p a nts a n d a g gre g ate d e m o gr a p hics.

Fi g ure 2.    S u m m ar y of s e m esters c o m pl ete d w hil e i n t h e R A DSS pr o gr a m. Partici p a nts are i d e nti fi e d fr o m 
C o h ort 1 (e, g, H 1, H 2) or C o h ort 2 (e. g. He 2, He 3). N ote, t h e x- axis of t his gr a p h rel ates t o t ot al s e m esters i n 
t h e R A DSS pr o gr a m. St u d e nts i n t h e c o h orts di d n ot all st art i n t h e s a m e s e m ester or at t h e b e gi n ni n g of 
t h eir ti m e at M as o n. 
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Pr o gr a m C o m p o ne nts
 First, the su m mer bridge ca mps were a signi cant part 
of the cohort experience. Eight of the initial 10 students 
fro m the rst cohort attended the Math Bootca mp and 
STE M Bridge Ca mp in July 2017. For the rst group, these 
su m mer experiences began to knit the cohort together. 
Looking across the table at Patricia, Frederick said in the 
focus group, “[Patricia] and I were friends co ming in the 
rst day [of the se mester], and that helped a lot having 

people that I-- that I kne w here co ming on my rst day.” 
Patricia also said, “ My favorite part of STE M ca mp was that 
STE M ca mp is where I met my best friends that I have no w, 
and I a m very grateful for that. It gave me a chance to meet 
people who have si milar interests as myself.” In a response 
to a journal pro mpt about the ca mps, Jennifer said,

“I think it gave me a good introduction to, like, so me 
friends to begin with, ’cause, u m, we went to the STE M 
Ca mp before fresh man year, and that was really help-
ful to get so me friends. It also helped me with study 
methods and stu  my fresh man year, and I had friends 
within the R A DSS progra m that were, like, taking si mi -
lar classes. And we would, like, meet and study and do 
stu  like that. I enjoyed the R A DSS progra m because 
I feel like it just provided me a sense of co m munity 
within the progra m.”

In the second cohort, only three students were able to at-
tend the ca mps before their rst year and those who did 
reported making connections with other students not in 
the R A DSS progra m.

[ Henrietta]: “I don’t kno w anyone in R A DSS that was 
in the boot ca mp, but the people that I met at the 
boot ca mp last su m mer, I still kno w and I still talk to 
no w, and I think that made transitioning into college a 
little easier when it co mes to friends because I already 
kne w people when I started classes.”

Students expressed gratitude that they had the extra prac-
tice in the su m mer before their rst year of college. Many 
felt underprepared for college level courses and the Math 
Bootca mp and STE M Bridge Ca mp increased their con -
dence. Elaine said, “ Going to the Math Bootca mp helped 
me tre mendously, as it helped me pass the entire math 
place ment test easily going into Calc 1”. Jennifer noted, “ My 
favorite part of the boot ca mpwas getting a feel for the pro -
fessors … and getting an idea of what I should expected 
once the year started.”
 Second, the R A DSS-sponsored trips were so me of the 
highlights of the participants’ experiences when they re -
ected on their overall ti me at Mason. They shared that 

these trips to urban areas, like Washington DC and Ne w 
York City, taught the m about ne w opportunities and per -
spectives.

[Patricia]: “ We got to go to Colu mbia University, and 
we heard so me really incredible speakers. But then we 
also just went and got pizza, and we stayed in the 

hotel. And we rode on the train, and I never rode on a 
train before. That was really fun.” [...] “It was a wo m-
en’s conference, so that was really fun, too, to just go 
with all these wo men and, you kno w, e mpo wer each 
other in our elds, u m, and see all these wo men who 
had succeeded and gone on to further education and 
overca me their backgrounds and everything, which 
was really cool.”
[ Henrietta]: “ We went to Ne w York in 2019, and I’ve 
never been to Ne w York before. And we went to the 
[S mithsonian Air and Space Museu m] to listen to the 
wo men that helped with Apollo 11. It opened my 
mind to the opportunities that I have.”
[Tia]: “I had never really noticed or understood ho w 
kind of easy it is to just go to DC. You can just go there 
[laughter]. You can just, on a weekend, decide that 
you want to get your Metro card and just hop on the 
[ Mason] shuttle to get to the Metro Station, and then 
just go to DC. And just spend ho wever long you want 
there. And that, like, kind of ble w my mind a little bit 
because I don’t kno w ho w to use Mason transporta-
tion all that much, but I’ve really been, like, getting 
into it because Mason has so much [opportunity] 
there so I can discover and learn.”

 Third, so me students had signi cant experiences and 
research opportunities in the su m mers. One R A DS scholar 
wrote in response to a journal pro mpt about one su m -
mer experience that was coordinated by a R A DSS faculty 
me mber, Dr. B, a biologist.  “In addition to my bank job, I 
worked at Riverside Tappahannock Hospital in Tappahan -
nock, Virginia once a week in the lab this su m mer. In the 
lab, I got to assist on si mple tests, such as co mplete blood 
counts and prothro mbin ti me tests. … In July, Dr. B, my 
friend Alexa, and I went to Sapelo Island in Georgia. Here, 
we assisted Dr. B in teaching marine biology to high school 
students fro m Georgia and helped students in their eld ex-
periences.” In response to the sa me journal pro mpt, Leigh 
wrote, “I was a counselor for F OC US su m mer ca mps with 
Professor K. I also worked as an intern at the Poto mac River 
Fisheries Co m mission in Colonial Beach. I participated in a 
seg ment of research with the Depart ment of Natural Re-
sources through my internship. In this research, we counted 
various species caught in a beach seine. I learned ho w [the 
state] collects its data for their sheries and ho w the infor-
mation is applied and disse minated to Mason.”
 Fourth, many students described the i mportance of 
the relationships they developed with faculty leading the 
R A DSS progra m. In his intervie w, Behre m said, “I found 
that, u m, one of the most i mportant things is ho w close 
you get the professors. [ …] and I think it’s good to have a 
kind of a mentor especially in such a large institution where 
you have many options. They kinda narro w it do wn for you. 
And Dr. J really helped me a lot with that.”  In a focus group, 
Leigh explained ho w she appreciated the support of a for-
mer progra m leader: “co ming into the progra m, when Dr. 

S was still here, he helped me a lot to net work with other 
students that, u m-- that were mostly, like, juniors and se-
niors. And they helped me navigate through and-- ho w to 
take my classes and that really, really, helped more than any 
adviser could.”
 In an intervie w, a R A DS Scholar shared ho w R A DSS 
progra m leader Dr. J helped the m in an acade mic and 
medical crisis. “I had to get a [ medical procedure] in the 
middle of the se mester. And I had to take a week out of 
school, and …it was very challenging because I had to 
work with, like, all my professors to make sure that, like, I 
could get my work done and I had one [graduate teaching 
assistant] that would not budge. He told me that since it’s 
[this procedure], I should be able to do my ho me work and 
study for my exa m after the surgery. [laughter] And luckily, 
u m, Dr. J talked to hi m, and it got sorted out. But that was 
very challenging because I was very stressed, and I was also 
dealing with, like, medical stu  at the sa me ti me.”
 As further evidenc e to this point, Jocelyn explained, 
“I mean the only thing I’ve really done is like the [R A DSS] 
meetings and meeting with Dr. J like every month. That re -
ally helps me. It feels like she’s like a mentor. Like she helps 
me a lot, so. And I could talk to her and like ho w my classes 
are going.”  When asked if she had any other mentors out-
side of the R A DSS progra m, she said no, and when asked 
if she was interested in having any mentors outside of 
the R A DSS progra m, she responded, “ Hopefully along the 
way.”
 Related to the value of faculty mentoring and support, 
many students struggled with their choice of major. For 
so me students this change was acco mpanied by a lot of 
stress and tur moil, Henrietta said in her intervie w, “I was a 
bit heartbroken in changing my-- in the thought of chang-
ing my major because, u m, I like [the idea of] having the 
title Medical Laboratory Scientist ’cause it’s, it’s more speci c 
than just Biology. But as I understood that I’ m still gonna 
do what I wanna do, and me changing my major is not 
me changing my life goals or my career, u m, I kind of felt 
a little better about it since, I’ m still gonna be on the sa me 
path.” Jocelyn said, “I like biology but then so meti mes I do 
think about changing my major, because I have to take a lot 
of che mistry classes and sciences.” And Jonathan su m ma -
rized his di culty deciding a major: “at rst-- I changed 
my major, like, t wo or three ti mes. [laughter] U m, I was in 
physics at rst, then che mistry, and then I, and I, I was, like, 
on the edge bet ween, like, biology and neuroscience. So 
yeah, I just stuck with neuroscience.”
 Finally, the scholarship itself was perceived to be very 
valuable to many participants. Each participant received 
$5,000 per year ($2,500 per se mester) and was eligible 
for additional research support during the su m mers; in 
the nal year of the progra m, the scholarship was in -
creased to $6,000 per year ($3,000 per se mester). For 
many this scholarship was a major factor in deciding to 
enroll at Mason. In a journal entry, Celeste wrote, “ Once I 
received the scholarship for the R A DSS progra m, it basically 
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sealed the deal on what college I was attending.”  Respond-
ing to the sa me pro mpt, Leigh wrote, “I decided to enroll 
in Mason because I have a very persuasive mother and I 
was o ered this scholarship.” And Devin wrote,  “I rst be-
ca me interested in Mason when it ca me up in my search 
for colleges in Virginia that had good STE M progra ms and 
also when a Mason representative ca me to my school, and I 
heard about this scholarship. I nally decided to enroll when 
I kne w that Mason had every major that I could ever pos-
sibly be interested in studying.”
 When ask ed in her intervie w ho w i mportant was the 
nancial scholarship associated with this progra m and 

ho w i mportant was that in her decision to co me to Ma -
son, Jocelyn replied, “It was very i mportant. George Mason 
really wasn’t my rst choice to co me to. And then once I ap-
plied, and then I got the scholarship, it made a big, huge 
di erence, [ …] like I didn’t have to pay anything for my 
rst year of college.” 

 In his intervie w, Paul described the R A DSS scholarship 
as “a blessing”, but also recognized that he had other -
nancial needs. “I mean, the R A DSS scholarship helps a lot, 
but I still gotta be able to pay, like, rent right no w, you kno w. 
The landlord is not being considerate during the pande mic, 
so. So that’s why we’re moving do wn to another house this 
upco ming month.”

H olistic A p pr o ac h t o S u p p orti n g St u de nts
 The R A DSS progra m took a holistic and multi-faceted 
approach to ward supporting the student participants and 
encouraging persistence in their STE M major and minor 
progra ms. For those individuals who co mpleted the pro -
gra m, the holistic and co mprehensive nature of R A DSS 
was  i mportant. Frederick  mentioned  several  progra m  
co mponents in a journal entry, 

“ When deciding where to attend, my decision was 
not a hard one. I was accepted into many colleges, 
and o ered various scholarships, but none co mpared 
to the R A DSS progra m. It was not only the nancial 
support of the R A DSS progra m that was helpful, but 
the support tea m [I was] involved with. I really liked 
the bene ts of tea m of professors, nancial aid, and 
a peer mentor that’s al ways available to help. That 
sealed my decision to attend Mason.

T wo years later in a focus group, Frederick re ected that “at 
rst, my background was kind of al most holding me back, 

u m, because I was pretty, pretty scared, but pretty excited 
when I chose to go here. Like I said, R A DSS had a really big, 
big deal in that.”
 Feeling poorly prepared for college courses was a 
co m mon the me for participants. Devin said in her inter-
vie w, “for my rural background, like I think it actually like 
hindered me in the beginning because, for me, I was I would 
say al most clueless about what college was like because I 
don’t feel like my high school gave me the ability to like 
do well in my classes.” In deciding to s witch a way fro m a 
math major, Devin also noted in her intervie w, “I think the 

math major was more di cult for me especially because, 
like, co ming fro m a rural background, I-- math was not as 
heavily pushed in my school as it is in, like, schools fro m this 
area [in northern Virginia].”
 Ov er the rst six years of the progra m, multiple R A DSS 
participants had failed se mesters, ve were placed on 
te mporary acade mic probation, and four decided to leave 
Mason and the progra m. In a focus group, Leigh said, “I 
think this progra m is really helpful with it because I don’t 
think, like, without this progra m, I would still be here at this 
point in ti me.” And in her focus group, Breanne shared this 
story:

“ My rst se mester was a little rocky because I was 
thro wn into a class where I had never touched the 
stu  before. And I, like, couldn’t get out of it in ti me 
so, like, I ulti mately failed it which, like, really brought 
my self-estee m do wn. And I like-- I conte mplated 
on, like, going ho me and not co ming back and, like, 
R A DSS has, like, really helped me, like, get myself 
back on track. So, like, this se mester, it’s a lot better. 
I’ m more involved. I’ m doing more things with the or-
ganizations I’ m in, and it’s a-- I feel a lot better.”

In her intervie w, Ca meron described the role of the R A DSS 
co m munity in her success in college. She said, 

“Like I’ve said a billion ti mes the [R A DSS] co m mu-
nity was a huge part, u m. The faculty mentors, Dr. 
J was a mazing, throughout my ti me at Mason. She 
was encouraging. She pushed-- if I was not, you 
kno w, reaching my greatest potential, she would tell 
me what to do, what I need to do to get to where I 
want to go. U m, just listening, if I needed to talk 
about so mething to an all-around wonderful person 
to have throughout, you kno w, undergrad. As well as, 
like my-- the other students in my cohort, we ca me in 
as fresh men together. And then you kno w, a bunch of 
us got to graduate together and had classes together 
all four years … we could study together, we could, 
you kno w, talk about classes. And then there are a 
lot of guest speakers and things like that, that would 
have at meetings that introduce ne w ideas, or tell 
us about opportunities that we didn’t really think of 
ahead of ti me whether it was a job path or a school 
path or any type of thing for the future. So it kind of 
broadens your perspective on whatever your eld is.”

Sabrina joined the R A DSS progra m in the fall of her soph-
o more year. When asked to describe her experience in the 
progra m the follo wing se mester, she said, “The R A DSS 
Progra m has been really, really helpful because I’ve gone to 
conferences. I’ve gone to, like, these little events [inaudible] 
had that opportunity to, like, net work and meet a bunch of 
people that, like, sort of had si milar experiences and were 
interested in si milar things.”
 Patricia was in the R A DSS progra m for all 4 years of 
her undergraduate progra m. When asked to describe ho w 
the R A DSS progra m played a role in her ti me at Mason, 
Patricia said, 

“R A DSS really helped me professionally. I mean, we’ve 
done resu me workshops. They’ve helped with, ‘ Well, 
these are the classes you should take, and these are 
like the professors.’ And, u m, we did that STE M confer-
ence in Ne w York. That was really a weso me. And Dr. 
J helped me get that research position in Dr. H’s lab, 
and I no w have my na me on a paper because of it. So 
that’s a weso me … we just really got that professional 
foothold that a lot of other students didn’t have. And 
Dr. J has actually helped me a lot e motionally. She 
supported me through a lot of things, like having to 
retake organic che mistry.”

Responding to a si milar question, Behre m said this about 
ho w R A DSS was connected to his overall undergraduate 
experience. 

“R A DSS played a huge part not only nancially with 
the help of the scholarships and everything, but with 
the guidance of Dr. J and her supporting sta . We 
would have [ …] monthly or se mester- wide meet -
ings, where they would tell us about research op-
portunities. And tutoring opportunities. We shared 
a lot of conversations about what type of classes to 
take, what professor to take, and where we were in 
our undergraduate career. So, I would de nitely say 
R A DSS helped a lot because of all my friends that I 
made at Mason. I was supported by a [ …] focused 
co m munity of teachers and students.”

C h ar acteristics of P artici p a nts  
 As described in Table 2, the 25 participants in the 
R A DSS progra m aligned with multiple identities, including 
rural and/or diverse, many of which are underrepresented 
in STE M. A majority of participants described diversity as 
a reason they opted to co me to Mason. After graduating, 
Behre m re ected, “I think one of my most favorite things 
about George Mason is that it has a ton of diverse students. 
Like, for al most every diverse group of people, you can nd 
that there’s a club for the m, you kno w. So that’s one of the 
rst things that I did as a diverse student.”

 While 100 % of Hy drogen and 80 % of Heliu m were 
fro m rural Virginia, we observed in journal pro mpts, focus 
groups and intervie ws that many of the student partici -
pants in the R A DSS progra m identi ed the mselves as ru-
ral. The responses (in Table 3) illustrate the various ways 
participants described identifying as rural when respond -
ing to journal pro mpts their rst se mester in the progra m.
In a di erent journal entry, Elaine wrote about the di er-
ing perspective of what is “the city”: “ when I refer to Fair-
fax as “the city” I get rando m angry people telling me that 
it is the suburbs.”
 Paige shared ho w so me other students have pointed 
out that she has an accent, so meti mes as a joke. She said 
in a focus group, “I guess I adjust my voice depending on 
like where I a m … I actually feel like when I talk southern 
up here, it makes me feel less-- it makes me see m less intel-
ligent, so I try to pronounce every syllable.”
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 Jocelyn also shared in her intervie w, “ My roo m mate, 
she’s fro m the city. She al ways tells me I’ m country [laugh-
ter]. She’s like, ‘ You can hear it in your voice.’ I was like, ‘ No, 
you can’t.’ And she was like, ‘ Yes, you can.’ And so like yes, 
… well maybe I a m rural.”
 The student participants also describe significant con -
nection to their fa milies. In her focus group as a second-
year student, Leigh said, 

“I talk to my parents-- I literally talk to my parents 
every day and I tell the m, like, what’s going on, and 

they give me advice ‘cause, like, neither of the m  have  
 been to college and    they haven’t  really experienced 
anything, so I guess they kind of can experience it 
through me  or they support me in whatever way they 
can.”

During her first 2 years at Mason, Jocelyn regularly made 
the 3-hour trip to her ho meto wn every weekend. And 
while in school, she would talk to her mo m or her grand -
mother every day. “I talk to my mo m. I tell the m ho w I’ m 
doing in school and my mo m al ways asks me. She’s like, 

“I couldn’t do that work.”  And 
participants  described  their  
parents as i mportant influences 
in their lives and that their sup-
port is significant. For exa mple, 
in her intervie w, Ca meron said, 
“ My parents have kno wn that 
I a m not going back [to where 
I gre w up] since I was like five, 
like they are a ware. They’re very, 
very  supportive  of  anything  I  
want to do.”

P a n de mic S hifts
     In this final section of results, 
we present results related the 
C OVI D-19 pande mic which i m-

pacted both cohorts of this progra m. When the world shut 
do wn in March 2020, Hydrogen was in their third year and 
Heliu m was in their second year at Mason. The 2020-2021 
acade mic year was pri marily virtual for most of the par-
ticipants, with so me exceptions for in-person labs. Many 
students of the Hydrogen cohort had moved near Mason’s 
Fairfax ca mpus. Those Heliu m students who had planned 
to live on ca mpus were required to move back ho me and 
take classes re motely classes for the year. 
    Reflecting on the year she was at ho me, Elaine shared in 

her intervie w, “I think definitely 
having  to  live  at  ho me  made  
a  much  bigger  i mpact  on  my  
grades and things. I had to co m-
pletely change the way I studied 
because before, I was never re-
ally ti me e fficient.” And she also 
talked about ho w her rural to wn 
didn’t have fast internet access. 
“I have poor overall internet [at 
ho me]. So meti mes I drop o ff of 
Blackboard connections, but it’s 
pretty easy to relog on and it kind 
of works again.”
     Patricia, who then lived in 
Fairfax, didn’t visit fa mily dur-
ing C OVI D in order to keep the m 
safe. “So [at ho me] I live with my 
mo m and my older brother, but 
we live right beside my grand -
parents. So they’re our neighbors 
and, of course, we see the m every 
day all the ti me. And I was scared 
co ming fro m Fairfax, this big city 
with the big a mount of [COVI D] 
cases, that I would get it, even if 
I was asy mpto matic, and take it 
ho me and give it to my grandpar-

Ta bl e 3.    Fo ur e ntri es res p o n di n g t o t h e j o ur n al pr o m pt, “ D o y o u c o nsi d er y o urs elf r ur al?” 

Ta bl e 4.   Fo ur res p o ns es res p o n di n g t o t h e i nter vi e w pr o m pt,  “ W h at di d y o u pl a n t o d o i n y o ur s u m m er 2 0 2 0 t h at y o u c o ul d n’t?”
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ents. And so I really didn’t wanna do that.” 
 O ne R A DS Scholar explained their decision to take a 
leave of absence during 2020-2021 acade mic year. “I just 
felt like, u m, I wasn’t really getting the full experience of be-
ing in college. I just didn’t wanna take a chance and do it 
online because I’ m more of an in-person, hands-on learner 
any way. I feel like since I kno w that that’s ho w I learn, I 
probably made the right decision for myself to not-- to take 
a year o ff.”
 There were significant repercussions fro m the year 
online. The progra m leaders observed students struggling 
to adapt to the online learning environ ment, multiple 
failures at first and so meti mes second atte mpts of key 
courses, such as Organic Che mistry. T wo students opted 
to take a leave of absence fro m classes, and it was gen-
erally more challenging for the cohorts to meet together 
and with progra m leaders. Rather than in-person meet-
ings or se minars or events, the R A D DS progra m held vir-
tual events via Zoo m in the 2020-2021 and 2021-2022 
acade mic years; in the latter year, this was despite the fact 
that many students had returned to ca mpus. We modified 
the research procedures to add questions related to the 
pande mic to the se mi-structured intervie ws, which were 
co mpleted in the su m mer and fall of 2021. 
 [ Henrietta]: The “pande mic has hindered so me things. 
Because last year, we were trying to do more as, u m, as a 
co m munity, to do more with each other and to interact with 
each other. And so with us not having to be, u m, in-person 
a lot, that kind of hindered so me things.” I really appreci-
ate those [R A DSS leaders] that have sent out resources 
and [shared] ways to help us, whether it’s for tutoring or 
whether it’s for financial reasons, whether it’s just to co m -
municate. Because, u m, one of the things that we discussed 
in our little meetings was that being ho me was tough. And 
so they’ve even tried to have a virtual ice crea m social. I 
wasn’t able to make it, but the thought of it was very neat.”
Henrietta was referring to the supple mental e mergency 
scholarships the R A DSS progra m provided mid-se mester 
in spring 2020 as well as the virtual events we held in the 
2020-2021 acade mic year. 
 In  the  intervie w,  the  students  responded  to  the  
pro mpt “ What did you plan to do in your su m mer 2020 
that you couldn’t?”  Students talked about mostly missed 
opportunities for research and internships and expressed 
frustration  and  disappoint ment  when  progra ms  and  
positions were canceled. So me students were fortunate 
enough that their positions could be co mpleted virtually, 
or they were able to arrange other virtual or in-person 
experiences that contributed to their professional devel-
op ment. Exa mple responses to this intervie w question are 
provided in Table 4. 

Disc ussi o n
 The R A DSS progra m ai med to retain rural and diverse 
student participants, supporting the m through to gradu-

ation with an undergraduate STE M degree; Figure 2 co m-
municates the di fferent persistence experiences of these 
cohorts. The data presented in Table 2 and Figure 2 sho w 
successful acade mic progress and graduation of 80 % of 
the first cohort, Hydrogen. This group experienced the 
pande mic in their 3rd year (6th cu mulative se mester) 
at Mason; all were fir mly entrenched in their major pro-
gra ms and see med to adapt well to virtual classes during 
their senior year. The average ti me to graduation for Hy-
drogen was 3.88 years, which is shorter than the average 
for Mason (4.36 years).
 The second ( Heliu m) cohort’s experience was pro -
foundly i mpacted by the pande mic, which occurred in the 
spring se mester (4th cu mulative) of their sopho more year. 
So me Heliu m students opted to take a leave of absence 
fro m Mason and others failed so me of their classes during 
the 2020-2021 acade mic year, which delayed graduation 
by 1-2 se mesters. T wo students elected to leave Mason 
co mpletely in the years post-pande mic. In total, only 5 of 
the 15 participants (33 %) in Heliu m co mpleted their un-
dergraduate degree; in co mparison to the Hydrogen, this 
starkly lo wer graduate rate de monstrates the profound ef-
fect of the pande mic, which may be considered part of the 
chronosyste m in the social-ecological model. Occurring so 
early in their college life, the pande mic had greater e ffect 
on Heliu m than on their older peers. Fortunately, of those 
students fro m Heliu m who did co mplete a degree, the av-
erage ti me to graduation was 4.30 years, which is nearly 
the sa me as for Mason.
 W e posed t wo scholarly questions related to the 
R A DSS Progra m at Mason. The first asked ho w the individ -
ual co mponents and holistic design of the R A DSS Progra m 
contribute to the retention of, 
and the ti mely co mpletion of 
a degree for, rural and diverse 
Virginia students in STE M. Ex -
a mining the longitudinal data 
we  collected,  so me  progra m  
co mponents were more valu-
able than others in contributing 
to student persistence. In Figure 
3, the relative i mportance of the 
various ecosyste m co mponents 
is graphically displayed. 
 Men toring  and  co m mu-
nity were the most significant 
for ms  of  support;  these  t wo  
overlapped  and  were  a  part  
of the mesosyste m. Acade mic 
and well-being support were 
valued  progra m  co mponents  
that contributed to the Co m-
munity and Mentoring circles. 
For  most  of  the  Hydrogen  
cohort,  the  Su m mer  Bridge  
Ca mp  was  the  beginning  of  

their co m munity, and our data confir ms the value of this 
progra m co mponent. Led by faculty mentors and includ -
ing co m munity building activities, conferences and trips 
were subsequently i mportant and overlapped with both 
co m munity and mentoring. Pri marily mesosyste m and 
microsyste m co mponents, these trips a way fro m typical 
social and acade mic environ ments may also be inter-
preted as part of the exosyste m. Se minars and research 
were of lo wer i mportance; notably, these co mponents 
were very i mpacted by the pande mic and that may be 
evident in these results. The scholarships were moderately 
i mportant and overlapped slightly with research; grant 
funds were used to help 4 students participate in su m-
mer or acade mic year research. While scholarships at the 
microsyste m level were valuable, they were not enough to 
support persistence. Most students who left the progra m 
did so for reasons other than financial. 
 O ur data indicates “Research” was a s mall contribu-
tor to the overall progra m landscape (Figure 3); this is 
referring to student undergraduate research experiences 
( UREs), which was a specific goal of the R A DSS progra m. 
Significant funding was allocated to support UREs for par-
ticipants. In the first t wo and a half years of the progra m, 
we held regular group and individual meetings regarding 
research opportunities. While so me pursued research ear-
ly and gained experience in su m mer 2019, most students 
in both cohorts opted to wait to pursue research and, as 
a result, the pande mic i mpacted their intention to join a 
research group or secure a research internship. The data 
sho wn in Table 4 de monstrates students’ experiences with 
cancelled or altered opportunities. We hoped to add results 
specific to rural students to the wealth of support for this 

Fi g ure 3.   D e picti o n of act u al ec osyste m of s u p p ort f or st u d e nts i n t h e 
R A DSS pr o gr a m. C o m p o n e nts t h at were m ore i m p ort a nt are s h o w n wit h 
l ar g er circl es a n d t h os e w hic h m er g e d i n t h e st u d e nts’ ex p eri e nce are 
s h o w n t o overl a p.
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high i mpact practice (Kuh, 2008; Lopatto, 2010), but the 
pande mic li mited the data we could collect on this type of 
support. While our data on providing research support is 
inconclusive, there is a mple literature precedent regarding 
the value of research experiences for supporting retention 
and success in STE M, especially a mong underrepresented 
minority groups ( Horsch et al., 2012; Ishiya ma, 2001; Kaul 
& Pratt, 2010; Nagda et al., 1998; Schneider et al., 2015; 
Stanford et al., 2015) 
 Our r esults are consistent with other si milar studies 
of rural identifying, and often rst-generation, college 
students. The work of Gibbons et al. identi ed the in-
stru mental role of mentors and their e motional support 
as contributing student success ( Gibbons et al., 2022). 
The authors also noted a high value in peer relation-
ships. Feeling included in the acade mic co m munity was 
also identi ed by Stephens et al. as an i mportant goal for 
progra ms ai med at supporting rural students (Stephens et 
al., 2015). Our results co mple ment these works, providing 
further evidence of the major role of co m munity in sup-
porting STE M student outco mes. 
 Our sec ond research question asked what insights can 
be learned about the progra m participants. Many of the 
participants identi ed as “rural,” or co ming fro m a rural 
area, and recognized the mselves as di erent and so me-
ti mes less prepared fro m high school than their peers. 
These observations are consistent with the work of Means 
et al., who observed rural African A merican students 
so meti mes did not have the “kno w ho w” to be success-
ful in college ( Means et al., 2016). The participants also 
highly valued diversity and for many, that was a major 
reason for deciding to enroll at Mason. While so me par-
ticipants identify as rural, so me students relocated mul-
tiple ti mes during their secondary education years and it 
is entirely possible those alternative life experiences in u-
enced their identities. The participants also had a strong 
relationship to ho me and fa mily; many stayed connected 
to fa mily on a regular basis, especially in the early years, 
and traveled ho me often, consistent with literature prec-
edent (Stephens et al., 2015; Worsha m et al., 2021). For 
so me participants, these relationships were signi cantly 
challenged by the pande mic, where learning fro m ho me 
beca me di cult or i mpossible.  

Li mit ati o ns
 Our ndings are not meant to be generalizable be -
cause we are working with qualitative data and a relative-
ly s mall sa mple of students. We did not collect the sa me 
data fro m all participants; for exa mple, so me students did 
not respond to all the journal pro mpts, so me did not par -
ticipate in the focus groups or intervie ws; our clai ms are 
based upon those students who did provide various data. 
For students who left Mason or changed to a non-STE M 
major, we only have data fro m when they were a par -
ticipant in the R A DSS progra m and we do not have their 
su m mative re ections of the progra m. Progra m leaders 

only have anecdotal data regarding why students left 
Mason or the R A DSS progra m; data regarding this topic 
was not collected as part of the research study. Our study 
was not designed to investigate intersectionality (Cho et 
al., 2013; Mitchell et al., 2014), such as when a student 
identi es with more than one underrepresented group 
and identi es as rural (e.g., a black fe male fro m a rural 
area); we did not parse our data by gender, race/ethnicity, 
or rst generation. Given these li mitations, the study gen-
erated ndings that could be used in subsequent research 
to further investigate the degree to which these support 
structures contributed to success and persistence indi-
vidually or through interaction with the other structures. 

C o ncl usi o ns a n d I m plic ati o ns
 The holistic nature of the R A DSS progra m and its co m-
ponents at the micro- and mesosyste m levels co mbined 
to create a supporting and nurturing environ ment for rural 
and diverse Mason students in the College of Science. Of -
ten scholarships are not enough of an intervention to 
support persistence and graduation in STE M majors; co m-
munity building activities and thoughtful acade mic and 
personal mentoring are vital co mponents and should be 
included in si milar progra ms. In additional, all stakehold-
ers (students, sta , and faculty) should be adequately 
co mpensated for their ti me and energy invest ments re-
lated to these activities. 
 Rural students have intersectional identities which 
merit recognition and thoughtful interventions. Many 
large research universities across the country (e.g. The 
Ohio State University, Colu mbus, O H) are located in urban 
areas and also enroll sizable student populations fro m ru-
ral areas. Other schools are geographically located in more 
rural co m munities. Moreover, a rural student could attend 
a school in an urban or suburban location far fro m their 
ho me, and that school might not even kno w to consider 
this part of their students’ identity. The results described 
here may be useful to faculty and ad ministrators at any of 
these schools as they co me to appreciate the rural identity 
of their students and ho w that identity plays a role in the 
equation related to persistence and graduation.
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