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Abstract

Step Upto Physical Sdence and Engineering at Ran-
dolph (SUPER)is areauitment and retention program for
natural sdence and mathematics majorsat Randoloh Cok
lege, asmallliberal arts college in central Virginia. Begun
asa pilot programin 2010, and then funded by two Na-
tional Sdenae Foundation (NSF) Scholarships in Sdence,
Technology, Engineering and Mathemdlics (SSTEMV)
grants, the progam has multiple cohort experiences
throughout a student’s four years of college. This peper
analyzes the college-wide reauitment and retention
innpads of the SUPER program by examining applicant
interests and dedared majors as well as college-wide
retention. This paper also analyzes the reauitment and
retention impads of the assodated schalarships and in-
dusion in the SUPER program by comparing scholarship
vs. non:scholarship students, and students in the SUPER
programvs. studentts notinduded in the SUPER program.
W\eare interested in the reauitment and retention of all
studentsin STEVIand, because of long:standing pattems
of exdusion, the impadt on women, African Americary/
Bladk, Hispanic/Latino(a), and Native American students.
The program hes led to an inaease in students major-
ing in physical sdence from 6.2% of all dedared majors
at the college in 2012 to 14.2% of all dedared majors
in 2019, and improved retention to graduation in STEVI
(31% for students entering in 2013 t 40% for students
entering 2015) while overall retention at the college de-
dined. Whie the scholarships assodated with the NSF
grants were effective at inareasing applications to the
program, retention rates for scholarship students and
nonscholarship students were not significantly differ-
ent. Students within the SUPER program showed higher
retention o graduation in STEVIwhencompared to ather
STEVHnterested students aqoss all demographics (54%
vs. 29%) and among female students (62% vs. 33%).
Retention to graduation in STEVIamong students identi-
fying in traditionally underrepresented radal and ethnic
groupsis also higher for SUPER students than ather STEVI
students (42% vs. 24%), though this difference was not
statistically significant. This analysis demonstrates the
effectiveness of the SUPER progiam in improving the

requitment and retention of STEM students at Randolph
Colege and an provide atemplate for similar prograns at
other institutions.

Keywords: scholarships, reauitment, retention, indu-
sion

The economic competitiveness of the US. in the
global market demands a highly quialified STEV1(sdence,
technology, engineering, and math) workforee (Ameri-
can Assodation of State Colleges and Universities, 2005;
National Sdence Board, 2019). From 2009 to 2015, em+
ployment in STEVI oacupations grew at mare than double
the rate of employment in NonSTEIM! oacupations (Fayer
etal, 2017), and faster growth for STV employment vs
nonSTEM employment is expeded to continue (Employ-
ment Projections, 2021). Unfortunately, inadequate K-12
sdence and math education, dificulties with retention in
STEVIdisdplines at the university level, and the inability of
students to cover the cost of education negatively impact
the devdlopment of this STEVIworkforae (U.S Departrment
of Education, 2016; Desiver, 2017; Sithole et al,, 2017).
For eample, in 2017, aimost half of all graduating high
school seniorsindicated aninterest in STEM, butonly 21%
wee acdemicaly prepared, with students who were
lowtincome, first-generation, and/or fiom traditionally
underepresented radal and ethnic groups less likely to
demonstrate preparedhness for college-level STEVI courses
(ACT, 2018). The challenges of retertion and degree at-
tainment in STEM are intensified for many students,
induding Blads/African American, Latino/a, and Native
American/Alaska Native students, because of a history of
edusionary pradtices in the field. Whie degree comple-
tion rates in STEVIare low for all demographics, with only
40% of students who begin college interested in STEVI
graduating with a STEVI degree in 6 years (PCAST, 2012),
degee completion rates for Blads/African American,
Latino/a, and Native American/Alaska Native students are
roughly half that of the national average (Hurtado et al,
2010).

To help students interested in STEVI degrees persist
and complete STEM! degress, we implemented various
components of a program tied togetherin aaohort model
In 2010, Randolph College piloted a summer transition

program, a twoweek intensive math and sdence course
for entering first-year students. In 2013, with funding
fiom the National Sdence Foundation (NSF) Scholarships
in Sdence, Technology, Engineering and Mathermatics
progam (SSTEM), we were able to launch a fouryear
progam with the programming components that, from
experience, we believe all students could benett from,
induding the summer transition program. The NS fund-
ing also supported needtbased merit scholarships for
approximately half of the students in the progiam. e
aeated this program by choosing those components that
we have leamed from experience help students suaceed,
but that students will often neglect without some incen+
tive or guidance to complete. Whie the components were
selected and designed based on educator experience, the
individual elerments (listed below) are welksupported in
the STEM education research (e.g,, Dagley et al, 2016, To-
meskoetal, 2016; Sithole etal, 2017, DSoura etal, 2018).
These components were seleded to provide finandal and
acdemic support while also building community among
the students in this program. Research demonstrating the
importance of sdence self-eficacy and STV identity as
mediating factors in the impact of sdence support servie
&s (e.g, themaset al 2011) and demonstrating the im-
portance of belonging in college student retention (e.g,,
Walton and Gohen 2011) wes just emerging when the
program was developed. Howeves; the underlying theme
of this work, that the effectiveness of support services and
interventions depends on how these adtions impadt a
student’s peraeption of themselves, is consistentt with the
experiencebased dedsions meck in the development of
the program. Herewedisauss the eficacy of the program,
called Step Upto Physical Sdence and Engineeringat Ran
dolph (SUPER).

This paper eamines the effectiveness of this progam
in reaching its goals to reauit, retain and educate future
sdentists, particularly in fields outside the life sdences,
by examining the impadt of the progam on the college
asawhole and by comparing SUPER students to students
at the college who are nat in the SUPER program. Whie
the overall goal is 1 inarease the number of STEVI stur
dents successfully graduating, suaess in the progrant
goal must indude requitment and retention of students
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who are traditionally undemrepresented in these fields,
S0 We also look at our suasess aaoss the demographic
characteristics of gender and race/ethnicity. This paper is
not an analysis of the impact of individual programmatic
elements of the SUPER program but is instead an exami
nation of the effectiveness of a comprehensive cohart pro-
gram and of the effedtiveness of offering scholarships in
that program. The results of the program can guide ather
schook in developing programs to improwve the: reauit:
ment and retention of STEVI students.

Researching the effectiveness
of the SUPER program

Because of the size of Randolpoh College, wewere par-
ticularly interested in the ability of a program like this to
impact the whole college community. Because finandial
conaams ae a primary fadtor in the dedsion of where to
attend college, we are interested in the impact of scholar-
ships conneded 1o this particular program. And because
aprimary goal of the SUPER programis to produce future
sdentists, we need to assess whether SUPER is helping us
to attract more STEM! students, and whether students in
the program are moe likely to stay in a STEMIfield. Thus,
this peper assesses theimpadt of the SUPER program rela-
tive o its goal of improving reauitment and retention by
answering the following questions:

1) College-wide impacts: Has the SUPER progam
affected the reuitment and retention of STEMI stu-
dents at the college, regardless of indusion in the
SUPER progam?

2) Impact of the scholarships: Dothe SUPER scho
arships affect the likelihood of a student enroling
and being retained in a STEVifield at the college?

3) Impact of inclusion in the SUPER program:
Dossindusion in the SUPER program affect the like-
lihood of astudent enroling and being retainedin a
STEVifield at the college?

Due to historical and systermic roadblodss, improve-
mentsin reauitment and retention in STEVImustindude
significant impads on historically marginalized students,
soif the SUPER programis effective, weboth expedt to see
inareases in reauitment and retention for all students and
for sub-groups of students who are tradiitionally under-
represented in STEML Here we foaus on the aohorts en
tering the college 20132018 (limited to the 20132015
oohorts for retention o graduation), each cohort repre-
senting 22-27 incoming students.

Components of the SUPER program

The SUPER program indudes a significant rearuitment
effort from program faaulty, scholarships offered to pro-
spedtive program partidipants with finandal need, and six
programmatic components throughout the participants’
fouryears of college (Table 1).

Recruitment

Faculty involved in the SUPER program are actively
involved in helping to reait students to the college. EF
forts indude going to high schod college and career fairs
with college admissions counselors, having a SUPER in-
formation session at most onfampus reauiting events,
and emailing meny student prospeds and all qualified
STEM applicants to the college about the opportunity 1
apply o the program. Targeted reauitment of individual
students begins in the fall of the students senior year of
high school

Scholarships

All students in the SUPER progam recelve regular
finandal aid padeges from the college based on need
and merit. In addition, 81 out of 149 students whostarted
in the cohorts studied received additional annual NSFS:
STEM schalarships, with the scholarship offer made in
the spring (February through June) before the student
enoled at the college. Students were awarded scholar-
ships besad on academic merit as shown through test
soores and high school GPA, a brief application, and finan-
cial need Aminimum of 30 GPAand 500 math SATwere
recommended for admission to the program, although
we considered the complete transaript and application in

a holistic way to determine aceeptance and scholarships.
The scholarships were only available to students intend-
ing to major in a physical sdence (as defined below)
with unmet finandial nead and students were recuired to
maintaina 3.0 GAto retain their scholarships. If astudent
did not eam a 30 in either semester during an academic
year, the student was placed on prolation. If the student
did noteama 30in either of the two following semesters
while on probation, the student was suspended fom the
program, losing any assodated scholarship. If the student
eamed a 3.0 in a semester while on suspension, the stur
dent eamed badck the scholarship for the following year:
The number of scholarships available and the value of the
scholarships varied (Table 2). Thereweare typically twolev-
els of annual scholarship, for examgple, $5000 and $7500
in 2017 and 2018, with the diifference primarily based on
merit (the higher scholarships were generally awarded to
students doovea GAof 35 and math SAT of 600), but the
scholarships went as low as $1500 if the students unmet
finandial need wes lowey; as the total award padage in-
duding federal aid and college merit scholarships cannot
exaed the cost of attendance.

Programmatic Components

The six programmatic componernts indude 1. sum-

Element of the SUPER
program Timing

Targeted recruitment to the SUPER program beginning during the student's
Recruitment senior year of high school

Scholarship offers are made in the spring before the student enrolls in the
Scholarships college; students can maintain their scholarships for four years

Summer transition program

Two weeks before the start of the first year of college

Living learning community year of college

Begins during the summer transition program and continues through the first

Resource and study groups year of college

Begins during the summer transition program and continues through the first

Mentoring years of college

Begins during the summer transition program and continues through all four

Annual seminars

During the first year of college only for the 2013-2016 cohorts, and one semestd
each year for all four years of college for 2017-2018 cohorts.

ears of college

Career development

Begins during the summer transition program and continues through all four

Table 1. Identification of the key elements of the SUPER program and the timing of these elements.

Cohort # of Average annual
scholarships scholarship
2013 12 $5,250
2014 14 $4,857
2015 7 $1,929
2016 13 $2,500*
2017 18 $5,694
2018 17 $5,588

Table 2 Summary of scholarships awarded to SUPER students. The 2013

and 2014 cohorts were sui

by one NSF grant and the 2017 and 2018

cohorts were funded by a second NISF grant. Additional scholarships were

awarded in subsequent years

as a combination of NSF funds freed lgg

students who left the program and supplemental college funding.
scholarships awarded to the 2016 cohort were only 2 ﬁrs scholarships,

while the scholarships in all other years were renewal

for upto 4 years
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mer transition program, 2. livingleaming community; 3.
resource and study groups, 4. annual seminars, 5. mentor-
ing, and 6. career preparation. All SUPER students ammive
two wesls early to begin the summer transition progiam
and live together in the livingleaming community They
also begin to partidipate in resource and study groups that
continue throughout their first year: Each SUPER aohort
has a dass together in each of the four years they are at
Randolph College. Mentoring begins when they amive on
events and seffinitiated mentoring connedtions. The &
reer preparation component has the students makea con-
nection with the Gareer Development Center each year,
beginning with an introdudiory session during the sum-
mer transition program. These components are desaribed
further below.

1 Srmmetansition pogom

The SUPER summer transition program begins two
wesks before the first-year dass armives on ampus. The
aost of tuition, room, and board for these two wesks is
entirely aovered by NSF funding or by the college for all
students in the program. During the twoweek program,
students take physics, physics lab, and math for approx
mately 4.5 hours per day. When students are nat in dass,
we take them onfield trips to STEM fadilities throughout
the region, such as the Insurance Institute for Highway
Safety’s Viehide Research Lab, Feet Phammaceuticals, and
Famatome, a nudear energy company: The students
also mest with key ofices and personnel on campus,
such as the Gareer Development Center and the President:
of the College. A highlight of the program s a field trip
10 an amusement park for entertainment; bonding, and
activities on the physics of roller coasters. Students in the
summer transition program attend a resource and study
session most nights staffed by ane of the three faculty
members in the program and peer tutors. The students
also live together and have nightly sodal programming in
the domrs with the resident assistant, who is an upper-
dass SUPER student. This program begins developing the
cohort of SUPER students and heljps bolster acadermic
preparation.
2. LivingHeaming cmmuniy

In addition to living together during the summer
transition program, starting in 2014, all residential
SUPER students lived together throughout their first
year in a single hall of a dorm. Because of Randolph
College’s residential requirement that all students live
on ampus unless they are living with family within
50 miles, only eight out of 125 students participating
during the years with a living-leaming community
did not live on campus. The students do not have any
single dass together; but all first-year SUPER students
are together in one of two first-year seminar sections,
and most students are taking introductory sdence or
math courses together, most commonly introductory

physics and calculus. The second cohort of SUPER stu-
dents to live in aliving-leaming community areated a
petition at the end of their first year to be in the same
dom as the next cohort, and upper-class SUPER stu-
dents have often lived near the first-year SUPER stu-
dent hall since that time.

3. Resoureand'stucl goup

First-year SUPER students continue the resouree and
study group established during the summer program dur-
ing the fall and spring semesters. Forall cohorts in thefall
semestey; this resouree and study groupis held foroneand
ahalf hours onSunday evenings and students are recuired
to attend with a limited number o allowed aosences. For
the first four cohorts, we continued this Sunday evening
resource and study group in the spring, but for the last
two cohorts, we transitioned to a less formal Friday after-
noon gathering, The transition o this modiiied resource
and study group in the spring semester was inspired by
student frustration with the tradiional study hall model
Gmying ower into the spring semester; when many st
dents felt like they had already “figured out” college.
Beause these meetings sene as a dhance to frequently
chedkin with all the first-year SUPER students, the modi-
fied resouree and study group wes developed rather than
requiring only one semester of resource and study group
For all versions of the resource and studly group, peer tu-
tors wereavailable for students and each week the faculty
member in dharge led a brrief discussion or presentation
on a topic of interest for first-year college students, such
astime maragementor mental wellness, before students
begin working on homewark or ather assignments.
4, Seminars

All Randolph College students are required o take a
first-year seminar course. Initially, thase seminarsvariedin
topic, and the SUPER students were split into two groups,
each with one faculty member and a spedific topic. The
two groups would switch faculty members and topics
micksemester: In 2018, the college initiated a common
first-year seminar for all students in which faculty sec-
tion leaders also serve as premajor advisors. The SUPER
students are still placed in two sections with facutty fom
the SUPER program, but they cover the ssme mateerial and
content as all firstyear students and no longer switch
content and instructors at midterm. In addition, SUPER
students have always been assigned an academic advisor
from facutty afiliated with the SUPER program until they
dedare their majors but are nowadvised solely by the two
first-year seminar leaders until they dedare their majors.
Starting with the cohort that entered in 2017, we added
one-aedit sophomorg, junior; and senior seminars that
foaus on research and career preyaration.
5 Mentoing

TheSUPER students are assigned elthera peer mentor
oranindustry mentor at the start of their first year: Forthe
2013 and 2014 cohorts, all students were assigned indus-

try mentors, from fields similar to that which the student
intends to pursue. All students entering in 2015 and 2016
wee assigned peer mentors (upper-dass SUPRR stu-
dents) for the first two years and then industry mentors
for the last two years of college. Wemade this shift in the
mentoring program because meny students needed more
help adjusting to college in their first two years and were
not prepared to wark effectively with an industry men
tor. Students entering the program since 2017 have been
suneyed before arrival dbout their mentortype preference
so that we can assign them the type of mentor they pre-
fer. The intenttion is that initially half the students have a
peer mentoy; and half have an industry mentor; and this
ustially works out since meny students do not have a
preference. The mentoring program s supported by 34
menior/meniee events during the academic year; such
as a goup lunch and professional networking events fa-
dlitated by the collegels Gareer Development Centex: The
menior/meniee pairs are expeded to meet a minimum
of two times per year on their own. The goal of the men-
tor progam s 1o inaease students afiliation with their
disciplines.
6. (eerpreparation

The SUPRR progam indudes a recuirement for re-
search or intemships and recuires students 1 partidpate
in afouryear career plan fadlitated by the collegels Gareer
Development Center; We hold annuial sessions stressing
the importance of getting handson experience through
research orintemships, and weguide the students onhow
to find these experiences. Often, students will find an in-
temship through their SUPER mentor; The SUPER studlentts
self+eport partidipation in an intemship or research ex
perience, and 88% of them have reported completing at
least one intemship or research experience before gradu-
ation, with the other 12% unknown due to alack of self-
report. The career plan, which is a structured approach
1o career exploration and professional development; has
tasks for the student each semester: This plan starts with
resume development in the first year, indudes explora-
tion in Gareer Development Center events, such as mock
interviews and intermship exploration, and culminates in
graduate school and job fairs in the final year:

Methods

Bodgound

Randoiph College is a small, nationally recognized,
traditional liberal arts college in Virginia. Founded in 1891
as RandolphiViaconWomars College, Randolohiis known
for its excellent acaderic program and diverse dose-knit
community: The college is known for being strong in the
sdences— in part due to this program. The undergraduate
population has ranged between 600-700 students during
the years reported, and due to this size, each physical sa-
ence majortraditionally graduates fewerthan 10students
eachyear.
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@lege-wide impoadts
To assess the impact of this program on the college
as awhole, we looled at changes in the college since the
establishment of the fouryear SUPER program in 2013,
W& eamined 1) changss in the stated interests of stu-
dents enroling in the college, 2) dhanges in the number
of dedared STEVI majors, and 3) changes in retention to
graduation for STEVIand non'STEM students.
1) Changesinthestoted interests of students enrolling in
the olege
Student interests at application 1o the college
were categorized as PHYS (physical and mathermati-
@l sdence induding chemistry, envionmental sa-
ence, mathematics, engineering, compuler sdence,
data sdence or physics), BIOL (biology), HEATH
(health professions induding pre-vet, pre-nursing,
premed, dental, and pharmacy) or OH (other).
Soe students listed more than two interests, but
only the first two were considered as primary inter-
ests. In addition, because the challenges for reten
tion ae often greatest in the physical and math
ematical sdences, the dassification of the students
was done using a hierardhy of PHYS, BIOL, HEALTH,
and then OTH, with a student dassified based on
an expression of interest in the: highest category in
this ranking, For eample, a student who expressed
interests in biology and chemistry was dassified asa
PHYS student. Toaaoount for changes in the colleges
enrolment; the percent of students interested in
eachfield enroling in the college wes calaulated for
each year fom 20112018, Indusion of the dasses
entering in 2011 and 2012 provided a baseline level
of interest in STEV at Randoloh College before the
SUPER progam and &filiated scholarships wereac-
tively used in student requitment.

2) Ghangesin dedored STEVImagjors

Dedared majors and majors at graduation
weae similarly classified into PHYS (chemistry,
envionmental sdence, mathematics, engineer-
ing physics, and physics), BIOL (biology) and OTH
(other), using the same hierarchical approach. The
HEAITH category is not induded in dedared ma-
jors because we do not have health sdence majors
— those interests will generally dedare a major in
chemistry or biology. STEVlinterests may be PHYS,
BIOL and HEALTH while STEMI majors can only be
dedared in PHYS and BIOL Similarly, while some
students indicated an interest in computer sdence
or data sdence at application, these majors were
not available at Randolph College for the studied
cohorts, so would likely have dedared in PHYS
(frequently mathematics or engineering phys-
ics). Multiple majors and interests, reflecting the
breadth of the physical and mathematical sdences,

are combined into the PHYS category, both to re-
flect the SUPER prograns emphasis on physical
and mathematical sdences and because the small
numbers involved in this project do nat allow fur-
ther disaggregation. Students who doublemajor
are counted twice since we are counting the num-
ber of dedared majors at the college.
3) Ghangesin retentiontogracation for SIEViandnor-
SIEVIstucents
The percent of students retained to graduation
overal, retained to graduation in STEIV], and retained to
graduation in PHYS wes calaulated for students entering
the college fom 2011-2015. Students whobeganwith a
STEM interest and graduated with a STEVI major within
5 years were considered retained to graduiation in STEVL
Similarly, students who started with a PHYS interest and
graduated with a PHYS major within 5 years were consick
eredretained tograduationin PHYS (even if they changed
majors within the PHYS category).

Impadt of the scholarshijps

The NSRunded SUPER scholarships are intended to
be both a reauitment and retention tool. The impadt of
the scholarships on requitrment was examined by com+
paring the number of applicants to the SUPER progam
and to the college overall with the total monetary value
of scholarships to be awarded that year, and by compar
ing the endliment yield from students offered admission
1o the SUPER program with scholarships to those offered
admission to the program without scholarships. The 2016
ohort is exduded from the analysis of the impadts of

planned to spend four years eaming their undergraduate
degree at Randolph, the SUPER students were compared
10 a) all first-time, first-year Randolph College applicants,
b) all first-time, first-year Randdiph College applicants
with an interest in STEVI, and ¢) applicants to the SUPER
progam who were not admitted to the program. We
eamined retention to the second year and retention
graduation (overall, in STEVI, and in PHYS) and, when
possible, eamined retention for female students and
students identifying in traditionally underrepresented
groups. We dbtained a list of all applicants to the college
for the years of interest which induded demographics and
academicinterest. For demographic information, students
were dassified based on Randolph College’s data for the
Integrated Postsecondary Education Data System (IPEDS).
Students who identified as American Indian or Alaska Na-
tive, Bladk or African American, Hispanic, and two or moe
races were dassified as students identifying in tradiitionally
under-represented groups.

Results
(olege-wide impacts

Since 2013, the beginning of the fouryear SUPER
program), the college has seen aniinaease in enrolling stu-
dents interested in the physical sdences and aninaease in
dedared physical sdence majors, but no change in these
metrics for the life sdences. The percentage of enroling
students who expressed interest in studying life sdences
(BIOL + HEALTH) has remained between 21-23% of all
enroled, while students interested in physical sdences
inaeased from 17% before 2013 to 21-23% ance then.

were e S e L DL OIS N 2016 i e spring 2013, the rumber of deca ed refars

" tbite progam The impect o the scholaships on retiebred PR o Nt T A rumoer

ac 0ss

year akthotipackaiondbyvesHlyicosTRsiag e BbiYS) the second

of the stugents in the program who received the NSF S-

Students traditionally do not dedare their

STV scholarship to those in the program whanaibrasintil their sophomore year, which indicates that students have

\\&akso compared status in the progiam (if and howoften

passed a major attrition point from thefirst to second year:
Interestingly, BOL majors have not inaeased at the same

students were placed on prolation or suspended
fromthe program) for scholarship and non-schok-
arship students.

Impact of indlusion in the SUPER progam

The impact of indusion in the SUPER progam
on student suasess wes assessed by comparing
students in the program with similar students at
the college who were natin the SUPER program,
induding students who applied and were notac
cepted to the program, but whostill @me o the
oollege. To assess the impact of indusion in the
SUPER program on requitment, incoming appli-
Gtions — both to the college and to the SUPER
program — and yield from the applications were
compared Because the SUPER progiam is for
new college students and transfer students who

Declared majors
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Figure 1. Number of dedlared majors in PHYS programs at
Randolph College in Spring 2013 and Spring 2019. The ma-

jors emphasized in this program have seen much greater
growth than other programs at the college.
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Figure 2. BIOLand PHYS majors as a percent of all dedared majors. The percent of dedared PHYS majors has
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Figure 3: Percent of students entering in each cohort retained to graduation in 5 years. PHYS and STEM
students retained are those who expressed an initial interest in the field and then graduated with a degree

in the field. The college as a whole (which includes STEM graduates) has a decreasing trend in retention,

while STEM graduates by themself have an increasing trend.

rate as PHYS majors. Filom spring 2013 — 2019, the per-
cent of dedared BIOL majors (as a percent of all dedared
majors at the school) did not show a significant trend
(linear regression, p=0.14, df=6 Fig. 2), but the dedared
PHYS majors as a peraent of all dedared major inaeased
by 08 per year (inear regression, p=0.001, R2=090,
df=6,Fig.2).

The implementation of the SUPER program has also
coindded with an inaease in retention in STEM aaoss
the college. Overal, retention to graduation in five years
at the college has been dedining from 59% for students
entering in 2011 1o 52% for students entering in 2015,
but this dedining trend in retention was reversed for PHYS
students and STAVI students (BIOL-+HHEALTHHPHYS)
with retention of students interested in PHYS increas-

ing fom 24% 1o 33% for the dasses enttering in 2013
1o 2015 and retention of students interested in STEVI
(BIOLHHEALTHHPHYS) increasing rom 31% 1o 40% over
the ssme time pexiod  (Fig. 3). These numbars represent
retention in STEVIat Randoloh College and underestimate:
overal retention in STEVI (due to the fact that students
who transfer out often still graduate in STEMIfields), and
underestimate retention of students to graduation (due t
graduation in otherfields).

Impact of scholarshios

The availability of scholarships inaeased applications
10 the SUPER program but did not affect overall applica
tions to the college, and eaming a scholarship did not
affect retention of SUPER students. The number of ap-

plications to the SUPER program inareased with the total
monetary value of scholarships available each year (inear
regression, p=0.03, R2=0.75, df = 5), but the monetary
value of the scholarships hed no statistically significant
impact on overall applications o the college (p = 008,
Re=058, df = 5), number of applications from studerts
interested in STEV1(p=0.09, R>=055, df =5), or number
of applications from students interested in PHYS (p=0.23,
R=033,df=5).

Scholarship offers inaeased enoliment: yield and
retention 1 second year, but not to graduation, though
none of these diferences are statistically significant (Table
3). This retention rate for SUPER wes still higher than the
general student population. Ofthe students with scholar
ships who left the progam or left the program because
they left the college, five out of 16 were suspended for low
grades and one was on probation at the time they left the
program. Ofthe 14 nonscholarship students wholleft the
program, only ane was on probation at the time they left.
Throughout the years reported, 33 students with scholar
ships and 30 students without scholarships were placed
on academic probation, and seven of the scholarship
group and four of the nonsscholarship group evertualy
retumed to good academic standing

Impact of indlusion in the SUPER progiam

Impat onreauitrment

The dhangss at the college overallin termns of dedared
majorsand retention in STEVIare indicative of the impadt of
the SUPER program, butt the impact. of the SUPER progam
Gan akso be assessed mare directly by comparing students
inthe progam to students at the college whoae natin the
progam. Invitation o the SUPER progam inaeased the
likelihood of a student enroling at the college compared
1o the general student population (Table 4). For all of the
colleges acepted students, those interested in STEM were
equaly as likely to envoll after acceptance as the overall st
dent body; but students whoapplied to the SUPER progam
were gopradmately three times mae likely to enroll in the
oollege aaoss all demographics whether or not they were
aaepted into the SUPER progiam.

Impact onretention

Wesee in Tables 4 and 5 that retention to the sec:
ond year and to graduation are always higher for SUPER
students than the college population as a whole, though
these differences are not always significant. Retenttion of
the college population as awhoke in STEVIand PHYS was
significantly lower than retention for SUPER These tables
comypare SUPER students 1o the broad student body, not
1o students with similar academic aredentials fiom high
school. The potential impact of these differences is ex
plored in the discussion.

The retention estimates in Tables 5 and 6 overesti
mate the loss of students from the STEVI pipeline because
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Scholarship No scholarship
Enrollment Yield 56% (69/123) 46% (53/114)
Retention to 2nd Year | 88% (71/81) 82% (55/68)
Retention to
Graduation 52% (17/33 65% (26/40

Table 3. Enroliment yield, retention to second year, and retention to graduation by scholarship status. The
scholarships increased yield and retention to second year, and while scholarships did not increase reten-

tion to graduation, the SUPER students in general retain to graduation better than the overall college
population. None of these results are significant (Pearson chi-squared).

Students accepted into the
Students accepted to Randolph College
SUPER program
% interested in STEM
% enrolled % enrolled
enrolled

All 17 (1162/6787) 17 (538/3164) 50 (148/298)
Traditionally
Under- 13 (364/2759) 13 (170/1333) 35(31/88)
represented
Female 16 (724/4451) 15 (313/2050) 51(76/149)

Table 4. Enrollment yield of all applicants, applicants interested in STEM, and applicants to the SUPER

program. Enroliment yield for SUPER students was different from enroliment yield for all applicants to the
college and applicants interested in STEMat the p<0.0001 level (Pearson Chi-squared test).

All Female UR
Non-SUPER students 69% (700/1019)™ | 70% (452/650)™ | 64% (210/329)™"
Non-SUPER STEM students 70% (263/376)" 71% (161/228) ™ 66% (80/121) ™
SUPER students 86% (125/145) 88% (66/75) 90% (35/39)

Table 5. Retention to the second year for students in the SUPER program and all students not in the SU-PER
program (2013-2018). The students in the SUPER program were compared to both the general student
population not in the SUPER program and to only students who indicated an interest in STEM at the time
of application to the college. This comparison was completed for all demographics of students and then re-

peated for female students and students who identify in traditionally underrepresented groups (UR) using a
Pearson's chisquared test. Significant differences between the SUPER students and the non-SUPER students
are indicated by *** = p<0.0001, ** = p<0.01, *=p<0.05. This is independent of GPA, that comparison is
donein Table 7.

students who transferred to another institution
and graduated with a STEM degree are counted
as unretained. To partially correct this overesti-
mation, the analysis was repeated with all stu-
dents who transferred from Randolph College
removed from the calculation (Table 7). Table 7
shows that students in the SUPER program were
retained to graduation in STEM and PHYS better
than students not in the program across all ana-
lyzed demographics, though the differences for
traditionally under-represented groups were not
significant.

(omparson with students who goplied but were not
aaepled to SUPRR

Retenttion of students in the progam @n also be
compared with the retention of students who applied to
but were not aceepted into the SUPER program. The latter
group wes retained at the college to their second year at
a high rate (88%, 35/40) and retained to graduation at
a high rate (70%, 19/27). However; retention to gradua-
tionin STEMI(50%, 12/24) and in PHYS (45%, 5/11) wes
lower than for SUPER students, while still higher than for
the college overall. The small sample size of students not
acepted into the SUPER program predudes analysis of
this data by demographicgroup o statistical analysis.

Discussion

The SUPER program has been effective at inareasing
the reauitment and retention of STEM students at Ran-
dolph College. Overall, SUPER students are retained in the
sdences at a much greater rate than other STEVIstudents
atthe college, and the collegels physical sdence programs
have seen inaeased enroliments since the development
of the SUPER program. Both female students and students
who identify in traditionally undermepresented groups
(UR) were retained to graduation in the sdences at a
higher rateif they werein the SUPER program than i they
were nat, though the difference in retention for UR was
not statistically significantt. This lack of significance wes
likely due to the small number of LR students enrolied in
the SUPER program (12 out of 71 students in the 2013-
2015 cohorts analyzed for retention to graduation in 5
years). When a larger data set (2013-2018 cohorts) was
analyzed for retention to the second year; the UPER pro-
gram did significantly improve retention for students who
identify in traditionally underrepresented groups.

Ore possible explanation for the higher retention of
SUPER students is a stronger affinity for the college anda
stronger afinity for STHVIshown by SUPER applicants. To
try toacount for this difference, the SUPER students were
also compared to students who applied to the SUPER pro-
gram but were not accepted These students enrolled at
thecollege andwereretained, bothtothe secondyearand
1o graduation in five years, at similar rates o the SUPER
students, indicating a strong afinity for the college. How-
evey; these students showed lower retention in STEMand
PHYS. Because of the small ssmple size, these trends were
not analyzed statistically but do indicate that the compo-
nents of the SUPER program improved STEMI retention of
the studentsin the SUPER program.

Ancther predictor for the higher retention of SUPER
students is better academic preparation, but retention
is still higher for SUPER students than students equally
well prepared who are nat in SUPER. High school GRAis
a strong predidor of college suaeess (Allensworth and
Clark, 2020; Geiser and Santtelices, 2007), which is what
we have seen at Randoiph College. Table 8 shows reten-
tion vs. GRA data fiom the fall of 2010 to the fall of 2020
where retention from the first 1o the second year inare-
mentally inreases fom 53% fora GRAbelow 2.5 10 83%
foraGAabove 4.0. InTable 9 we show the colleges first
10 second year average retention rate as a fundtion of GA
for those at the college whoare notin the SUPER program
vs. those who are in the SUPER progriam from the years
20132018 Note that the SUPER program hasa minimum
recommended high school GRA of 3.0, but during these
years we accepted six students with GPAs just below 3.0
due to other; oultstanding aredentials. The SUPER progiam
at Randolph College has a twofold effect on retention as
it both attracts students with a higher GPA [average high
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Non-SUPER students SUPER students

All Female UR All Female UR
Retained to 51% 56% 41% 66% 68% 67%
graduation (265/517) | (194/346) | (56/136) | (47/71) | (28/41) (8/12)
STEM interested 53% 57% 45% 66% 69% 67%
students retained to (106/199) | (74/129) | (25/55) | (45/68) | (27/39) (8/12)
graduation
STEM interested 29% 33% 24% 54% 62% 42%
students retained to (57/199) ™" | (42/129) | (13/55) | (37/68) | (24/39) (5/12)
graduation in STEM **
PHYS interested 53% 60% 44% 68% 73% 70%
students retained to (47/88) (24/40) (11/25) | (36/53) | (22/30) (7/10)
graduation
PHYS interested 19% 17.5% 12% 47% 50% 50%
students retained to (17/88)™" (7/40)™ | (3/25)" | (25/53) | (15/30) (5/10)
graduation in PHYS

Table 6. Retention to graduation in 5 years at Randolph College for students in the SUPER program and
students not in the SUPER program (for classes starting in 2013-2015, graduating by 2020). The students in
the SUPER program were compared to analogous groups of non-SUPER students grouped by demographics

and student interest at the time of application. Significant differences between the SUPER students and the
non-SUPER students are indicated by *** = p<0.0001, ** = p<0.01, and *=p<0.05.

Non-SUPER students SUPER students

All Female UR All Female UR

68% 75% 60% 76% 80% 80%
Retained to graduation (265/391) | (194/258) | (56/94) | (47/62) | (28/35) (8/10)
STEM interested
students retained to 69% 78% 63% 75% 79% 80%
graduation (106/153) (74/95) (25/40) | (45/60) | (27/34) (8/10)
STEM interested
students retained to 37% 44% 33% 62% 71% 50%
graduation in STEM (57/153)™ | (42/95)™" | (13/40) | (37/60) | (24/34) (5/10)
PHYS interested
students retained to 67% 77% 58% 78% 88% 78%
graduation (47/70) (24/31) (11/19) | (36/46) | (22/25) (7/9)
PHYS interested
students retained to 24% 23% 16% 54% 60% 56%
graduation in PHYS (17/70)™ annH= (3/19) | (25/46) | (15/25) (5/9)

Table 7. Retention to graduation in 5 years at Randolph College for students in the SUPER program and

students not in the SUPER program, with students who transferred to other colleges removed. The students
in the SUPER program were compared to analogous groups of non-SUPER students grouped by demographics

(females and students who identify in traditionally underrepresented groups - UR) and student interest at

the time of application. Significant differences between the SUPER students and the non-SUPER students are
indicated by *** = p<0.0001, ** = p<0.01, and *=p<0.05.

school GA of 3.8), but it also has a significantly higher
retention than is shoan by GRA alone, due to additional
positive factors related to the program. Whike retention is
higher at all GAleveks, it is particularly interesting to note
that the trend of higher GPA predicting higher retention is
not seen for the SUPER students, which may indicate that
the progam is an excellent support mechanism particu
larly for the weakest students.

Ghen that the SUPER students outperform ather st
dents with similar incoming academic aredentials, other

aspeds of the program must contribute to thelr improved
retention. A sense of community and belonging has been
shown to inarease retention in STEIVI, particularly for stu-
dents whoidentify in undeepresented groups. The sum+
mer transiion program particularly gives the first-year
SUPER students a dhance to spend some time making
@mpus their home before the ampus fills with upper-
dass students, and the intensity of the summertransition
programgives themadnance to bond with their small co-
hort. The livingdeaming community, study and resource
groups, and academicoversight of the progam help them
1o stay onacademic tradk and not get lost. The mentoring,
Greer plan, and research and intemship programs give
them something to look forward to, give them a sense of
where they aregoing, and help themto set goals.
Scholarships were highly effective for reauitment
Whie SUPER students were in general retained at higher
rates, scholarship studentts in SUPER were retained to
graduation at lower rates than nonsscholarship students.
This does not mean that they are nat positively impactful,
just that meny of the scholarship students cdhose to leave
college while on academic proboation or suspension, indi-
cating that the loss or potertial loss of scholarship funds
may be what leads to attrition. The scholarship studertts
were less suaessful in retuming fom academic probation
and suspension, which could be because of a difference
in majors (scholarship students are required to major in
a physical sdence, while ather students in the progam
can maior in any sdence) or additional stresses on schok

GPA All students
under 2.50 53%
2.50-2.99 63%
3.00-3.49 66%
3.50-3.99 80%
4.00-up 83%

Table 8: dasses starting 2010-2019

retention to second year

Students not in
GPA SUPER SUPER
Under 3.50 61% 88%
3.50-3.99 77% 89%
4.00-up 78% 84%

Table 9: classes starting 2013-2018 retention to second year
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arship students. Finandal support has a strong impact
on students embarking on STEVI education, but limited
impact on degree attainment (Castlenan et al,, 2018),
demonstrating that additional support is needed to guide
students o graduation. e do find that some level of
scholarship dollars is essential for program suaoess, in part
due to getting the program noticed at the requitment
stage, and also in order o bring up the academic level of
the students in the SUPER program. Whike the incoming
dasses at the college as a whole had an average GA of
just under 35 for the years reported, the SUPER students
who were aaepted without additional scholarships had
anavergge GAjust over 3.7, and those with scholarships
hed an average GRA of over 3.9. Scholarship studerts
continued to have greater GAAs than non:scholarship stu-
dents after one year of college and at graduation (which
inareased 1o a GRA difference of 04 points). Interestingly,
we do not see a significant difference between the years
when scholarships were higher and the years when they
were lower: Having a scholarship program helps to rearit
stronger students.

Conclusion

Acomprehensive support program such as the SUPER
program developed at Randolph College can be used as
an effective reauiting tool and support system for aca-
demic suacess. The added benedt of scholarships (which
in this case have been funded by two NSF SSTEM grants)
alows us to reauit academically stronger students, but
the program will continue once the federal support runs
out because we have shown that the academic support
pleces are important to requitment, retention, and acx
demic suacess. Whie the stronger academic aedentials of
incoming SUPER studentts and the possibility of a higher
afinity to STEViand to the college for students whoapply
tothe SUPER program confound the analysis of theimpact
of the program, the higher retention of SUPER students
compared to incoming nonSUPER students with similar
a@demic aedentials, and to students who applied to
the SUPER program but were not aceepted, support the
daim that the programmatic aomponents of the SUPRR
program are effective at improving retention of students
in STEVL The overall, college-wide improverment in reten
tionin STEMIsince the development of the SUPER progiam
also indicates the eficacy of this program.

It is our hope that this progam can sene asamodd
for others. The impact of individual components of the
programis not discemible in this analysis but is a focus of
futureworkin this project WWewill use changesin the pro-
gram over time o try to discem the impact of individual
program components In addition, we are continuing the
program with additional supports for SUPER students:
While the program components desaribed here provide f-
nandial and academic support for students, we have real
ized a responsibility to support students sodo-emotional

weltbeing, both by removing dbstades to their STEVI
education and helping students develop sodo-emoational
wellness, To this end, we have added a foaus onindusiv
ity and sodo-emational programming, such as resilience
training, to our newest version of the program. Whie
others may wish only to implement certain parts of this
program, we do see evidence that each piece may play
a significant role by itself, with the mast important un-
derlying theme being that we male the students feel an
important part of agroup
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