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Abstract: Peer-led Team

Learning (PLTL) is a model of
instruction and learning that has
been used to address low
success rates in various science,

, Pamela Lockwood, Vinitha Subburaj and Anitha Subburaj

technology, engineering, and mathematics (STEM) courses and other fields in higher education. (1) While
research conveying the efficacy of this model of instruction remains mixed, this project sought to add to the
body of knowledge communicating the benefits of PLTL for STEM achievement. This study examined the
experiences of STEM community college transfer students’ engagement in PLTL within their major course of
study when a suite of supports was provided. (2) Specifically, study participants were enrolled in degree
programs at a four-year rural, regional university in the engineering, computer science, and mathematics
(ECSM) fields and were provided social, financial, and academic assistance. Qualitative analysis of the data
revealed that with a PLTL component, community college transfer students were more likely to participate,
engage, and perform better in coursework given the additional supports. (3) Study participants indicated the
community of learners created through PLTL was a primary motivator for continued engagement and
progress towards ECSM degree attainment. (4) Implications for practice extend to engagement and retention
efforts of STEM students from the community college population

Keywords: community college transfer students; STEM; retention; peer-led team learning

1. Introduction

National educational policy reforms have raised concern about the shortage of science,
technology, engineering, and mathematics (STEM) professionals to meet growing labor market
needs. Institutions of higher education have made concerted efforts to recruit and retain students
interested in pursuing a STEM degree. Such efforts have included scholarships [1]; residential,
social, and curricular learning communities [2]; mentoring programs [3]; undergraduate research
experiences [4]; experiential learning [4]; and academic assistance, such as tutoring [5]. While
several of the studies cited target distinct populations [3,4] or highlight specific programs [2,5,6],
the current research base still finds some of these strategies ineffective and costly [1].

To confound this, higher education institutions have been preparing for the demographic
cliff, aptly named for the steep decline in first-time, full-time freshmen enrolling in colleges and
universities beginning in the year 2025 [7]. The Western Interstate Commission for Higher
Education [8] attributes the decrease to low birth rates during and following the Great Recession.
Moreover, allocations for state higher education appropriations have been on the decline [9]. In
response to the drop in tuition funds projected by decreases in student enrollment, higher
education institutions have thus looked to other student groups for enrollment growth such as
graduate students [10], online education [11], and non-resident freshmen [12]. The demographic
cliff presents an added challenge to meeting STEM workforce demand and has compelled
institutions to target efforts at other populations rather than the traditional population of
entering freshmen. For example, community college transfer students (CCTS) are one such
population to which recruitment and retention efforts should be directed if higher education
institutions are to survive [13].
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A College of Engineering (COE) at a four-year university engaged in efforts to assist the
population of community college transfer students (CCTS) seeking to obtain a STEM degree. In
2019, a National Science Foundation (NSF)-funded project was received by this College of
Engineering to provide CCTS with a suite of academic, financial, and social supports designed to
meet the unique needs of these STEM students. The first cohort of CCTS were encouraged to take
part in various activities outside regular class hours to assist with coursework, engage in a
supportive community, and develop as professionals prior to graduation. During the 2019-2020
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academic year, a peer-led team learning (PLTL) model was also incorporated into 39 COE courses
where student success rates were low and CCTS actively participated in these PLTL sessions. While
these support areas adopted by this COE play a role in student success, this research project will
primarily detail the measures taken in the academic domain and the incorporation of a PLTL
program provided to STEM CCTS.

PLTL was chosen as an avenue for support given the prior success demonstrated by research
on implementation in science-based undergraduate courses [14]. Recent research conducted with
PLTL has included the implementation of cyber-led PLTL in an organic chemistry course [15], and
within international contexts as a support for first-year biology students [16], with results
indicating successful learning outcomes for students. Although PLTL has been investigated in STEM
field content areas of mathematics, engineering, and computer science [17-19], research
regarding PLTL and CCTS is limited. However, one study detailed the structure and outcomes of a
partnership between a university and community college to transfer the PLTL practice to the two-
year college [19]. Gates et al.’s [19] evaluation of the program through qualitative analysis of
student responses found favorable results for a variety of student outcome measures for
community college students majoring in computer science.

Therefore, the significance of this study is to communicate the features and research analysis
of the PLTL program through the CCTS’ experiences in the different PLTL courses offered in the
COE. To serve this purpose, this study sought to answer the following questions:

How do CCTS describe their experiences with PLTL, when a suite of supports is provided? When
coupled with a suite of supports, do these experiences influence PLTL participation?

Within research question one, CCTS participants in this study were limited to a convenience
sample of individuals who engaged in PLTL and had access to the academic, social, and financial
supports provided. This was done so that barriers often experienced by CCTS that would hinder
PLTL participation would be limited. Moreover, and to further delineate the purposes of research
question two, PLTL participation was defined as having attended a PLTL session five or more times
within the course of a semester. In responding to these research questions, it is hoped that results
from this study would inform higher education institutions on methods that may be undertaken
to ensure CCTS success in STEM.

1.1. Peer-Led Team Learning

As an instructional model and conceptual frame, PLTL has been utilized for many years at
various institutions of higher education with mixed results [20,21]. However, studies do exist that
communicate the benefits of PLTL [22]. First introduced in chemistry courses at the City College of
New York in 1991 [23], the PLTL model is grounded in the theoretical frames of social
constructivism and equity, with equity broken down into the constructs of outputs, inputs, and
fairness [14]. As such, the PLTL model involves smallgroup cooperative learning, where all students
are given an opportunity to meet regularly with successful students, designated as peer leaders.
PLTL was designed to enrich course content understanding through discussion in a way that meets
the majority of students’ needs, given the structure of the supports provided by the institution.
These small group discussions, held outside of class time, do not incorporate formal procedures,
but focus on enhancing student understanding of a specific topic [24-26].

To provide a conceptual basis for PLTL, ref. [14] provided two main theoretical frames driving
the research: social constructivism and equity. Attributed to Vygotsky [27], social constructivism
is a theory that knowledge is socially constructed and situated in interactions with others. In
conjunction with this theory, learners are exposed to role models with advanced disciplinary
knowledge and skills in a field which the learner can interact, observe, and model [14,28]. In terms
of PLTL, these role models are the peer leaders themselves “who have succeeded in their
institutional culture as well as their particular course” [14] (p. 1688).

To operationalize a definition so that a systematic examination of learning could be achieved,
and issues of equity further analyzed within PLTL, ref. [29] divided equity into three main
conditions: equity of outputs, equity of inputs, and equity of fairness. Equity of outputs refers to
outcomes, or “results” as stated by [29] (p. 19), in which success may be achieved in the same
manner regardless of group membership (e.g., women achieving at the same rate as men). Equity
of inputs deals with the resources for achievement and success so that “all have a level playing
field” [29] (p. 20). Equity of fairness refers to the examination of the resources and results so that
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changes and tradeoffs may be made in terms of situational fairness [29]. In terms of PLTL, equity
of outputs may refer to having a peer leader that serves as a role model for success in a population
that is analogous to the demographics and background of the students they serve [29,30]. Equity
of inputs may refer to the provision of supports so that all students may have equal opportunities
to engage in PLTL. In terms of equity of fairness, institutions should examine courses for the
possibility of PLTL implementation and engage in the “balancing act” of how to expend resources,
knowing that the needs of some students may be met at the expense of others [14,29].

Moreover, Gafney and Varma-Nelson [31] identified a model containing six critical
components for successful implementation of a PLTL model. The critical components consisted of
faculty involvement, importance of PLTL to the course, leader selection and training, appropriate
materials, appropriate organizational arrangements, and administrative support [31]. In adopting
and adapting PLTL, these authors also suggest that implementation occur in phases, with
institutions conducting a pilot phase to determine applicability, reproducibility, and commitment
for student success and engagement. In the prior stages of this project, the COE used these critical
components and tested the implementation in various STEM courses with success [32,33]. Once
program implementation was researched and issues addressed [32], the PLTL program was fully
launched and a cohort of CCTS was encouraged to participate.

1.2. Community College Transfer Students

According to College Board Research, 42% of all US undergraduates are enrolled at
community colleges [34]. Taylor and Jain [35] indicated that slightly less than half of students
receiving their bachelor’s degree have transferred from community colleges. CCTS are generally
older with a mean age of 22-26 and are more likely to be minority, first-generation, and low-
income college students [36,37]. CCTS are generally commuters, who work either full- or part-time
and integrate college education into work and family responsibilities [36,38,39].

The ability to finance their education is a crucial factor for this population [36,39-41]. Pell
grants provide some financial assistance, but bachelor’s degree recipients who originate in two-
year institutions tend to accumulate more debt than students who begin in a fouryear institution
[42]. CCTS are thus more likely to work while pursuing their degree to overcome financial
pressures; however, working more than 30 h a week lowers their GPA and puts these students at
risk of not completing college [34]. CCTS face further academic barriers when making the
transition to a four-year university [38,39]. These barriers frequently result in a drop in GPA in the
initial semester at the university. This is referred to in the literature as “transfer shock” [43,44].
Thus, it is noted that CCTS have difficulties becoming immersed in the university community due
to the previously mentioned work, family responsibilities, commuter student status, or simple lack
of interest [39]; however, the financial constraints of this population are further linked to low
levels of social and academic integration [45,46].

Pascarella et al. [47] and Taylor and Jain [35] found that social and academic integration can
play a significant role in the persistence of transfer students. Prior results of PLTL in STEM
disciplines indicated this methodology as a potentially promising method for simultaneously
addressing both academic challenges and social barriers faced by this population.

Given the mixed results on the efficacy of PLTL present in the literature [20,21], this study
sought to add to the body of knowledge on use of this instructional model for STEM student
success. Additionally, and based on the prior success of PLTL implementation within the College
of Engineering depicted in this study [32,33], further investigation sought to dive deeper into the
research work and explore the efficacy of instruction of this type with unique and important STEM
student populations. CCTS were chosen for this study due to the distinct and diverse challenges
faced by this population and the contribution that attention to these students in academic and
social settings may have for increasing STEM degree persistence, attainment, and workforce
development. As mentioned, the limited research base involving the application of PLTL for CCTS
learning application is another motivation for conduction of this study. However, what research
does exist shows promise for CCTS success [19]. Additional research involving CCTS and PLTL
provides strength to the argument for the viability of this instructional model to assist diverse
populations of students with STEM content knowledge success in their STEM career pursuits.
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2. Materials and Methods

A qualitative case study design was utilized for this research to encompass a complete thick,
rich description and analysis of an instance bounded within a particular context [48]. Depictions
of CCTS’ participation experiences in PLTL serve as the instance. The context extends to CCTS
provision of a suite of supports provided in concert with the PLTL components, and the
interactions that resulted from participation. The choice of qualitative methods and, more
specifically, a case study design was to ensure that the topic was explored through multiple lenses
so that the instance under observation could be fully revealed and understood [49]. As a
comprehensive form of analysis [50], qualitative case study methodology provides a format that
allows the research to have the following characteristics:

. Particularistic—focusing on a particular situation, event, program, or phenomenon;
o Descriptive—yielding a thick, rich description of a phenomenon under study;
o Heuristic—illuminating the reader’s understanding of the phenomenon under study [48,51].

To provide this type of methodology for the current study, depictions of the setting, PLTL
program, and full descriptions of interview student participants accompany the explanation of the
procedures and analysis conducted.

2.1. Setting

The COE at the four-year rural, regional university in this study is one that houses the
disciplines of engineering (civil, electrical, environmental, mechanical, and technology), computer
science, and mathematics. As a newly established college, this COE has made concerted efforts to
attract and retain graduates to all programs through assistance in some form, including the
establishment of the PLTL program and the hiring of a student success coordinator [32]. The
program developed by the COE in this study was centered around the six critical components of
PLTL [31], with the components guiding the various measures the college undertook for
implementation. While a more detailed description of how this was accomplished is beyond the
scope of this paper, the authors suggest Lockwood et al. [32] for further reading.

Since faculty involvement was listed as the first of the six critical components of a successful
PLTL model [31], course instructors were given the authority to select their own peer leaders from
their best former students with the understanding that faculty would be working very closely with
the chosen student. In this manner, issues involving personalities could be considered at the onset
and were relatively nonexistent by the implementation of the program. In addition, faculty and
leaders both received the same PLTL training centered around metacognitive learning strategies
[33]. Peer leaders often attended lectures and scheduled regular meetings with faculty to discuss
moment-to-moment material and strategies for student assistance. Having the leader regularly
attend and be involved in the lecture component conveyed the importance of PLTL to the course,
served as a constant reminder of the support, and allowed for content material review for the
peer leader to work with the instructor to develop challenging, active learning materials for
workshops.

PLTL sessions were provided at least once weekly with more offerings being held at the
suggestion of the faculty member, students enrolled in the course, or if a more challenging topic
approached. Since peer leaders regularly attended lectures, their presence was a constant
reminder to students of the assistance that may be provided, and peer leaders stayed up to date
with course material and information. As part of modifications made to the PLTL format at this
institution, peer leaders were also “on call” and would make themselves readily available to
students through text, phone call, or online collaboration technologies. Peer leaders were
compensated for time spent on-demand to students, as well as any time needed to prepare for
PLTL workshops. While more specific program descriptions are beyond the scope of this paper,
more information about the PLTL program at this institution can be found in work by Lockwood et
al. [32] and Meador et al. [33]. Through adherence to the six critical components outlined by
Gafney and Varma-Nelson [31], with a few modifications to accommodate learning and program
differences, the PLTL model in the COE at this institution has seen increased success, especially in
courses previously identified as having high drop-fail-withdraw rates [33].
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2.2. Participants

Recruitment of participants was limited to only those CCTS who received assistance through
a scholars’ program in the COE at the institution in this study. This ensured that study participants
were receiving the suite of supports offered through participation in the NSF funded Scholarships
in Science, Technology, Engineering, and Mathematics (S-STEM) program and had access to a
course with a PLTL component. The suite of supports provided by their S-STEM involvement
consisted of assistance in academic, social, and financial areas. Academic and social support
consisted of, but was not limited to, frequent interaction with faculty advisors and a student
success coordinator; monthly S-STEM scholarship meetings encouraged participation in PLTL,
undergraduate research experiences, major specific student organizations, and participation in
community service opportunities. Financial assistance was provided through need-based
scholarships as determined by federal financial aid guidelines.

Thirteen students, eight males and five females, met all eligibility requirements and agreed
to participate. All majors in the COE, with the exception of civil engineering, were represented
with four computer science, two math, two electrical, two mechanical, and two environmental
engineering students, and one engineering technology student. Of the thirteen undergraduate
CCTS participants, three were at the sophomore level, six were at the junior level, and four were
senior-level. All students maintained a 3.0 GPA, were in fullor half-time status, and were in good
academic standing with the institution. In addition, four of these 13 students agreed to participate
in an interview. To provide the thick, rich description necessary in qualitative research [48], and
to provide an idea of the types of CCTS involved in this study, a detailed portrayal of each interview
participant is provided. Pseudonyms are used to maintain the anonymity of study participants. It
should also be noted that the interview participants described all attended the same community
college, which served as the primary transfer institution to the four-year university in this study.
2.2.1. Chrissy

Chrissy is a junior-level white female environmental engineering major who grew up in the
rural area proximal to the university. She began her post-secondary career attending community
college after completing high school and then transferred to an out-of-state, four-year
university. While she maintained grades of A/B in all courses, she quit school for a time as she
married a member of the armed forces and relocated to the East Coast. Upon her husband’s
discharge, the couple moved back to the area and Chrissy resumed classes at the community
college earning a mix of A’s and B’s. Upon transfer to the study institution, Chrissy had a majority
of A’s on her transcript and was selected by her advisor, a faculty proponent of PLTL, to serve as
his peer leader. She also became good friends with Marsha, another study participant. Although
these two individuals took many of the same courses at the community college together and
knew of each other, they did not officially meet until after transfer to the university.

2.2.2. Kyle

Kyle is a sophomore-level, white male computer science major who also grew up in the rural
area proximal to the university. Before entering post-secondary education, Kyle participated in an
alternative educational program designed to meet the needs of students at risk for dropping out
of high school. Kyle is not married and currently lives with his disabled mother and siblings.
Finances were a challenge for Kyle as none of his family members had the means to assist with
funding his education and were “barely getting by”. He originally studied music at the community
college and changed to business administration before finding his way to computer science. He
specified the limited job prospects in music and his dislike for business administration courses as
his reason for changing majors. After transferring from community college, Kyle has maintained a
near 4.0 institutional grade point average in his major-specific courses.

2.2.3. Marsha

Marsha is a junior-level, white female environmental engineering student who grew up in
the rural area proximal to the university and who attended the local community college right after
high school. At the time of data collection, Marsha was in her last year of study, planning to
graduate the following semester and was being advised in her program by the same faculty
member as Chrissy. Marsha is currently married and has aspirations of staying in the region once
her degree is complete. It is also interesting to note that Marsha was unsuccessful in taking two



Educ. Sci. 2024, 14, 945

6 of 16

math courses at her community college but was able to complete these degree requirements upon
transfer to the university, with both courses providing a PLTL component. Marsha holds a primarily
B-level grade point average.

2.2.4. Mateo

Mateo is a senior-level, Hispanic male computer science major who grew up in a rural area
farther away, but still in relative proximity to the university. While he attended the same
community college as the other interview participants, part of his classes were taken at a satellite
campus closer to his hometown. Mateo stated that his family could not afford his education, so
he worked part-time at a feed-yard to pay for school. He often carpooled an extra hour to the
community college main campus with classmates, when the courses he needed were no longer
offered at the satellite campus. He would “hang out” in the mathematics tutoring center when
differences in schedules left him with significant time before he could carpool home. Mateo is very
proud of the fact that he has saved enough money from his work during the summer to pay for
his living expenses and school so that he can graduate debt-free. He was highly recommended by
his community college professors and subsequently selected as a tutor in the mathematics
department at the four-year university. Mateo maintains a near 4.0 grade point average.
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2.3. Procedure

Upon receiving human subject research approval, data collection began with the conduction
of a focus group for students who met the qualifications for participation: being a CCTS and an
NSF scholarship recipient. Approximately 20 students met the qualifications and were invited to
attend the focus group, with 13 total participating. The focus group was audio recorded and lasted
for approximately one hour. Students were first asked about their participation in PLTL, where all
students indicated that they had attended at least five PLTL workshops. Elaboration of their
experiences was elicited with questions such as “What factors have impacted your decision to
participate or attend a PLTL workshop?” and “Besides PLTL, is there anything else you do outside
of class, where you are interacting with peers in your major or peers in the same class, for
assistance with material?”.

Recordings of the focus group were transcribed, and notes were taken in a research team
member’s reflexive journal. Notes and transcriptions were then used by the research team to
discuss and elaborate on the ideas discussed by the CCTS participants during the focus group. At
the conclusion of the focus group, student participants were asked to provide their interest in
participating in a follow-up interview with a member of the research team. The individual
interview protocol was then modified to reflect the determined changes and capture the concepts
discussed by students during the focus group. Four focus group participants consented to take
part in follow-up interviews and one interview was conducted with each participant. Interviews
were audio recorded and transcribed by the research team and reflexive journal notes were taken
immediately upon the conclusion of each interview. Transcribed interviews were also sent to
interview participants for accuracy and elaboration of content.

2.4. Analysis

In a deductive approach and prior to analysis, a priori codes were developed from the
foundational theoretical basis of PLTL. A priori codes of social constructivism, equity of outputs,
inputs, and fairness were created, as these areas frame much of the PLTL literature [14]. A
codebook containing these a priori codes, along with their respective definitions from the existent
literature, was created to assist the analysis, create a consensus among coding members of the
research team, and “maximize coherence among codes” [52]. Table 1 contains information in the
a priori codebook. Data sources for analysis existed in the form of focus group and interview
transcriptions, observational notes taken during focus group and interviews, and the researcher’s
reflexive journal.

Table 1. A priori Codebook.

Code

Definition Source

Social Constructivism

Equity of Outputs

Equity of Inputs

Equity of Fairness

Students make sense of their surroundings and experiences by actively developing concepts [14]
and models. As a process, this sense-making is assisted by social interactions through

discussions, debate, and problem-solving tasks. Individuals interpret their experiences using
socio-collaborative tasks in order to progress meaning within the group interactions to

defend, assert, and understand their developed conceptions.

“characterized as a distribution curve of student outcomes that roughly looks the same [29]
across a group. . . the primary goal is for all students to achieve a certain threshold of science

literacy” (p. 19). “Implicit, long-term, but clearly definable goal that involves both closing
achievement gaps while raising standards for all” (p. 20)

“In the context of science education, this may be manifested in equally good classroom [29]
facilities, materials, technology, curriculum, and teachers. It may mean equal access, an

equal opportunity to take upper-level classes, or equally encouraging treatment of students

by teachers in classes” (p. 20)

“Perhaps even more resources are needed—more instructional assistance or extra time

allotted for tutoring. Perhaps extant resources could be allocated differently or new more

effective approaches to instruction developed. . . It must be done within the school, weighing [29]
the best way to reach these students and the cost to other students” (p. 21)
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Each data source was then read and coded by two members of the research team to the
corresponding a priori codes. Following this first iteration of coding and as a peerdebrief [52], two
members of the research team compared the labels assigned to the data sources for consistency
and verification. Discrepancies were discussed, referencing the codebook, and a consensus of
label was determined for that discrepant data source. The two team members then discussed the
emergent themes within the data sources that fell under the a priori codes. Descriptive labels
were then created for each theme and a second iteration of coding was conducted. For the second
iteration of coding, data selected within a particular theme were cross-referenced for existence
among multiple data sources. A third iteration of coding was conducted for accuracy and
qualitative reliability [52].

3. Results

While individual themes developed within each overarching a priori code, relationships
between these themes also emerged. Themes embedded within the a priori codes and the
relationships among the themes are depicted in Figure 1. Each developed theme and the nature
of the relationships between noted themes will be subsequently described. It should be noted
that 121 total unique data points, including sentences, phrases, or other quoted utterances from
the focus group and interview transcriptions within the data set, were coded to the a priori codes
for theme development. Themes and relationships will be presented as one reads the diagram
depicted in Figure 1 from left to right.

: |

Social Equity of Equity of Inputs Equity of Fairness
Constructivism Outputs Availability o

Peer Leaders

o - - Supports for
Students

Y Typeof Y { Type of Peer Y ( PLTL Course

;\ Student ) \ Leader / [ Offerings f

Figure 1. A priori and Thematic Relationships Diagram.

3.1. Type of Student

From among all sources, there were 42 out of 121 total data points coded to the a priori
code of ‘social constructivism’, and the theme ‘type of student’ emerged from within this data
subset. ‘Type of student’ was further delineated into the types of students who did or did not
attend PLTL course components. For example, when Kyle was prompted about the types of
students that attend PLTL, he stated that

“Most of the people who attend will have 4.0s, kids who have that drive to maintain the
best grades. You know, so | think the kind of person who’s going to attend is always
going to be that type, who just knows what they need and are willing to go get it; that
are determined”.

Within the discussion of types of learners that utilized PLTL, the CCTS often referred to two
different types, those motivated to achieve As and those only wishing to maintain the average C
or “just pass”. To illustrate this idea, Chrissy stated that she believed students attended PLTL based
on it being “a personality thing, because they’re obviously very motivated students who want to
do well. And then there’s the ones that are like, just going to pass with a 70 or whatever”. As many
of the CCTS participants in this study were highly motivated and high-achieving, the data on these
types of learners attending PLTL, because of personality, symbolized the reciprocal relationship
that existed between social constructivism and the equity of outputs as shown in the thematic
diagram. To elaborate, Heylighen [53] stated that social constructivism “sees consensus between
different subjects as the ultimate criterion to judge knowledge. ‘Truth’ or ‘reality’ will be accorded
only to those constructions on which most people of a social group agree” (p. 2). Wilson and
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Varma-Nelson [14] provided that the equality of outputs “refers to a situation in which the
demographics or background of successful students is analogous to the demographics or
background of the overall student population” (p. 1687). The data collected for this study
suggested that community college transfers, as a type of highly motivated and successful learner,
gravitated towards PLTL as workshops were conducted by peer leaders who were established as
highly motivated and successful.

3.2. Types of Peer Leaders

Of the total 121 data points coded, 26 corresponded to the theme of ‘type of peer leaders’.
Within this theme, under the overarching a priori ‘equity of outputs’ code, CCTS described that
peer leaders were both content experts as well as project or course experts. That is to say that not
only could peer leaders help with course material, but they could also offer skills for studying for
an exam with a particular professor, assistance with course project requirements, or assistance on
information necessary for subsequent courses or completing degree program-required capstone
projects. This is consistent with PLTL literature which suggested that students view peer leaders
as role models who know how to successfully navigate the culture of the institution and courses
[22].

With this notion in mind, focus group participant four went so far as to say that they select
courses with specific peer leaders attached in much the same way they would register for courses
with a favorite instructor. When specifically asked whether peer leaders were content or
project/course experts, Mateo conveyed that in his experience, “so far there is a mixture of both.
They would like tell us how some code works or explain something further or they will tell us this
would be on the exam, you want might want to focus on this”. When asked for further elaboration,
all interview participants indicated that they found peer leaders extremely beneficial, the cause
of their continued PLTL engagement, and contributed greatly to their success in the course.

The institution in this study not only assigned peer leaders to conduct workshops for specific
courses, but also allocated resources for peer leaders to be available to students in an on-demand
nature, and within reason, for the schedule of the peer leader. Study participants overwhelmingly
found this beneficial. Detailing her experience, focus group participant nine provided that “there
was one occasion where | wasn’t able to make one of the sessions, so | texted him real fast. He set
up a zoom meeting with me and he went over it. It helped me out a lot”. Although skeptics may
raise red flags to this deviation in a PLTL model being a detriment to the peer leaders, Marsha,
referencing Chrissy’s experience being on-demand as a peer leader, indicated that “my friend is
now a peer leader. And she said that she would do it again, she doesn’t mind doing it. It’s not like
an inconvenience to her. It’s helping her learn the material”.

3.3. Thematic Relationships

Due to the close relationship uncovered within the data, ‘equity of inputs’ was highly
interrelated with ‘equity of fairness’—the balance between allocating resources to benefit some
students at a cost to others [14]. Due to the large number of double-coded data points that
corresponded to ‘equity of inputs’ and ‘equity of fairness’, the themes developed for these two
overarching codes were diagrammed, as shown in Figure 1, to exist within both. These consisted
of the availability of peer leaders and PLTL course offerings, as described by the community
college participants. When considering equal access for all for program supports, the trade-offs
of allocating institutional resources that allow for this access must be considered and were
mentioned by study participants. The following is an excerpt from Kyle on the on-demand nature
of peer leaders outside of the workshop and the platforms used for availability, access, and
convenience for students.

“My computer science peer leader uses Discord. Discord was originally created for video
game chats and creating gaming communities. You know, so a math major is much less
likely to know about discord than a CS major. You know, | do have a peer leader in my
calculus course, who uses Google Classroom. And | mean, that’s fine. But a lot of kids
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don’t like using Google Classroom. So yeah, | think it just comes down to computer
literacy and activity”.

Within a member check with Chrissy, she stated that she was compensated well in student
wages for being “on call” as a peer leader. Within peer leader training, Chrissy was also provided
information about platforms like Discord that could be used to communicate with students
outside of workshops or class meetings. During her interview she described her experience as a
peer leader as follows:

“Discord is an option but it is a computer science thing | don’t know about. So | just gave
them my number instead. If you need help on something, text me. | have probably three
or four that frequently ask me about something on the homework or ask me to go over
a specific thing from the session. So | like when they do that because | hope this is
helpful. But only a few of them reach out. And | make sure that | told them to give me
time because | have to figure out an answer. So don’t text me when it’s due at
midnight”.

Another established theme, within the ‘equity of inputs/fairness’ data subset, extended to
course offerings with a PLTL component. As part of the focus group and interview protocol,
participants were asked for expansion of ideas on what degree program courses they felt would
be better suited for PLTL components. Overall results were mixed, with CCTS participants split on
wanting an availability of PLTL in freshmen-level or major introductory courses versus junior- or
senior-level courses, where material was conceptually and theoretically more difficult. Chrissy
positioned herself on the side of PLTL in freshmen-level and introductory major courses by stating

“I think it would have been beneficial for physics. And then like | said, statics, to get that
understanding. Because what I've noticed is the professor will say something and it
sounds so complicated. Then the leader will work the same problem. And you’'re like,
that’s it? Like in statics, if | could go back and have a peer leader in statics it would be
just really simple. Because even now, | wouldn’t know how to work those problems,
because | just didn’t get a good understanding of it. So | think it would help”.

Mateo was on the opposite end of the spectrum, having transferred credit to the four-year
university that placed him in upper-level courses. The following is an excerpt from his interview.

“But for some basic classes, | don’t think we essentially need peer leaders. But it also
depends on the class because there’s some classes that are challenging. You could get
by finding students that help you or asking the professor. But there’s some classes that,
you’ll go to a lecture and you’ll have no idea what’s going on. | took one of those classes
before and | had to go to the session the first day because I'd have no idea. It was my
first class when | transferred here and | was having so much trouble”.

However, there were students, such as Kyle, who communicated that offerings in both ends
of a degree program would be beneficial. Kyle stated that he

“would say it would probably be best to base it [PLTL] on a similar structure that high
school tutoring goes into, because high school is a pretty big transition from middle
school. And so a lot of tutors and tutoring sessions in high school are utilized in the
freshman year and in the senior year, just because difficulty in course load and life
ramping up usually happens in those two transitory periods”.

Focus group participants also indicated that resources such as having peer leaders within
classes, and pre-professional organizations advertising PLTL sessions, increased their interest and
motivation to attend PLTL workshops. As a necessary component of successful PLTL
implementation [31], these themes communicate the importance of administrative allocation of
resources, such as Discord and wide-spread PLTL offerings, to ensure an equity of input and
fairness. Having the option to attend workshops online, with on-demand access to peer leaders,
and more courses that include a PLTL component contributes to an equal opportunity of PLTL.
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3.4. Supports for Students

While much of the themes and associated data that corresponded to ‘equity of
inputs/fairness’ overlapped, the only exception was the theme of ‘supports for students’ that
developed within those data points coded only to ‘equity of fairness’. This theme attends to the
second research question: When coupled with a suite of supports, do these experiences influence
the decision to participate in PLTL? Data indicated that supports for students in the form of
scholarships, direct PLTL information, and encouragement to attend PLTL sessions, contributed to
the creation of a community of learners and feelings of acceptance and belonging within the STEM
degree program for CCTS. One exemplification of this was the friendship between Chrissy and
Marsha that formed as a result of PLTL participation, although both had made acquaintance in
their courses at the community college they attended. Chrissy went so far as to say the following
about receiving her scholarship:

“I would have to work full time to pay for school and bills and everything. And | don’t have
to. And it’s been cool to be recognized for working hard. Like, that was the first thing
when | got it | was like, wow. I’'ve never had recognition for working hard. | want to keep
my grades up, so that’s why | go to sessions. It's motivating and makes you want to work
hard, because there was a reward for putting in that effort”.

Mateo provided a nuanced form of information by describing several STEM major peers
without student supports. He also offered his own experience at the community college prior to
receiving any supports associated with his scholarship status. Table 2 shows Mateo’s depictions
of his and his non-scholarship receiving peers’ situations.

Table 2. Mateo’s Description of Himself and His Peers.

Student Major Description
| was going to apply to this university, but then | saw how much it costs. So |
withdrew and went to the community college. | went over to the satellite
campus near my hometown first. The classes were so small, and | had a better idea
Mat of how college was. Then | went to the main campus, which is a little bit bigger, and
ateo

(talking about himself)

Hispanic Female

Hispanic Male

Computer Science | had a better idea of how it was. For a whole year and a half, |
drove back and forth to my community college 60 miles away. When | went to the
community college, | would do my homework, then | would work at a feed yard. It
was horrible. | just told myself, I’'m not going to do this for the rest of my life. Then |
got the scholarship and | can put more time into academics.

I do have a friend. She went the same route | did [attending a community college
first] because | told her about how I did stuff. Right now she’s here, and she’s
barely taking any classes. This is our first semester and she still

Engineering doesn’t know anything about the university. She only has one in-person class.
Technology Does this scholarship also cover engineering technology majors | wonder?

She’s from Mexico, but she got her citizenship one or two years ago. | really want
to hope for her. She’s also working in her hometown and she drives back and forth
to the university.

He’'s still trying to go to college, but here’s the thing, his parents are really scared.

They are afraid he might get caught and get thrown back to Mexico.

They won't let him drive. So he’s having so much trouble going to college.
He's finished with all the classes he can take at the community college, | think, and
now he has just computer science classes. But he has to drive all the way to the
university to take those classes, but they won’t let him.

Computer Science

These peers were having a challenging time managing school and life obligations. His
situation was quite different than his peers as Mateo indicated he had more time that allowed for
PLTL attendance, leisure activities, and working a job for wants rather than needs. Mateo largely
attributed these benefits to the support provided by the scholarship and expressed a desire to
help his peers in a more challenging situation. In a follow-up member check, Mateo provided that
his peers’ need to work and time off-campus often prevented them from participating in programs
like PLTL. He wondered if their position, GPA, and degree progress would be altered had they also
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received scholarship funds. The viewpoints presented from data provided by Mateo correspond
to the idea of equality of fairness as “equity in science learning that reflects broader responsibility,
embodied by the social justice model: obligation to prepare all students to participate in
postindustrial society with an equal chance at attaining the accompanying social goods—rights,
liberties, and access to power” [29] (p. 21).

4. Discussion, Implications, and Conclusions

This project contributes to the body of knowledge on the benefits of PLTL to a variety of
learners with different backgrounds and conditions in STEM coursework. The developed dataset
themes of ‘type of student’, ‘type of peer leader’ and ‘availability of peer leaders’, ‘PLTL course
offerings’, and ‘supports for students’ cultivated from the theoretical basis of PLTL literature,
through deductive analysis, convey the benefits of PLTL. These themes correspond to the social
nature of learning inherent in a constructivist approach and shed light on equity matters that arise
when CCTS are afforded the supports that allow for PLTL participation.

In terms of the ‘type of student’, study participants described highly motivated,
highachieving individuals as students that regularly attended PLTL. Yet in consideration of this,
[21] posited that one of the issues for faculty is keeping good students engaged and student
transitions from high school to college, or community college to university, may create feelings of
isolation. However, results from this study, consistent with prior literature [19,21], indicated that
participation in PLTL helps to mitigate feelings of isolation. For this study, a sense of belonging was
described as stemming from the supports provided and learned in collaboration with similar peers
through PLTL. Although results were mixed, this research recommends that institutions consider
offering components such as PLTL in courses at both the upper and lower levels of a degree
program of study. This recommendation is offered for consideration from this study’s findings so
that the transitional needs of both traditional freshmen and CCTS may be met, and these
individuals may also aspire to greater expectations, such as serving as a peer leader, with the
added support.

In that regard, the role of the peer leader cannot be discounted. As prior research indicates
that these individuals embody an equity output by serving as a model of success [14,29], having
CCTS that serve as peer leaders contributes to CCTS’ successful outcomes. Evidenced through
Chrissy’s experience, recruiting high-achieving CCTS to serve as peer leaders increased a sense of
belonging and content knowledge generation. Also consistent with prior research [14], students
in this study indicated that the types of peer leaders that served their needs were both skilled in
discipline knowledge, and knowledge specific to the culture of the institution or course. As study
participants indicated a desire to serve as a peer leader, serving in this capacity creates additional
opportunities for extended learning, team-building skills, and a deeper understanding of content
[22]. As peer leaders are selectively chosen by students and instructors alike and play an
“indispensable role” in the PLTL model [54], the addition of being available on demand provides
another opportunity for access to this resource. Other institutions of higher education considering
implementation or modifications to PLTL should look to fill peer leader positions with qualified
CCTS to provide another avenue for institutional community building and to serve as a model of
success to other students with similar backgrounds. Findings from this study communicate that
the benefits to CCTS from this allocation of institutional resources for this model outweigh the
costs.
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While ideas surrounding the equity of outputs and inputs were expressed through the
relationships built between the types of CCTS attending PLTL, peer leader facilitation, and peer
leader availability, issues involving the equity of fairness arose in the manner of supports provided
to a select group of students. While the findings portrayed the success of PLTL participation and
subsequent achievement for CCTS who were afforded a suite of supports (e.g., academic, financial,
social), the costs come at the expense of having some students, for a variety of reasons, without
the support or who could significantly benefit from both modes of assistance. However,
scholarships and PLTL programs such as this are a push in the right direction to help as many
students as possible obtain access to STEM knowledge necessary for personal degree attainment
and community development. For matters involving equity of fairness, Lynch [29] specified that
institutions “in the position to provide basic conditions for science education for all, or have gone
beyond the minimum, can turn attention to conditions for groups of learners within the school”
(p. 21).

When considering the results of this study, the limited sample size subsists as a limitation,
which makes generalizability challenging. Although 13 CCTS participated in this study, not all
experiences were able to be showcased to keep results presentation concise. In addition, only four
students consented to follow-up interviews. While a noted limitation, a coincidental convenience
of having these four CCTS interviewees was that they were representative of the population under
study and those individuals that met the qualification criteria for study participation. Other
limitations that lead to possible avenues for further research include data collection and level
analysis of participation in PLTL by CCTS S-STEM scholarship program participants and non-
program participants. This could include data collection in the form of PLTL attendance, duration
of sessions, course completion, STEM major retention, and GPA to determine the effects of PLTL
participation on STEM student success. Evidence from faculty members could also be recorded
and analyzed as another data source for triangulation of findings.

Although the results of this project are consistent with PLTL literature, one distinction is the
descriptive information provided by the specific population of CCTS receiving a suite of supports
while completing their STEM degree. The authors understand that the limited sample size and the
qualitative methodological nature of the study make it challenging for generalizability of results.
However, the thick, rich description of the program, participants, and their experiences provided
through these methods [55] affords the opportunity for other institutions to replicate similar
programs based on their need and similar student populations. Outcomes and implications from
this study may include dissemination of information for possible PLTL program replication or
modification across other institutions, different programs of study, and diverse student
populations.
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