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Abstract
In the effort to promote academic excellence and provide teaching experiences and training for medical students, the Univer-
sity of California, Irvine, School of Medicine (UCISOM) built a novel peer tutoring program (2020), Collaborative Learning 
Communities with Medical Students as Teachers (CLC-MSAT). While the role of peer-assisted learning in student success 
on academic courses is well established, we wanted to assess the impact of our UCISOM peer-assisted learning program on 
tutors’ career interest in medical education. Through a mixed-methods analysis of our peer tutors’ experiences, we found 
100% were overall satisfied with their positions; > 85% learned new skills; > 88% felt they were strong teachers; > 88% felt 
they now had a stronger grasp of the medical curriculum and most importantly, 100% of students maintained their interest 
and aspirations to serve in a future medical educator role after participating as a tutor. Additionally, we found a statistically 
significant relationship between tutors’ intentions of exploring a career in academic medicine after serving in the CLC pro-
gram. Our findings suggest that our tutoring program has had a positive impact in providing authentic teaching experiences 
and training to medical students early in their careers at UCISOM, which may help prepare the next generation of qualified 
academic clinicians.

Keywords Peer tutoring · Medical students as teachers · Medical education · Future medical educators · Academic 
medicine

Introduction

One of the main expectations of health professionals in an 
academic institution is teaching, yet there are often inad-
equate avenues for providing teaching training for medical 
educators [1]. To address the issue of a lack of training and 
increasing demand for medical educators, in recent years, 
medical education institutes have been involved in building 
peer-assisted learning (PAL) models. The intention is that 
these programs may provide avenues for medical students 
to serve as teachers while still pursuing medical education 

and possibly serve a role as medical educator while practic-
ing medicine.

PAL refers to an education method in which a more sen-
ior-standing student provides instruction for their peers [2, 
3]. The PAL models include the development and refinement 
of knowledge through active learning support from peers. 
PAL programs ensure student success and most importantly 
support the students who might be at risk of failing [4]. The 
strengths of PAL programs also include fostering a safe 
learning environment and providing mentorship opportu-
nities for students [2]. Additionally, during the COVID-19 
pandemic-induced virtual instructions and isolation, students 
expressed a preference for peer-peer learning over primarily 
relying on faculty instruction [5]. This momentum in inno-
vating instruction and medical education can be captured to 
create teaching avenues for students.

Multiple studies have indicated that PAL programs have 
positive impacts for both tutors and tutees; for example, 
tutors were found to have significantly higher USMLE 
scores on Step 1 and Step 2 CK, as well as overall medi-
cal school GPAs [6, 7]. Additionally, some universities 
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have found that for objective measures such as examina-
tion scores and course grades, students who participated 
in peer tutoring performed better, on average, than their 
non-participant peers [8–10]. For more subjective meas-
ures, such as collaboration and leadership skills, peer 
tutoring has been found to also have a positive influence 
on tutors [10–13]. Interestingly, it has been demonstrated 
that peer-led teaching not only aids in students becoming 
more receptive to teaching, but also develops an increasing 
interest for teaching in future years in medical school [9]. 
Strengths of PAL programs also include the prospect that 
peers are able to more accurately determine knowledge 
gaps compared to teacher-led learning, as well as creat-
ing a horizontal hierarchy in the teaching environment 
[14–16]. PAL programs are deemed as a bidirectional and 
reciprocal process in which the tutor naturally discovers 
their own level of content understanding based on their 
ability to teach the content to another person [17, 18]. 
This type of educational strategy is meant to supplement 
teacher-led learning as an additional resource to serve the 
wide learning levels of a student cohort [19, 20].

To fulfill the need of peer-peer learning and nurturing 
future generations of educators, in 2020, the University of 
California Irvine, School of Medicine (UCISOM) built a 
peer-assisted learning model to support students’ scholarly 
success during pre-clerkship and clinical years [5]. After 
a successful pilot program, MS1s were recruited to build 
a collaborative student community-based environment for 
the incoming class of MS1s. Services were tailored to suc-
cessfully transition students into medical school, which 
included a focus on navigating the UCISOM landscape, 
relieving anxiety, managing COVID pandemic-induced 
loneliness, and learning medical physiology and anatomy 
in a low stress environment from their peers. This program 
was named the Collaborative Learning Communities with 
Medical Students As Teachers (CLC-MSAT) [21].

As the team grew from a staff of 18 to 73 peer tutors 
in a 4-year period (2020–2024), our attention has also 
turned into cultivating future academic-oriented clinicians 
interested in exploring medical education or academic 
medicine as a career. Specifically, our team is invested 
in providing timely, relevant, and ongoing professional 
development in evidence-based teaching pedagogy, diver-
sity, equity, and inclusion (DEI) training, as well as men-
tal health advocacy. For example, MSATs are required to 
participate in a suicide prevention certification training, 
referred to as question, persuade, refer (QPR), which helps 
MSATs determine the signs of students they may work 
with combatting mental health challenges. DEI workshops 
are led by experts at our university to ensure our program-
ming remains inclusive of the diverse student body we are 
privileged to serve.

Method

Program Overview

CLC was initially developed through the collaboration 
between faculty, medical education administration, and 
medical students at UCISOM who identified the need 
and preference for peer-led instruction. The program con-
tinues to adapt to student and MSAT feedback with each 
iteration of the program, which takes place between July 
and May of each academic year. All MSATs are compen-
sated equally and competitively. UCISOM MSATs receive 
nearly 60% higher compensation in comparison to bacca-
laureate-holding peer tutors at other medical school pro-
grams within the University of California system. All CLC 
services are provided at no-cost to students.

The CLC-MSAT sessions are divided into groups with 
one tutor per seven students, to allow enough bandwidth 
for a tutor to provide dedicated attention to all students in 
the group. Faculty members, including course directors, 
are assigned to each CLC-MSAT group to collaborate and 
provide teaching materials for in-house and board exams 
to the MSATs.

Standards

UCISOM MSATs are compensated on an hourly basis and 
permitted to work up to 10 h per week. MSATs submit 
biweekly timesheets to the director of academic support, 
which documents the amount of time they spent on each 
employment activity. In addition to hours spent teaching, 
MSATs are also compensated for preparation time, admin-
istrative tasks such as organizing session schedules, and 
for leadership responsibilities, such as the distribution 
and analysis of feedback surveys. MSATs are considered 
academic employees at UCISOM, which entitles them to 
unique privileges, such as discounts to wellness, financial, 
parking, and leisure resources within the local community, 
which are typically reserved for full-time staff and faculty 
of the university. With each iteration of the program, we 
continue to attract the highest number of applications than 
in previous years. For example, in 2024, over 40% of medi-
cal students at UCISOM applied to serve as an MSAT.

Service Offerings

Service offerings and number of MSATs differ by level of 
medical students served. For example, the MS1 program 
provides the most services and has the highest number of 
MSATs and highest student attendance across sessions. 
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The three programs within CLC continue to expand in 
response to student and MSAT feedback. Details of the 
services offered to MS1s to MS3s (Fig. 1).

MS1 Program

Second year medical students lead the CLC program for first 
year medical students. Services include pre-exam review 
sessions, content review sessions, individual and small 
group tutoring, and workshops related to utilizing third-
party resources.

MS2 Program

Third year medical students lead the CLC program for sec-
ond year medical students. Services include pre-exam review 
sessions, board-style question sessions to help prepare stu-
dents for Step 1, individual and small group tutoring, and 
workshops related to utilizing third-party resources.

MS3 Program

Fourth year medical students lead the CLC program for third 
year medical students. Supplemental instruction is offered 
for each of the seven core clerkships, referred to at UCISOM 
as “rotation tracks.” Additionally, individual and small group 
tutoring are available to third year medical students.

Leadership Organization and Structure

The CLC-MSAT program is led by a staff administrator 
under the title of director of academic support services. This 
individual oversees the training of MSATs, implementation 
of tutoring services, and evaluation of the program. On the 
student leadership level, student directors oversee the indi-
vidual coordination and implementation of CLC services. 
Additional student leadership positions include curricu-
lum specialists, who are in charge of creating instructional 

materials, and education research specialists, who support 
the collection and analysis of feedback surveys. Through-
out the past 3 years, additional leadership positions have 
emerged due to MSAT requests, such as a social media spe-
cialist, board examination preparation director, and finance 
director (Fig. 2). These positions are created to allow stu-
dents an opportunity to gain specialized experience within 
CLC, with the intention of increasing the competitiveness of 
their curriculum vitae when applying for residency.

MSAT program directors meet with the faculty basic 
science and clinical science course directors at the begin-
ning of each year for an introductory session about ways the 
program can support student learning and to glean insights 
into areas for improvement. Several faculty also opt to col-
laborate with our MSATs to host their exam reviews and/
or share their teaching material to improve CLC-generated 
teaching worksheets.

MSAT Selection Process

CLC-MSAT recruitment takes place on an annual basis 
in which first through third year medical students can 
apply for a position in early Spring of each academic year 
(Fig. 3). While students must be in good academic standing 
to serve as an MSAT, there is no academic performance 
minimum, such as exam scores, to be considered for a posi-
tion. Students are assessed holistically on their responses 
to open-ended questions using a standardized rubric. The 
review team consists of 35 current MSATs who score each 
application with all identifying information of the applicant 
removed. After the initial MSAT screening, the director of 
academic support unblinds all applications and reviews the 
applications with a minimum score of 45 out of 50. The 
number of applications received consistently exceeds the 
number of positions available, as over 40% of medical stu-
dents apply for a position and about 50% of applicants are 
ultimately extended an offer of employment.

Fig. 1  CLC-MSAT service offerings per program
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Training and Professional Development

As a faculty trained in a secondary teaching credential pro-
gram, the director of academic support services provides 5 h 
of initial training in teaching pedagogy and operations of the 

program. CLC training is rooted in social cognitive, adult, 
and situated learning theories. Specifically, our MSATs 
strive to support the reciprocal nature of peer-led learning 
by creating a safe environment for students of all learning 
levels, while focusing on content directly applicable to the 

Fig. 2  CLC-MSAT leadership 
organization and structure

Fig. 3  Annual timeline of CLC-MSAT program
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practice of medicine. Additional areas of focus in training 
constitute creating actionable learning objectives, scaffold-
ing, combatting impostor syndrome with students, present-
ing information in multiple modalities to target unique 
learning preferences, and harnessing participation strategies. 
Training is provided both in-person and via Zoom at the 
beginning of the academic year.

The focus of this paper is to provide an understanding 
of our MSATs’ experiences serving within the CLC-MSAT 
program, including their overall satisfaction, recommended 
areas for improvement, and exploring the potential impact 
of their involvement in the CLC-MSAT program has had on 
envisioning a future career in medical education.

Data Collection

Instrument

Our research team developed an inventory to help under-
stand the impact that serving as an MSAT has had on our 
students, including how the experience has potentially 
impacted their career aspirations. Students who served as 
MSATs during the 2022–2023 academic year were invited to 
participate in the survey in May 2023. The survey questions 
included an informed consent to participate. A supplemen-
tary document with the survey questionnaire is attached with 
the manuscript, which provides an item requiring informed 
consent to participate. The inventory explored if the MSAT 
had prior teaching experience or formal teaching training 
before serving within the CLC program, satisfaction with 
their position, collaboration experiences with other MSATs 
and students, and how this role potentially had any impact 
on their career trajectory. The research project was deemed 
as exempt through the IRB process by the University of Cali-
fornia, Irvine.

In addition to demographic information and previous 
teaching experience, the survey had a total of nine Likert 
scale items and three open-ended items to assess satisfac-
tion, career trajectory, and areas for continued growth of the 
program. MSATs were invited to complete the survey by the 
UCISOM director of academic support services at the end of 
the third iteration of the program in 2023. All participation 
was voluntary and anonymous.

Data Analysis Procedures

Quantitative survey items were analyzed using standard 
percentage calculations on Excel. The career trajectory 
responses were analyzed using SPSS (Statistical Package 
for Social Sciences) software to conduct a paired samples 
t-test. Qualitative items were independently analyzed in a 
three-step process. The first step involved the researchers 

independently determining a theme for each response to the 
open-ended items. In the second step, the researchers then 
further independently generated six overarching themes for 
the first open-ended item and five themes to combine the 
second and third questions. In the third step, the researchers 
compared their themes and categorized the data into final 
themes presented in the results.

Previous Teaching Experience

In the effort to gauge previous teaching experience or formal 
training, MSATs were asked if their experience or training 
took place at the K-12, undergraduate, or graduate level, as 
well as “no previous experience or training.” A total of nine 
statements assessed satisfaction and career trajectory items 
that were based on a 1–4 Likert scale with a 1 indicating 
a strongly disagree response to the statement, whereas a 4 
indicated a strong agreement. Single-question items included 
Overall, I am satisfied with my position as an MSAT, I would 
recommend for other students to serve as an MSAT, and I 
have learned new skills in this position.

To reflect on how the role has influenced their percep-
tions as a teacher, MSATs were asked: after serving as an 
MSAT, I feel I am a stronger teacher, as well as, I have a 
stronger grasp of the medical school curriculum. To address 
the notion of collaboration and effective teaching, two items 
included:

a. I work well with my colleagues in this program.
b. I work well with my students in this program.

To measure how the CLC program has potentially influ-
enced the MSATs’ career trajectories, they were asked to 
rate:

a. Before I served as an MSAT, I envisioned a career in 
academic medicine.

b. Now that I have served as an MSAT, I envision a career 
in academic medicine.

Open‑Ended Items

In addition to the Likert scale items, three open-ended ques-
tions asked the following:

a. What are some of the aspects you enjoyed most about 
serving as an MSAT?

b. Has serving as an MSAT had any influence on your 
career aspirations?

Respondents were also provided with the opportunity to 
disclose areas for improvement in an item which posed:
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a. How can the CLC-MSAT program improve to better sup-
port MSATs?

b. Did you encounter any specific challenges as an MSAT?

Finally, the third open-ended item requested for any addi-
tional comments, concerns, or suggestions the MSAT wanted 
to share with the research team.

Demographic Items

MSATs were invited to disclose non-identifying demo-
graphic information, such as their current year and program 
in medical school, age, gender, and first or second college 
generation status. All demographic questions had the option 
of “prefer not to say” to ensure respondents did not feel any 
identifying information was being solicited.

Results

Demographics of Respondents

A total of 28 MSATs completed the MSAT Feedback Sur-
vey in May 2023 out of a team of 48 (response rate = 58%). 
In addition to serving in the current team, the academic 
years the respondents indicated serving as an MSAT were 
as follows: 2020–2021, 25% (n = 7); 2021–2022, 32% 
(n = 9); and 2022–2023, 100% (n = 28). Our total team 
consisted of 18 MS1 program MSATs, 15 MS2 program 
MSATs, and 15 MS3 program MSATs. All information 
presented in the figures below has been rounded up to the 
nearest whole number. Table 1 shows demographics data 
for all the CLC-MSAT program participants.

Table 1  Demographic information of MSAT respondents

Academic years as an MSAT 2020–2021
(n = 7)

2021–2022
(n = 9)

2022–2023
(n = 28)

25% 32% 100%

Class standing MS2
(n = 1)

MS3
(n = 11)

MS4
(n = 28)

Other
(n = 2)

4% 39% 43% 14%
Degree program MD

(n = 22)
MD/PhD
(n = 3)

MD/MBA
(n = 2)

MD/MPH
(n = 1)

78% 11% 7% 4%
Mission-based Yes

(n = 5)
No
(n = 22)

Prefer not to say (n = 1)

18% 79% 3%
Programs served as an MSAT 

(over multiple years)
MS1
(n = 20)

MS2
(n = 7)

MS3
(n = 9)

Prefer not to say (n = 1)

71% 39% 39% 4%
Position(s) held by the respondents 

(over multiple years)
MSAT only
(n = 19)

MSAT and 
director-level

(n = 7)

MSAT and specialist/other
(n = 10)

Prefer not to disclose addi-
tional leadership titles 
(n = 1)

68% 25% 36% 4%
Age 22–25

(n = 8)
26–39
(n = 18)

30–33
(n = 2)

29% 64% 7%
Gender Male

(n = 14)
Female
(n = 14)

50% 50%
College generation status First generation

(n = 1)
Second genera-

tion or greater 
(n = 27)

4% 96%
Previous teaching experience None

(n = 3)
K-12
(n = 16)

Undergraduate (n = 20) Graduate
(n = 4)

11% 59% 74% 15%
Previous teaching training None

(n = 13)
K-12
(n = 5)

Undergraduate
(n = 11)

Graduate
(n = 2)

46% 18% 41% 11%
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The breakdown of class standings of MSATs was 
43% = MS4, 39% = MS3, 14% = “Other” (leave of absence 
or different educational track), and 3% = MS2. Most partici-
pants were MD-exclusive students (79%) compared to 11% 
of MD/PhD, 7% MD/MBA, and 4% MD/MPH. Additionally, 
18% of respondents were students in one of the mission-
based programs at UCISOM, which include LEAD PRIME-
LC and PRIME LEAD-ABC compared to 79% of students 
not in a mission-based program. PRIME-LC trains future 
physicians to meet the needs of under-resourced Latino com-
munities. PRIME LEAD-ABC produces physician leaders 
who address the diverse health needs of Black communities. 
One student indicated “prefer not to say” regarding their 
mission-based program status.

Since the inception of CLC in 2020, several upper class-
standing students have served in multiple CLC-level pro-
grams over the past 3 years. Most participants (71%) served 
in the MS1 program, compared to 39% in the MS2 pro-
gram, 39% in the MS3 program, and 4% who preferred not 
to disclose which program they had ever served as an MSAT. 
While 68% of respondents served as an MSAT-only (n = 19), 
25% held a student director level role (n = 7), 25% held a 
specialist position (n = 7), 11% indicated an “Other” position 
(n = 3), and 4% preferred not to say (n = 1).

Based on age range, 64% of MSATs indicated they were 
between 26 and 29 years old, 29% were between 22 and 
25 years old, and 7% were between 30 and 33 years old. 
Exactly 50% of the participants identified as male (n = 14) 
compared to 50% who identified as female (n = 14). Based 
on college generation status, 96% of MSATs were a second-
generation college student compared to 4% who were the 
first in their immediate family to attend college.

Professional Preparation

Based on prior teaching experience, 74% of MSATs had 
served in a teaching capacity at the undergraduate level 
(n = 20), 59% at the K-12 level (n = 16), 15% in graduate 
school (n = 4), and 11% of the MSATs had no prior teaching 
experience before the CLC-MSAT program (n = 3). Nearly 
half of the MSATs had no formal teaching training (48%) 
compared to 19% to teach at the K-12 level, 41% for under-
graduate students, and 11% for graduate students.

MSAT Satisfaction

MSAT satisfaction was measured on a 1–4 Likert scale with 
a 1 indicating a strong disagreement and a 4 indicating a 
strong agreement. When asked to rate their overall satis-
faction as an MSAT, 68% (n = 19) indicated they strongly 
agreed they were satisfied compared to 32% (n = 9) who 
agreed to the same statement. No MSATs indicated a disa-
greement or strong disagreement regarding their satisfaction.

A total of 76% of MSATs strongly agreed (71%) or agreed 
(25%) they would recommend for other students to serve as 
an MSAT compared to one student (4%) who indicated they 
disagreed with this statement.

Personal Development

To measure personal and professional development, 86% 
of respondents strongly agreed (50%) or agreed (36%) they 
learned new skills in the position compared to 14% who 
disagreed. Most MSATs (90%) strongly agreed (61%) or 
agreed (29%) they were a stronger teacher after serving as an 
MSAT compared to 10% who disagreed. An item to measure 
if MSATs gained a stronger grasp of the medical curriculum 
as a result of serving as an MSAT, 90% strongly agreed or 
agreed to the statement compared to 10% who disagreed.

Collaboration Effectiveness

MSATs were asked to gauge their effectiveness in collabo-
rating with their colleagues and students in the program. 
Most MSATs (97%) strongly agreed (78%) or agreed (19%) 
they worked well with their colleagues compared to 3% who 
disagreed. In comparison, 29% of MSATs strongly agreed or 
agreed (64%) they worked well with their students.

Career Trajectory

A paired samples t-test was performed to measure the influ-
ence serving as an MSAT has had on their intended career 
trajectory in academic medicine. There was a statistically 
significant difference in agreement levels for the interest of 
pursuing a career in academic medicine before serving as an 
MSAT (M = 3.48, SD = 0.80) compared to after serving as 
an MSAT (M = 3.59, SD = 0.57); t(26) =  − 1.14, p < 0.001 
(Fig. 4). While most MSATS (90%) strongly agreed (61%) 
or agreed (29%), about 10% of the team disagreed (7%) or 
strongly disagreed (3%) that they envisioned a career in aca-
demic medicine before serving as an MSAT. After serving as 
an MSAT, 96% of the team either strongly agreed (63%) or 
agreed (33%) they envisioned a career in academic medicine 
compared to 4% who disagreed. No respondents strongly 
disagreed with this statement. One participant’s response 
was removed from the results, as they did not provide both 
a before and after score in their response.

Open‑Ended Items

Three open-ended items invited MSATs to disclose their 
thoughts about the specific aspects they enjoyed while 
serving in CLC, as well as how this opportunity has poten-
tially impacted their career trajectory. Recommendations 
for program improvement were solicited with an additional 
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platform to disclose any remaining comments and con-
cerns. General themes are presented below.

The first open-ended item invited MSATs to share the 
aspects they enjoyed most about serving in the program 
(Fig. 5). In addition, MSATs were asked to discuss if the 
program had any influence on their career aspirations in 
academic medicine. A total of 17 MSATs (61% of the sam-
ple) provided responses to this item with most respond-
ents sharing multiple ways CLC has impacted their career 
aspirations. Thus, response frequencies are reported in the 
number of responses per theme in lieu of a percentage of 
responses. Themes included a commitment to exploring a 
career in medical education (5 responses), enjoyment in 
mentorship and giving back (15 responses), engaging in 
content review (4 responses), developing teaching skill 
sets (3 responses), and participating in curricula building 
and teaching innovation (2 responses).

The second open-ended item invited MSATs to discuss 
ways CLC can improve to better serve student staff. A total 
of 15 MSATs (54% of the sample) provided responses to 
this item. Due to the similarities in the two open-ended 
items, the third and final open-ended item invited MSATs 
to share any additional comments or suggestions not cap-
tured in the other questions (Fig. 6). A total of 3 MSATs 
(11% of the sample) provided responses to this item, with 
most respondents sharing multiple areas that could be 
improved. Themes included improving teaching materi-
als (3 responses), providing access to third-party resources 
for MSATs (2 responses), increasing the number of oppor-
tunities for professional networking and development (4 
responses), improving organizational processes and ser-
vices (6 responses), and addressing scheduling conflicts 
(6 responses).

Discussion

The CLC-MSAT program at UCISOM has been designed 
to both promote academic excellence for the students in 
our medical program and to provide authentic teaching 
experiences for our future physicians. Of particular inter-
est for the researchers was to determine if serving as an 
MSAT has had any influence on our UCISOM students’ 
career aspirations into academic medicine, as well as 
to determine areas of success and improvement for our 
program.

Based on our survey results, while 11% of MSATs had 
no previous teaching experience before CLC, 46% also 
had no previous teacher training (Table 1). All MSATs 
indicated they agreed or strongly agreed they were satis-
fied with their position, overall. Within these respondents, 
96% of MSATs agreed or strongly agreed they would rec-
ommend this role to others. Additionally, 90% agreed or 
strongly agreed that serving as an MSAT has provided 
them with a stronger grasp of the medical curriculum 
and made them a stronger teacher (Table 2). As a theme 
of teaching efficacy, 93% of MSATs agreed or strongly 
agreed they worked well with their students.

Our interest was also to understand if serving as an 
MSAT had any influence on a career in academic medi-
cine. These findings indicated 89% of MSATs agreed or 
strongly agreed they envisioned this career before serving 
as an MSAT compared to 96% who agreed or strongly 
agreed after serving as an MSAT. Interestingly, one 
MSAT indicated they strongly disagreed that they envi-
sioned a career in academic medicine before CLC; this 
statistic dropped to 0% of MSATs disagreeing or strongly 

Fig. 4  Interest in a career in 
academic medicine before and 
after serving as an MSAT
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disagreeing they wanted to be in academic medicine after 
serving in CLC. This is a worthwhile result to note, as the 
demands of serving as an MSAT did not lead to any attri-
tion for our students in their commitment to a future career 
of teaching and medicine.

As we focus on the experiences of our MSATs within 
the CLC program, it is essential to examine the unique 
characteristics of our respondents. For example, the 
2022–2023 MS1 program was staffed by 18 MSATs, the 
MS2 program had 14 MSATs, and the MS3 program had 
15 MSATs. Within our particular sample, 82% of respond-
ents served in either the MS2 or MS3 programs despite 

accounting for only 62% of the overall number of MSATs 
in the program. Thus, the majority of our responses were 
derived from respondents in the clerkship phase of their 
medical school journey.

This is an important distinction to highlight, as students 
in the latter phase of their medical school journey may have 
more concrete career plans than students in their pre-clerk-
ship years. As such, these upper class-standing students may 
have joined the CLC program with clearer intentions as to 
how this program could facilitate their career aspirations 
compared to pre-clerkship MSATs who may still be in an 
exploratory phase of their post-graduation plans.

Fig. 5  Aspects MSATs enjoyed and influences on career aspirations
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Additionally, 61% of respondents indicated they held a 
student leadership role in CLC, which would constitute a 
director or specialist title. A total of 18 students, or 40% of 
MSATs, held a leadership title for this iteration of CLC. The 
high representation of student leaders in these responses may 
have skewed the overall representation of MSATs’ experi-
ences. Essentially, the MSATs who sought and executed 
leadership roles tended to be students who vocalized their 
desire to pursue academic medicine after CLC, which was 
a strong factor as to why their application was originally 
accepted for the position.

In lieu of these considerations, we are pleased to see a 
high overall satisfaction rate for our MSATs in addition 

to sentiments that serving in this program has refined or 
confirmed many of their aspirations to pursue a career in 
academic medicine. This is an important area to highlight, 
as peer tutoring programs such as CLC can help iden-
tify and capture students who are interested in academic 
medicine at an early point in their career. Providing these 
future educators with opportunities to practice evidence-
based teaching pedagogy with students may help sustain 
a continued investment in pursuing a career which com-
bines teaching and medicine.

Fig. 6  Improvements and general comments from MSATs

Table 2  Satisfaction, 
professional development, and 
effectiveness of MSAT program 
to respondents

Strongly agree Agree Disagree Strongly 
disagree

Satisfied with position 68% 32% 0% 0%
Recommend others to serve as MSAT 71% 25% 4% 0%
Learned new skills 50% 36% 14% 0%
Stronger teacher after being MSAT 61% 29% 10% 0%
Stronger grasp of medical curriculum 79% 11% 10% 0%
Work well with colleagues 78% 19% 3% 0%
Work well with students 29% 64% 7% 0%
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Strengths and Positive Outcomes

Career in Medical Education

Before serving in the CLC program, most MSATS (89%) 
strongly agreed (61%) or agreed (29%) they envisioned a 
career in academic medicine. However, after serving as an 
MSAT, 96% of the team either strongly agreed (63%) or 
agreed (33%) they envisioned a career in academic medi-
cine. Part of the modest 7% increase could potentially be 
explained by the naturally self-selecting bias of our sam-
ple; most MSATs held interests in academic medicine even 
before CLC employment, which likely attracted them to 
join the program in the initial phase.

Open-ended responses within the impact CLC has had 
on career aspirations included the enjoyment MSATs 
found in helping students grasp difficult content, which 
reaffirmed their desire to explore academic medicine. The 
personal, perceived teaching efficacy of helping students 
master content they once struggled with may has poten-
tially contributed to MSATs’ perspective of being an effec-
tive teacher.

Mentorship

The primary currency for the successful functioning of 
medicine and medical education is a healthy mentor–men-
tee relationship. The significance of mentorship in educa-
tion has been emphasized at multiple levels. It was encour-
aging to see that MSATs also perceived this as a great 
opportunity to mentor the next generation.

Giving Back

Related to teaching efficacy and mentorship attributes 
included the theme of giving back. Specifically, MSATs 
developed strong positive associations with assisting 
struggling students and seeing their development and 
confidence transform in real-time. MSATs also observed 
and learned how to recognize students at varying levels of 
performance to help foster teaching pedagogy to meet the 
students where they were currently at in their learning.

Content Review

A natural benefit to the tutor-tutee relationship is for the 
tutor to gain a deeper understanding of challenging mate-
rial in the effort to teach it to another student. MSATs 
reported using their position as an opportunity to review 
previous material and to master the content in a way they 
had not been able to previously as a student. Additionally, 

student questions allowed for MSATs to view material 
under different lenses, further strengthening their grasp 
of medical content.

Development of Teaching Skill Sets

CLC was reported to be the highlight of one of the MSAT’s 
second year of medical school. Specifically, one respondent 
indicated the program helped improve their presentation and 
interpersonal skills. Combined, these factors motivated the 
MSAT to pursue a career that combines medical practice 
with education and teaching.

Curriculum Building and Innovation in Teaching

The opportunities for innovating and improving the CLC 
program were reported as highlights for several MSATs. 
For example, MSATs discussed how they were able to help 
build the program “from the ground up” and participated in 
implementing changes to improve service offerings. MSATs 
take an active role in executing and improving CLC, which 
was meaningful for them to recognize.

Feedback and Improvements

The program has been a great success at UCISOM and has 
helped both the tutors and tutees in mastering essential med-
ical concepts and competencies. While the program has had 
significant positive outcomes, the overall interpretation on 
the impact of this program for MSAT involvement in future 
pursuits in medical education requires longitudinal tracking 
and alumni data collection. Therefore, the current data only 
shows the impact of this program on medical education tra-
jectories of medical students at UCISOM. The assessment 
of the impact of peer tutoring programs in advancing medi-
cal education at national level warrants further exploration.

As evidenced by our ongoing surveys, our program is 
invested in supporting our MSATs by using their feedback 
to inform our services. Each of these items is outlined below 
based on the qualitative data captured on our survey.

Improve Teaching Materials

Each year of CLC builds upon materials from the previ-
ous year. Our materials consist of worksheets with board-
style questions that are derived from influences of existing 
resources (practice question banks) and in-house vignettes 
co-designed by our faculty. A new process addition to help 
improve our teaching materials is for the student curricu-
lum specialists to send their materials to the staff direc-
tor of CLC, as well as to the faculty course director of the 
particular content area. While the faculty course director 
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assesses content accuracy and high yield appropriateness, 
the staff director makes recommendations on learning objec-
tives, organization, and scaffolding opportunities to meet 
diverse learning levels of students. Additionally, most CLC 
materials pass through a review of at least five MSATs for 
proofreading.

Provide Access to Third‑Party Resources

In 2023, UCISOM provided free vouchers to the practice 
question bank, UWorld, to all second year medical students. 
Due to the costs associated with this offering, it is currently 
unclear if the university will be able to provide the same 
access to third-party resources for all levels of medical stu-
dents. This is an area of consideration which will be revis-
ited with each fiscal year.

Increase Opportunities for Professional Networking 
and Development

In response to requests for more opportunities for profes-
sional networking and development, the staff director of 
CLC-MSAT instituted the following changes and manda-
tory trainings for all MSATs: introduced diversity, equity, 
and inclusion (DEI) sessions, mental health workshops, as 
well as improved initial and ongoing teaching pedagogy 
instruction.

Two DEI trainings are hosted by DEI experts within the 
UCISOM and UCI main campus departments. The sessions 
focus on implicit bias, cultural competency, identity sali-
ence, and intersecting identities as they relate to strategies 
and techniques for effective cross-cultural mentoring and 
advising. Mental health workshops are hosted by the UCI 
Counseling Center, which includes a suicidal ideation cer-
tification program for our MSATs, referred to as question, 
persuade, refer (QPR), to identify students at risk for mental 
health challenges. The initial and robust teaching training 
took place before the start of the 2023–2024 CLC-MSAT 
program, which was hosted by the staff director of CLC, 
who is also an adjunct STEM professor and received teach-
ing credential training for secondary education. Additional 
pedagogy training is hosted in conjunction with UCI’s Divi-
sion for Teaching and Educational Innovation department 
to help MSATs adopt and refine their skills for common 
teaching challenges, such as increasing student participation.

In addition, the number of staff meetings has increased 
for the 2023–2024 CLC-MSAT program in which weekly, 
biweekly, and monthly meetings are held with specific 
MSATs on the team. For example, weekly meetings are held 
between the student program directors and the staff direc-
tor of CLC, biweekly for MSATs in specialist roles, and 
monthly for all other MSATs.

Improve Organizational Processes and Services

To address areas of improvement in organizational processes 
and services, our CLC team has been increasingly explicit 
in communication regarding CLC positions, time commit-
ments, and expectations. Although we have operated using 
position descriptions from the pilot year of our program, 
we have made previously ambiguous information more 
concrete. For example, we have expanded language from, 
“the MS1 education research specialist will conduct surveys 
throughout the year,” to “the MS1 education research spe-
cialist will be responsible for revising, distributing, analyz-
ing, and reporting data for the MS1 program every October, 
December, and February of the academic year.”

In addition, CLC leadership has been more intentional 
about conveying expectations by role, as individual tutoring 
sessions have notoriously been the most difficult service to 
staff. As such, MSATs must confirm their acceptance that 
they will be expected to serve as a 1:1 tutor in addition to 
their large group teaching sessions when formally accepting 
their employment offer. This one change has led to simpler 
staffing processes for our individual tutoring sessions com-
pared to previous years.

Another improvement area of organizational processes 
relates to navigating interpersonal differences between 
MSATs. For example, although an MSAT may share a lead-
ership title of director or specialist, they still remain in a 
horizontal reporting structure to other MSATs. To help our 
team navigate challenges they may inevitably face with one 
another, we have increased the frequency and transparency 
of our meetings, as our quality communication channels 
have helped mitigate previous communication challenges. 
The CLC-MSAT team remains a united front, committed to 
providing robust and inclusive tutoring resources to those 
we are privileged to serve.

While we strongly believe that a peer tutoring program 
such as CLC provides an invaluable service to students 
and tutors, we recognize the unique constraints of indi-
vidual institutional budgets, student support services (DEI, 
wellness, etc.), and staffing must be considered for this 
investment.

Future Directions

Our CLC-MSAT program has been synonymous with 
seeking feedback and adapting to change with timely 
and relevant support for our MSAT team. While we have 
introduced new and robust trainings for our team, we are 
also continuously creating new leadership positions for 
our MSATs. Our intention is to help our MSATs gain 
valuable experience in a setting which supports and com-
petitively compensates their contributions. For example, 
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we have created director and specialist-level roles based 
on MSAT requests, including finance, social media, and 
board exam responsibilities. Our team regularly conducts 
research and presents and publishes on our findings to pro-
vide ample opportunities for MSATs to gain this invalu-
able experience.

Future directions for CLC-MSAT include longitudinal 
research to track where our graduated MSATs find their 
careers after residency. We are excited to likely be able 
to determine this data for several of our MSATs from our 
pilot program in the next 2 years. Additional areas for CLC 
include increased marketing of our services to undergraduate 
students interested in UCISOM to showcase the variety of 
careers in medicine and the doors that may open as a result 
of serving as an MSAT.

In order to provide additional pedagogy training to 
MSATs, we plan to sponsor interested MSATs to attend the 
annual conference on Educating Learners through Inno-
vation and Technology (ELITe) organized by the Medical 
Education unit of University of California Irvine School 
of Medicine. During this 2-day conference, the instructors 
teach principles of effective learning through innovations 
in instructional technology, curriculum development and 
design, evidence-based slide design, writing effective learn-
ing objectives, gamification of medical education, building 
DEI and cultural competency into curricula, formative and 
summative evaluations, and program evaluations.

Historically, this conference has been attended by resi-
dents, fellows, and other physicians interested in medical 
education. Recently, many of the basic science faculty who 
are teaching pre-clerkship curriculum are also taking advan-
tage of this training. Our plan is to open fee waivers for 
interested MSATs who would like to further advance and 
refine their teaching in medical education skills. We hope 
that this training will help fill the current gap of medical 
educators in the field.

Conclusion

As evidenced by CLC’s continued expansion from a team 
of 18 MSATs in 2020 to 73 MSATs 3 years later, our atten-
tion is equally invested in supporting academic excellence 
for our students in addition to cultivating skilled, future 
academic clinicians. We continuously seek feedback from 
our MSATs to support their career trajectories. Results from 
this feedback include providing new service offerings for 
our staff, such as DEI, mental health certifications, and ini-
tial and ongoing teaching pedagogy. We are responsive to 
our MSATs’ needs and committed to providing any support 
which may help contribute to our MSATs pursuing careers 
in academic medicine.

Acknowledgements The authors would like to thank the students who 
are members of the CLC-MSAT program, including our student leader-
ship team: Michael Head, MD, MBA; Aaron Frank, MD; Celina Yang; 
Konnor Davis; and Nolan Huck. We would also like to extend our 
gratitude to Nancy Guirguis, EdD, MSW; Megan Boysen Osborn, MD, 
MHPE; Khanh-Van Le-Bucklin, MD, MEd; and Shelly VanAmburg, 
MAEd, for their continued support of our program.

Data Availability The data used to support the findings of this study 
are available here.

Declarations 

Ethics Statement The study was approved by University of California, 
Office of Research, Human Research Protections, Institutional Review 
Board (IRB), Kuali Research Protocols (KRP), Protocol #3183 and 
was deemed “Exempt” upon review (IRB approval form attached in 
supplementary data).

Competing Interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. Huwendiek S, Mennin S, Dern P, Ben-David MF, Van Der Vleu-
ten C, Tönshoff B, Nikendei C. Expertise, needs and challenges 
of medical educators: results of an international web survey. Med 
Teach. 2010;32(11):912–8. https:// doi. org/ 10. 3109/ 01421 59X. 
2010. 497822.

 2. Shenoy A, Petersen KH. Peer tutoring in preclinical medical edu-
cation: a review of the literature. Med Sci Educ. 2019;30(1):537–
44. https:// doi. org/ 10. 1007/ s40670- 019- 00895-y.

 3. Burgess A, McGregor D, Mellis C. Medical students as peer 
tutors: a systematic review. BMC Med Educ. 2014;14:115. https:// 
doi. org/ 10. 1186/ 1472- 6920- 14- 115.

 4. Swindle N, Wimsatt L. Development of peer tutoring services to 
support osteopathic medical students’ academic success. J Am 
Osteopath Assoc. 2015;115(11):e14–9. https:// doi. org/ 10. 7556/ 
jaoa. 2015. 140.

 5. Alexeeva A, Archibald AR, Breuer JA, Greenberg ML. A pref-
erence for peers over faculty in the pandemic era: development 
and evaluation of a medical student-led virtual physiology exam 
review. Med Sci Educ. 2021;32(1):3–5. https:// doi. org/ 10. 1007/ 
s40670- 021- 01478-6.

 6. Wong JG, Waldrep TD, Smith TG. Formal peer-teaching in medi-
cal school improves academic performance: the MUSC supple-
mental instructor program. Teach Learn Med. 2007;19(3):216–20. 
https:// doi. org/ 10. 1080/ 10401 33070 13645 51.

 7. Sobral DT. Cross-year peer tutoring experience in a medical 
school: conditions and outcomes for student tutors. Med Educ. 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3109/0142159X.2010.497822
https://doi.org/10.3109/0142159X.2010.497822
https://doi.org/10.1007/s40670-019-00895-y
https://doi.org/10.1186/1472-6920-14-115
https://doi.org/10.1186/1472-6920-14-115
https://doi.org/10.7556/jaoa.2015.140
https://doi.org/10.7556/jaoa.2015.140
https://doi.org/10.1007/s40670-021-01478-6
https://doi.org/10.1007/s40670-021-01478-6
https://doi.org/10.1080/10401330701364551


 Medical Science Educator

2002;36(11):1064–70. https:// doi. org/ 10. 1046/j. 1365- 2923. 2002. 
01308.x.

 8. Gallan AJ, Offner GD, Symes K. Vertical integration of biochem-
istry and clinical medicine using a near-peer learning model. Bio-
chem Mol Biol Educ. 2016;44:507–16 (Wiley Online Library).

 9. Jackson TA, Evans DJR. Can medical students teach? A near-
peer-led teaching program for year 1 students. Adv Physiol Educ. 
2012;36:192–6. https:// doi. org/ 10. 1152/ advan. 00035. 2012.

 10. Iwata K, Furmedge DS, Sturrock A, Gill D. Do peer-tutors per-
form better in examinations? An analysis of medical school final 
examination results. Med Educ. 2014;48(7):698–704. https:// doi. 
org/ 10. 1111/ medu. 12475.

 11. Avonts M, Michels NR, Bombeke K, Hens N, Coenen S, Vander-
veken OM, De Winter BY. Does peer teaching improve academic 
results and competencies during medical school? A mixed meth-
ods study. BMC Med Educ. 2022;22(1):431. https:// doi. org/ 10. 
1186/ s12909- 022- 03507-3.

 12. Tamachi S, Giles JA, Dornan T, Hill EJR. “You understand 
that whole big situation they’re in”: interpretative phenom-
enological analysis of peer-assisted learning. BMC Med Educ. 
2018;18(1):197. https:// doi. org/ 10. 1186/ s12909- 018- 1291-2.

 13. Buckley S, Zamora J. Effects of participation in a cross year peer 
tutoring programme in clinical examination skills on volunteer 
tutors’ skills and attitudes towards teachers and teaching. BMC 
Med Educ. 2007;7:20. https:// doi. org/ 10. 1186/ 1472- 6920-7- 20.

 14. Dadafarin S, Petersen KH. Randomized trial of a year-long 
USMLE Step 1 preparation near-peer teaching program. 
Med Sci Educ. 2021;31(3):1065–71. https:// doi. org/ 10. 1007/ 
s40670- 021- 01275-1.

 15. Ten Cate O, Durning S. Peer teaching in medical education: 
twelve reasons to move from theory to practice. Med Teach. 
2007;29:591–9.

 16 Robinson Z, Hazelgrove-Planel E, Edwards Z, Siassakos D. 
Peer-assisted learning: a planning and implementation frame-
work. Guide supplement 30.7 – Practical application. Med Teach. 
2010;32(9):e366–8. https:// doi. org/ 10. 3109/ 01421 59090 35056 79.

 17. Hudson JN, Tonkin AL. Clinical skills education: outcomes of 
relationships between junior medical students, senior peers and 
simulated patients. Med Educ. 2008;42:901–8.

 18 Soriano RP, Blatt B, Coplit L, CichoskiKelly E, Kosowicz L, 
Newman L, et al. Teaching medical students how to teach: a 
national survey of students-as-teachers programs in U.S. medical 
schools. Acad Med. 2010;85:1725–31.

 19. Tanveer MA, Mildestvedt T, Skjærseth IG, Arntzen HH, Kenne E, 
Bonnevier A, Stenfors T, Kvernenes M. Peer teaching in under-
graduate medical education: what are the learning outputs for 
the student-teachers? A systematic review. Adv Med Educ Pract. 
2023;14:723–39. https:// doi. org/ 10. 2147/ AMEP. S4017 66.

 20. Zhang Y, Maconochie M. A meta-analysis of peer-assisted learn-
ing on examination performance in clinical knowledge and skills 
education. BMC Med Educ. 2022;22:147. https:// doi. org/ 10. 1186/ 
s12909- 022- 03183-3.

 21. Yang C, Davis K, Head M, Huck NA, Irani T, Ovakimyan A, 
Frank A, Cuyegkeng A, Stokes L. Collaborative learning com-
munities with medical students as teachers. J Med Educ Curricu-
lar Dev. 2023;10:23821205231183880. https:// doi. org/ 10. 1177/ 
23821 20523 11838 78.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1046/j.1365-2923.2002.01308.x
https://doi.org/10.1046/j.1365-2923.2002.01308.x
https://doi.org/10.1152/advan.00035.2012
https://doi.org/10.1111/medu.12475
https://doi.org/10.1111/medu.12475
https://doi.org/10.1186/s12909-022-03507-3
https://doi.org/10.1186/s12909-022-03507-3
https://doi.org/10.1186/s12909-018-1291-2
https://doi.org/10.1186/1472-6920-7-20
https://doi.org/10.1007/s40670-021-01275-1
https://doi.org/10.1007/s40670-021-01275-1
https://doi.org/10.3109/01421590903505679
https://doi.org/10.2147/AMEP.S401766
https://doi.org/10.1186/s12909-022-03183-3
https://doi.org/10.1186/s12909-022-03183-3
https://doi.org/10.1177/23821205231183878
https://doi.org/10.1177/23821205231183878

	From Tutor to Future Educator: Investigating the Role of Peer-Peer Tutoring in Shaping Careers in Medical Education
	Abstract
	Introduction
	Method
	Program Overview
	Standards
	Service Offerings
	MS1 Program
	MS2 Program
	MS3 Program
	Leadership Organization and Structure
	MSAT Selection Process
	Training and Professional Development

	Data Collection
	Instrument
	Data Analysis Procedures
	Previous Teaching Experience
	Open-Ended Items
	Demographic Items

	Results
	Demographics of Respondents
	Professional Preparation
	MSAT Satisfaction
	Personal Development
	Collaboration Effectiveness
	Career Trajectory
	Open-Ended Items

	Discussion
	Strengths and Positive Outcomes
	Career in Medical Education
	Mentorship
	Giving Back
	Content Review
	Development of Teaching Skill Sets
	Curriculum Building and Innovation in Teaching

	Feedback and Improvements
	Improve Teaching Materials
	Provide Access to Third-Party Resources
	Increase Opportunities for Professional Networking and Development
	Improve Organizational Processes and Services

	Future Directions
	Conclusion
	Acknowledgements 
	References


