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ABSTRACT
This report describes the current landscape of peer instruction
models for mathematics, and its diversity, commonalities, and
efficacy across California State University (CSU) campuses. While
models differ in their placement, organization, and level of sup-
port, they share similar goals and values: increasing a sense of
belonging in students, improving their academic self-sufficiency
and confidence, creating an academic and social community
of learners, and improving course-level outcomes and reten-
tion. Here we identify and synthesize shared themes, factors
that influence implementation, and common challenges. Based
on our investigation, we share recommendations for universi-
ties, departments, and other relevant stakeholders for sustain-
ably implementing and coordinatingpeer instructionwithin their
institutions.
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1. INTRODUCTION

Peer instruction has consistently shown to have a positive impact on student success
and equitable outcomes [1–3,10,12,17,18,27,29,34]. The range of studies substanti-
ating effectiveness demonstrates the versatility of peer instruction as a strategy to
support academic achievement. In this paper, we define the term “peer instruc-
tion” broadly, using it for all models of instruction that use peers or near-peers
interacting with students to support their academic success. The versatility of peer
instruction stems, in part, from the fact that peer instruction can look different
depending on local contexts and institutional priorities. Our definition allows us
to consider the broad range of studies, reflecting the variety of structures deemed
peer instruction in the literature. We examine the use of peer instruction in mathe-
matics in the California State University (CSU) system, the largest public university
system in the United States. The 23-campus system shares a mission with varied
implementations, contexts, and institutional priorities, making the CSU system an
ideal case study to explore this important educational tool. Selected CSU campuses,
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taken together, demonstrate the pervasive impact of this practice and provide exam-
ples and recommendations that can be applied to a variety of higher educational
institutions.

1.1. The California State University System

The CSU system is the largest and most diverse public four-year university system
within the United States. Its campuses vary greatly in enrollment (from 1,000 to
40,000 students), selectivity, student demographics, and academic focus. The vari-
ety of campuses represented by the authors allows for an authoritative look at the use
of peer instruction that is relevant and practical for institutions globally. Recogniz-
ing thatmost campuses were using peer instruction in some fashion, we organized a
systemwide online colloquium series at the height of Covid-19, during Spring 2021,
to share practices and outcomes. As a result, we hosted 22 presentations on peer
instruction over the course of a month. One of the most striking outcomes of the
colloquium series was that despite the substantial consistency in goals and values
as well as barriers faced, there was significant diversity of implementation strate-
gies. Examining our common goals yet varied practices, we were able to identify
shared themes (see Section 2.1), factors that influence implementation (see Section
2.2), and common challenges (see Section 2.4). We synthesize these themes, fac-
tors, and challenges to develop recommendations for universities, departments, and
other relevant stakeholders to identify how theymight implement a peer instruction
model that best fits their circumstances.

1.2. Impetus for Peer Instruction

Two national and global imperatives, the Covid-19 pandemic and the movement
for social justice and anti-racism, help to reveal the value, relevance, versatility, and
broad use of peer instruction. Covid-19 had substantial impacts on how education
was offered to students. With the pivot to online learning, we saw firsthand in our
own programs that students were struggling to navigate both the new course struc-
ture and the stress and trauma associated with living in a global pandemic. During
and after the Covid-19 pandemic, equity gaps grew or, at best, remained unchanged
(e.g., Refs [6,33]); potentially revealing even more starkly how a community within
the learning environment impacts student engagement and success. Peer support
has been shown to increase a sense of belonging [7,12,13], motivating broader use
of peer instruction as faculty searched for ways to support students and build com-
munity in virtual classrooms. This extended use and versatility of peer instruction
became evident to the authors through the Spring 2021 colloquium series.

Questions about how and whether higher education serves all students equitably
are paramount in our reckoning for social justice where equity of educational out-
comes is at the forefront. For example, in the CSU, multiple system-level initiatives
andmandates [31,32] targeted improved student outcomes and reductions in equity
gaps (e.g., gaps in performance between racially and ethnically underrepresented
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students and their White counterparts) in course grades, retention and graduation
rates. There is evidence that peer instruction is an equitable practice that improves
outcomes [1,14,17,29,34] and helps address/close equity gaps [1,34]. Attending to
these gaps is especially important in STEM, as many jobs in these fields continue
to see a lack of diversity [16]. This is particularly pressing in mathematics, given its
foundational role in STEM success [8] and the current active research interest in
equity in mathematics [35].

1.3. The Impact of Peer Instruction in Mathematics

The use of peer support has been shown to be effective in a variety of lower division
mathematics courses, ranging from developmental mathematics through the calcu-
lus sequence [14,29,34].However, there are additional reasonswhy themathematics
classroom is especially suitable for peer instruction. For example, math curricu-
lum models tend to fit peer instruction well, with an emphasis on problem-solving
and opportunities for coordination among multiple course sections. The natural
sequencing ofmathematics courses also bringsmultiple benefits, such as improving
the facility with material foundational for success in future courses, and the possi-
bility of cohorting students through multiple sequential courses with peer support.
In addition, within the context of the national movement away from remediation
in mathematics, peer educators have the opportunity to assist with any underdevel-
oped prerequisite content that is neither covered in the parent course nor offered
as a standalone remedial class. And for practitioners looking to start or sustain a
peer instruction program, the position of mathematics as a foundation for future
success makes a compelling case to administrators and funding bodies alike; peer
instruction in mathematics is particularly worth investing in.

Moreover, at many institutions nationwide, and within the California State Uni-
versity System, it is common for all first-year students to enroll in a course that
fulfills a mathematical degree requirement (in the CSU this is a General Educa-
tion Area B4: Math/Quantitative Reasoning.) Student placement in this first-year
curriculumoften results in significant external pressure and attention on the depart-
ments offering these courses as student success is closely measured and required
for progression toward degree [26,22,5]. These courses and departments shoulder
the burden, and embrace the opportunity, for providing a foundation of success for
these first-time college students. Manymathematics departments are early adopters
of active learning and group work, approaches which lend themselves to building
essential skills for success such as collaboration, teamwork, and productive struggle
[21,24]. For these reasons, the mathematics classroom is the ideal place to reach
these students, introduce them to the university learning community, and pro-
vide a foundation on which they can build their academic identity and sense of
belonging. Implementing embedded peer support in these classes allow students to
develop the practice of learning in community, merging social/emotional learning
with academic success.
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1.4. Positionality

The authors are uniquely positioned to make recommendations to practitioners
for several reasons. First, we represent five CSU campuses (and the peer programs
they house) which differ in important ways. Our campuses vary significantly in size
(from less than 8,000 students to more than 37,000 students), geography (urban,
suburban, and rural, from Southern, Central, and Northern California), culture,
student profile, selectivity, and academic programming. As demonstrated inTable 1,
the peer programs we work with are also extremely diverse with regard to the con-
siderations of Section 2.2. This variety is complemented by a shared mission and
vision focused on achieving equitable student outcomes.

Second, as individuals we represent a variety of academic and professional back-
grounds. We hold PhDs in Mathematics and Mathematics Education and Master’s
degrees in Education and English. We currently serve as faculty (in Mathematics
departments), staff (directing Learning Centers and coordinating programs), and
administrators (in Colleges of Science). This diversity in roles enriches our under-
standing of peer instruction from multiple vantage points, including its practical
implementation in classrooms and its impact on institutional policies and student
outcomes. We possess a collective 94 years of experience working in peer instruc-
tion (and many more in mathematics classrooms), years which include reading
literature and participating in conferences and professional networks in addition
to running our own peer programs.We offer a well-rounded understanding of both
the theoretical and practical aspects of peer instruction.

Third, the authors organized and participated in a colloquium series in Spring
2021 for the CSU Math Council, a consortium representing all Departments of
Mathematics and Statistics in the California State University System. This series
of talks focused on peer instruction models in use across and outside the CSU sys-
tem, hosting 22 presenters over four weeks, including faculty, department chairs,
and learning center directors from nine CSU campuses. The speakers and attendees
were all passionate advocates for peer instruction, and the findings in this paper are
informed by these presentations and conversations as well as the literature and our
own experiences. In fact, an early goal of this paper was to disseminate many of the
ideas shared in the colloquium series.

2. DESCRIPTION OF PROGRAMMING

2.1. Central Goals of Peer Support: Equitable Outcomes in Focus

Many universities have established the use of peer support, both within and out-
side the classroom, as an academic support mechanism that can impact students
throughout their degree pathway and create a sense of community that builds
belonging, confidence and scholarship as a social endeavor. Initially, university peer
support was often limited to college access programs that targeted populations that
were historically underserved and/or identified as likely to need such support based
on demographic and/or socioeconomic class. As publicly funded university systems
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have opened their doors tomore students with greater variations in background and
preparation, peer support has moved from being limited to specific populations, to
serving all students, especially in entry-level and gateway courses.

Although the specifics of different kinds of peer instruction models may vary,
there are some underlying values central to peer support. These values were com-
mon to all the programs represented in our colloquium series, and are also ubiqui-
tous in the literature. In Figure 1, we illustrate themes across peer instruction in the
CSU system. In particular, we present themes as supporting equitable outcomes for
students through peer instruction.

The primary reason to use peer instruction is that its core characteristics directly
contribute to equitable outcomes for participating students. The key goals empha-
sized here are supported by educational research (for example, see the extensive
bibliography of Arendale [4]). The online/hybrid environment during the pan-
demic particularly highlighted the need for having inclusive academic spaces, for
peer role models, and for community and academic-identity formation. All of these
important aspects of college success are supported by peer instruction:

1. Academic support ([1–3,12,17,29,34]). A common goal of all peer programs
is to increase student success and retention by reducing academic barriers and
increasing student access to support and to the academic community.

2. Multiple perspectives and strategies ([23,25,28,30]). Research in education
supports the use of multiple perspectives and representations in learning. We
see peer instruction as an opportunity to provide students with new perspec-
tives and approaches to learning the content. Peer educators who have taken
the class previously and are further along in their degree can share helpful
strategies and tips that have contributed to their success. They are often able
to provide alternate or additional explanations which complement those of the
course instructor.

3. Support for active and collaborative learning ([2,9,19,36]). Peer support
allows for more group work and hands-on learning with guidance from a peer.
This type of active and collaborative learning is considered an equitable ped-
agogical practice. When students are actively engaged in the learning process
and able to practice and talk about the content with others, they are more likely
to understand it.

4. Role models and STEM identity ([7,12]). Students are more successful when
they have peer mentors/role models who they can identify with and trust with
their learning process. When students form positive relationships with one
another, they are more likely to engage with the content, seek support, and
feel more connected to the discipline as well as the university. A diverse group
of peer mentors can provide much-needed role models corresponding to stu-
dents’ identity, contributing to greater and more equitable student retention,
particularly in STEM.

5. Navigate university life, resources, and procedures ([15,27,37]). The explo-
ration and development of effective learning strategies fundamentally aids in
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Figure 1. Equitable outcomes mediated by peer instruction.

academic success. Discussion of such strategies is included in peer instruction
models, and may not be explicitly addressed in other contexts. Students learn
from each other how to manage their time, to take notes or to study effec-
tively for an exam. Other types of institutional knowledge (available resources,
location of certain offices, etc.) are also shared in peer-to-peer settings. Such
supportmay be particularly helpful in the online setting where peer instructors
can help navigate class structure and learning management systems.

6. Belonging and sense of community ([7,15,37]). Research supports the idea
that students’ sense of belonging and shared sense of community positively
impacts learning, student persistence, and satisfaction [10,20]. Peer support
fosters a sense of belonging and facilitates the formation of study groups and
informal and formal learning communities.

7. Safe space for productive struggle ([1,2]). Students are generally more com-
fortable asking questions and making mistakes in front of a peer than their
instructor. Because there is less of a power dynamic and less at stake when ask-
ing for help from a peer, peer instruction provides safe places to makemistakes
and ask questions.

The literature cited in this section both informs and supports our Recommenda-
tions. Research demonstrates that peer instruction can help achieve the outcomes
listed above, but when multiple models are employed on a single campus new chal-
lenges are introduced. Our recommendations are intended to help administrators
and staff mitigate these challenges.
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2.2. Considerations for Implementing Peer Support

The approaches to achieve the goal of equitable learning outcomes through peer
support can varywidely. This section describes a list of questions that we considered
for understanding our respective peer instruction programs. These questions pro-
vide context for how decisions are made at various levels (university, department,
program), leading to diverse programming. Departmental and campus conditions
(in terms of funding and personnel availability, programming goals, etc.) vary sig-
nificantly, giving rise to a wide variety of implementation forms. The framework
in Gamlath [18] considered such factors via stratification into external, institu-
tional, and individual levels. Because the range of conditions can be so different,
we found the following questions to be useful in guiding the specific structures and
approaches to use:

• What student population is served? Often a particular subset of students
is identified as the target audience of the program, e.g., first-year students,
first-generation students, or students with a particular level of math preparation.

• What are theprimary (non-grade) outcomes sought?Thesemay include reten-
tion, sense of belonging, developing learning skills, or creating a safe academic
space for students.Many of the details and the specific aims depend onwho offers
peer instruction (a program or a learning center), evaluation capacity, and the
context of other programming offered to students.

• What is the pedagogical model employed? There are a variety of models, from
Supplemental Instruction (where peer educators develop and teach independent
sections) to Learning Assistants (who help the instructors in the classroom). Dif-
ferent approaches have different strengths and different complexities in imple-
mentation. The specific type of pedagogy involved may depend on a number
of factors, such as the extent of instructor involvement or the level of training
offered to students.

• How is the program funded? Funding can come from the university and may
be a stable budget line. In other cases, funding may be a transient part of a grant-
supported program.Often, successful programs rely both on an institutional base
budget as well as one-time funding or additional grant support. Peer educators
are paid, and the bulk of program costs is typically student salaries.

• Who coordinates the program and supervises the peer educators? How are
coordinators compensated? Depending on the size, scale and funding source
for the program, the coordinator may be a faculty member or a professional staff
member. In larger programs, typically those offered through learning centers,
theremay be different staffmembers coordinating the peer instruction and train-
ing and supervising the peer educators. The compensation can vary widely here
too, from teaching credits to salary, and part-time to full-time positions.

• How are peer educators trained? The extent and type of peer educator training
and development highly depends on departmental budgetary constraints, priori-
tization of training, the pedagogical knowledge and experience of the supervisor,
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and the complexity of the peer instruction program. Some programs adopt
and/or adapt trainingmaterials produced by programs such as The International
Center for Supplemental Instruction and the Learning Assistant Alliance. Some
programs also offer credit-bearing courses as part of the pedagogical training for
peer educators.

• Do instructors/supervisors require training? For peer instruction models in
which peer educators participate in the class, instructors may also participate in
training and professional development in order to most effectively leverage their
peer support in the classroom. Some programs encourage or require supervisor
training or certification.

• Who creates the instructional content (e.g., peer educator or course instruc-
tor)? In some models, peer educators are highly trained not only in the content
but also in pedagogical practices and are able to create instructional content.
Other peer educators, such as peer tutors, may serve a very different role, and
do not create instructional content, but focus on supporting students based on
standard course materials.

• Is there a dedicated physical space for peer educators to meet with students?
Peer educators may offer office hours or review sessions outside of class time.
Having a specific student-centered meeting space that is centrally located can
increase access to support, contribute to social-emotional growth and build a
STEM student community.

• How are instructors involved? What is the linkage between the peer-
led/supported course and parent course? Depending on the model of peer
instruction used, course instructors may only have loose, sporadic contact with
tutors (e.g., with drop-in tutors employed by the learning center) or they may
have a close working relationship with embedded peer tutors or learning assis-
tants who attend class on a regular basis. A high degree of instructor involvement
can positively impact the peer educators’ own development, how many students
utilize peer support, and it can help align learning in the classroom and out-
side it. However, peer instruction models that require a high level of instructor
involvement tend to cost more and be more complex to coordinate.

• Where is the program housed (e.g., department or learning center)? The
program’s home impacts the student population served, the level of instruc-
tor involvement, the program’s visibility, and often the financial aspects of the
program as well as the training of the peer instructors.

• Are the peer educators embedded in the classroom? If so, what is their role?
How is their work linked to that of the instructor? In some models, peer edu-
cators are embedded in the class and work with students as part of the regular
instruction. This may range from simply attending class and acting as a model
student to helping with group work to leading in-class activities independently.
Othermodels of peer instruction do not involve peer educators in the classroom.

• Howmuch autonomy do peer educators have?Drop-in tutors and Supplemen-
tal Instruction (SI) leaders can work quite independently from instructors. This
can have positive effects, such as different ways of explaining the material, and
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exposing students tomultiple approaches. However, there is also a danger of peer
instruction not aligning well with the course content. In other models, such as
embedded peer tutors who attend class, peer instructors might have much less
autonomy in designing activities or content.

• Is the program voluntary for students? Several models are opt-in models, such
as drop-in tutoring or the classical SI model. This opting-in typically requires a
higher level ofmotivation and engagement from students. However, opt-inmod-
els may not reach as broad of an audience as opt-out models (e.g., embedded
tutors or learning assistants attending a class). Because of the design and imple-
mentation complexities of the various models, there is no conclusive evidence
that either opt-in or opt-out models are always more effective.

• How is data collected?How is the efficacy of the programassessed? Evaluation
of peer instruction can be difficult due to the myriad factors impacting student
participation and success. Assessment of opt-in programs can be complicated by
“selection bias” especially when course grades are used as a measure of success
[11,17,29]. Data may include number of visits and participants. Ideally, qualita-
tive measures such as belonging, identity, and community should be included in
a comprehensive assessment plan.

2.3. Examples of Programs

Part of the difficulty in presenting a common narrative about peer instruction is
the variety of terms, each with its local context, used to describe programming.
Peer learning is a general term referring to students supporting students in an edu-
cational environment. Some commonly used names for peer support programs
are the following: Tutoring, Embedded Tutoring, Embedded Peer Support, Supple-
mental Instruction, Modified Supplemental Instruction (MSI), Learning Assistant
Program (LAP), and Peer Assisted Learning (PAL). While the language used can
have local meanings, those meanings may not translate as intended outside of that
institution, which may lead to some confusion. Thus, it may help to compare some
specific examples of models broadly used within the CSU.

In Table 1, we provide a snapshot of some peer instruction models in the CSU.
The table is not meant to be an all-encompassing view, rather, it is an illustrative
sample based on the authors’ personal knowledge and connections, as well as the
aforementioned colloquium presentations. There are a variety of structural dif-
ferences between the local conditions, so even the models listed may work quite
differently at different universities.

The steps required to create a new peer instruction program often depend on
the program model, and choosing which model to adopt (or adapt) is likely the
first big decision to be made. Some programs belong to national or international
networks possessing a wealth of resources for getting started, such as the Learn-
ing Assistant (https://learningassistantalliance.org/) or Supplemental Instruction

https://learningassistantalliance.org/
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Table 1. Characteristics of some representative programs on the authors’ CSU campuses. Most campuses have multiple programs and the table is not comprehensive,
rather it is meant to provide evidence of the richness and variety of existing programs.

Learning
Assistants (LAs)

Embedded
Supplemental
Instruction (SI)

Peer Assisted
Learning (PAL)

Precalculus
Teaching

Assistants (TAs)

Stretch Math
Learning

Communities

Sample CSU campus East Bay: large, urban Humboldt: small, rural Sacramento: large, urban San Diego: large, urban Sonoma: small, suburban

What student population is
served?

All first-year STEM pathway
courses+ gateway STEM
courses in the sciences

Students in introductory
general education
mathematics courses
(typically first-year
students)

Students in selected Math,
Stat, Bio, Phys, and Chem
courses with low pass
rates

Students enrolled in
Precalculus

First-year students enrolled
in specific math courses

What are the primary
(non-grade) outcomes
sought?

Belonging, community,
and building student
confidence

Community and sense of
belonging, introduction
to the university. Review
content and help
students learn how to
learn

Community and sense of
belonging

Building community
among the students they
are helping through
group collaboration

Community and sense of
belonging, acclimating
to university, review of
content and helping
students learn how to
learn

What is the pedagogical
model employed?

Embedded peers with
outside support

Peer educators lead
collaborative review
activities in the core
classroom for all students
enrolled in the course

Peer-led team learning TAs lead small course
breakout sections using
group learning

Peer educators lead
collaborative activities
for all students enrolled
in the course

How is the program
funded?

Campus funds Campus funds Campus, student
government, and federal
grant funds

Department funds Student government funds

Who coordinates the
program and supervises
the peer educators?

Full-time staff who direct
the STEM Lab with
instructor support

Supplemental Instruction
Coordinator (Full-time
staff)

Faculty with professional
staff support

Precalculus course
coordinator and TA
professional
development instructor

Tutorial & Supplemental
Instruction Coordinator
(Full-time staff)

(continued).

https://www.csueastbay.edu/stemlab/apply-today/index.html
https://www.humboldt.edu/learning-center/our-services/supplemental-instruction
https://www.csus.edu/college/natural-sciences-mathematics/peer-assisted-learning-program-pal/
https://math.sdsu.edu/courses/calculus
https://www.calstate.edu/csu-system/why-the-csu-matters/graduation-initiative-2025/academic-preparation/professional-development/Documents/Math_SSU+Webcast_Mindset+Interventions_FINAL_051419.pdf
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Table 1. Continued.

Learning
Assistants (LAs)

Embedded
Supplemental
Instruction (SI)

Peer Assisted
Learning (PAL)

Precalculus
Teaching

Assistants (TAs)

Stretch Math
Learning

Communities

How are peer educators
trained? Do instructors
require training?

Preterm training with
weekly professional
development
throughout the year.
Pedagogy workshop
series for first-semester
LAs. Instructors are
encouraged to attend

SI Leaders attend
pre-semester training, a
bi-weekly SI program
training; bi-weekly
Embedded Math SI
Leader meeting.
Instructors do not
require training

PAL Facilitators attend
pre-semester training
and a weekly seminar.
Instructors do not
require training

TAs meet regularly with the
course coordinator and
course instructors

Robust preterm training
and on-going weekly
staff meetings
throughout the year.
Instructors do not
require training

Who creates the
instructional content?

Common resources are
available and are created
by current and past
instructors and peer
educators

Peer educator with support
from the SI Coordinator
and in collaboration with
instructors

Instructors Course coordinator and
course instructors

Peer educator with support
from the SI Coordinator
and collaboration with
instructors

Is there a dedicated
physical space for peer
educators to meet with
students?

LAs hold open hours in the
STEM LAB for drop-in
help and collaboration.

Embedded SI Leaders hold
office hours or “study
session” hours in the
Learning Center tutoring
lab.

Yes, PAL Facilitators hold
office hours in the
PALace office complex.

Yes, TAs hold office hours in
the tutoring left.

Yes, Mentors hold office
hours and tutor in the
Learning and Academic
Resource Center.

How are instructors
involved? What is the
linkage between the
peer-led/supported
course and parent
course?

LAs attend the parent class
and communicate
regularly with the
instructor

SI Leaders attend the
parent course and share
lesson plan ideas with
the instructor before
implementation

PAL Facilitators attend
lecture and participate
according to instructor
preference

TAs attend lecture and
meet regularly with
course coordinator and
course instructors

The Learning Community
Mentor attends the
parent class and
communicates regularly
with the instructor

Where is the program
housed?

College of Science Learning Center College of Natural Sciences
and Mathematics

Mathematics & Statistics
Department

Learning & Academic
Resource Center

(continued).
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Table 1. Continued.

Learning
Assistants (LAs)

Embedded
Supplemental
Instruction (SI)

Peer Assisted
Learning (PAL)

Precalculus
Teaching

Assistants (TAs)

Stretch Math
Learning

Communities

Is the peer educator
embedded in the
classroom? If so, what is
their role?

Yes; LAs attend the parent
class and assist the
instructor in
active-learning strategies

Yes; peer educators attend
the core class twice per
week. One day they
attend lecture, the other
day they lead a review
activity, share campus
resources, study
strategies, etc.

Yes; PAL Facilitators attend
lecture, participating
according to instructor
preference

No Minimally; they attend the
parent class and observe,
may participate in some
group activities

Howmuch autonomy do
peer educators have?

They can create
icebreakers and activities
at the guidance of the
instructor

They have autonomy in
creating the lesson plan
for their review activity
and holding tutoring
hours in the Learning
Center

They must follow the
worksheets written by
course instructors

They must follow
worksheets/activities
provided by course
coordinators and course
instructors

They have autonomy to
create the session plans
and design activities
based on observation of
the parent class
curriculum

Is the program voluntary
for students?

Partially. Embedded
support is provided in
class and therefore is not
voluntary. Out of class
drop-in tutoring hours
are voluntary

No. The SI Leader is
embedded in the class

Yes No. TA-led breakout
sections are part of the
Precalculus course, and
students are required to
register for a breakout
section

No. Students are enrolled
in the Learning
Community when they
register for the stretch
math class

How is data collected? How
is the efficacy of the
program assessed?

Student surveys, LA
surveys, and instructors
and graduate TA
feedback. Student and
LA success data is tracked

Student surveys and
instructor feedback.
Student success data is
collected but analysis is
forthcoming

Mathematics and Statistics
faculty analyze student
success data from
institutional database

Breakout session course
evaluations

Student and instructor
surveys, statistical
attendance and grade
data from institutional
database
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(https://info.umkc.edu/si/) models; it is sometimes possible to import these mod-
els wholesale. Other programs are more unique to their campuses and require
considerably more customization to get started, followed by regular revision.

For example, the Peer Assisted Learning (PAL) program at Sacramento State was
conceived by a single faculty member who acted on inspiration from a conference
on student engagement in 2009. She took the Peer LedTeamLearning (PLTL)model
as the core pedagogical structure but quickly incorporated a number of ideas from
other sources, including an undergraduate research component inspired by another
conference, and a tiered student leadership structure based on her experiences as a
student bus driver in her college years. Logistically, starting this program required
both writing grant applications and convincing a number of colleagues and admin-
istrators to buy in; instructor support proved to be absolutely critical. The PAL
program was born in 2011 with the award of an NSF-STEP grant, after two unsuc-
cessful prior submissions. The first PAL sections were held in 2012 supporting an
introductory Chemical Calculations course with low pass rates that was acting as
a gatekeeper course for STEM majors. The program was partly institutionalized in
2016 by presenting compelling data showing effectiveness in student success, com-
bined with an argument that by getting students through these courses faster the
program was saving the university as muchmoney as it cost to operate. Federal and
internal grants, student government support, and donors have allowed the program
to grow and keep up with increasing costs.

2.4. Identifying Challenges

The richness of peer instruction programming across the CSU grew out of a need
and desire to support students across affinity groups, academic standing, majors,
and student preferences. While the variety of programming offers many opportu-
nities for students, the current framework also presents challenges. These challenges
are summarized here to provide context for the Recommendations section of our
paper.

Specifically, there is often confusion for instructors and students in understand-
ing the available resources and support structures. This can lead to an under-
utilization of the support if instructors do not recommend, or students do not
seek, peer support. Students may also become accustomed to a specific type of peer
instruction andmay have difficulty adjusting tomultiple different types of program-
ming. Instructor buy-in is harder to enlist when support structures are complicated
and instructors may teach courses with different types of peer support.

The variety of programming and lack of centralization also makes it difficult
for the administration to oversee and manage programs and understand their
strengths. When programs are structured differently, data collection and assess-
ment become cumbersome, and in some cases, it may be difficult to compare the
outcomes of different programs. Recruitment, training, compensation, and super-
vision of peer tutors may also vary, leading to greater burdens and a duplication of
efforts.

https://info.umkc.edu/si/
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Funding can be quite inconsistent, and change year-to-year, or may not reflect
changing needs. Some programs, particularly those offered by learning centers, may
be more likely to have consistent base funding that comes from the university bud-
get; however, this base funding is often not sufficient in meeting needs. Smaller
programs, particularly those administered by departments, often start as a result
of grant funding or special initiatives. In the CSU, they often meet niche needs and
have requirements (e.g., special equipment or software) that are difficult to address
centrally through learning centers.

3. RECOMMENDATIONS

Based on our collective position as peer education professionals, broad discussions
with other peer education leaders within and outside the CSU, and the literature
cited throughout this paper, we provide the following recommendations to opti-
mize the implementation of peer instruction when multiple models are employed
on a single campus. These recommendations are the primary research claims of this
paper, which are synthesized through the Central Goals above.

1. Establish a Coordinating Committee to improve campus oversight and
management of peer instruction. The Coordinating Committee should con-
sist of representatives of all campus programs that provide peer academic
support, have a committee structure and charge that includes annual reporting
requirements.

2. Allocate centralized funding for peer instruction as a campus line-item. The
distribution of these funds should be done in a manner that reflects the val-
ues and impact of each program as reflected by the work of the Coordinating
Committee. Programmatic assessment should be integral to peer instruction
programs from the beginning. Inconsistent funding was viewed as one of
the greatest challenges at the CSU in offering consistent, high-quality peer
instruction.

3. Direct individuals and departments interested in developing peer instruc-
tion programs to the Coordinating Committee in order to best leverage
existing programming. By discussing grant applications and existing peer pro-
gramming, campuses can leverage the structures that already exist and can
move forward in ways that reduce duplication of effort and can streamline the
peer instruction landscape in the long run.

4. Establish a peer instruction student employment portal where individu-
als interested in providing academic support can find a listing of all such
positions on campus. We note that such portals can help all students but par-
ticularly transfer students who are qualified to serve as peer tutors but may not
have the institutional knowledge to find the opportunities.

5. Establish aportal for receiving academic support. Similar to the previous rec-
ommendation, students who seek help (particularly first-year students) often
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find it challenging to find all relevant information about peer instruction
because of the variety of programming available.

6. Establish a consistent protocol for evaluation and assessment of peer sup-
port programs, including uniform data collection. Assessment of peer
instruction is often challenging because program goals and structures vary
widely. This makes comparisons between the effectiveness of programs diffi-
cult.

7. Integrate academic departments into the peer instruction structure from
the beginning and acknowledge the importance of broad instructor engage-
ment. Instructors directly work with students in the classroom and can be the
greatest ally of peer instruction programs. However, instructors may not be
aware of available resources, or, if not consulted, may not embrace programs
that require regular communication and coordination. Greater collaboration
between academic programs and those offering peer instruction can improve
student participation and outcomes.

4. CONCLUSION

As our paper illustrates, many versions of peer instruction have been developed
and successfully implemented. Our survey of the CSU system presents examples
that reflect unique institutional features alongside the common goals of student suc-
cess and equity. The recommendations and considerations described in this paper
can inspire and guide the development and modification of programs, aligned with
specific institutional values, priorities, and settings. While implementations may
differ, each example shares an emphasis on the value of peers for creating commu-
nity aligned with academic success and combating the perception that learning and
community are separate endeavors.
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