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ARTICLE

ABSTRACT 
As research has shown, collaborative peer learning is effective for improving student 
learning. Peer-led team learning (PLTL) is one well-known collaborative-group approach 
in which groups are facilitated by trained undergraduate peer leaders. This paper contrib-
utes to the literature on peer-leader training by examining how peer leaders for a large 
introductory science course translate their training into practice during their sessions. By 
conducting qualitative analysis on annual advice books written by emergent peer leaders, 
we examined the practiced advice and strategies of these peer leaders as they facilitate 
PLTL groups in a university-level general chemistry course. These advice books are passed 
on to future peer instructors, creating a community of practice between new and more 
experienced peer leaders. From the analysis, we discovered that peer leaders focus on 
developing robust student–student discussion during complex problem solving by 1) cre-
ating a community-oriented social and intellectual environment, 2) adapting their tactics 
and the collaborative-learning strategies to balance different personalities and promote 
equal participation among all students, and 3) modifying collaborative group approaches 
when facilitating their sessions. Also, in their correspondence across cohorts, peer lead-
ers provided near-peer support to one another. These annual books disseminate practiced 
advice between peer-leader generations and are used during new peer-leader training.

INTRODUCTION
As prior research has shown, collaborative peer learning is an effective approach for 
improving student learning (Eberlein et al., 2008; Arendale, 2015; Van Dusen et al., 
2015; Wilson and Varma-Nelson, 2016; Sellami et al., 2017). In biology, both peer-led 
team learning (PLTL) and learning assistant (LA) programs are well-known collabora-
tive group approaches based on social constructivism (Vygotsky, 1980; Bodner et al., 
2001; Eberlein et al., 2008; Otero et al., 2010) in which students build their knowl-
edge of concepts by discussing, critiquing, and sharing ideas in a social environment. 
In both PLTL and LA programs, the collaborative groups are facilitated by trained 
undergraduate peer leaders (Gosser and Roth, 1998; Gafney and Varma-Nelson, 2008; 
Wilson and Varma-Nelson, 2016; Otero et al., 2010; Learning Assistant Alliance, 
2011). This paper presents qualitative results from reflections by first-time peer lead-
ers via their viewpoint on how they encourage and promote effective student–student 
group discussions in their peer groups in a PLTL program for a university-level general 
chemistry course. Therefore, this study may provide practical insight to others who are 
learning to facilitate student–student discussions during problem solving in collabora-
tive groups in introductory science courses.
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Peer instructors for large, introductory science, technology, 
engineering, and mathematics (STEM) courses support stu-
dents who are facing the challenges of learning the process of 
complex problem solving. Our study explored the reflective and 
practiced advice that emergent chemistry peer leaders selected 
to pass on to future chemistry PLTL facilitators through a collab-
orative annual book written at the end of a one-semester 
STEM-focused peer-leader training course. The advice from the 
books consists of community-creating and facilitation strategies 
to promote student–student discourse that fosters collaborative 
knowledge and skill building during problem-solving group 
work, especially in introductory STEM courses, and therefore 
could be transferable to peer instructors in other STEM depart-
ments, because the advice is not content specific. Our peer lead-
ers also create and share in multiple communities of practice 
(CoPs). Hence, this study may provide new insights to biology 
educator researchers and biology educators who train peer 
instructors assisting collaborative groups in their courses.

Benefits of Collaborative Peer Instruction
In STEM, most peer-learning research focuses on performance 
outcomes to show that collaborative learning is one way 
for students to engage more deeply with content and to 
practice using disciplinary vocabulary, skills, and knowledge 
(Peteroy-Kelley, 2007; Preszler, 2009; Batz et al., 2015; Knight 
et al., 2015; Repice et al., 2016; Frey et al., 2018). There are 
many performance studies in introductory biology using PLTL 
(Drane et al., 2005; Preszler, 2009; Snyder and Wiles, 2015; 
Carlson et al., 2016; Kudish et al., 2016) and LA (Batz et al., 
2015; Talbot et al., 2015; Van Dusen et al., 2015; Sellami et al., 
2017) models, as well as in many other STEM disciplines, 
showing the robustness of both approaches (Lewis, 2011; 
Talbot et al., 2015; Van Dusen et al., 2015; Wilson and 
Varma-Nelson, 2016).

Participating in collaborative scientific discourse encourages 
learners to verbally explain their evolving ideas (Sawyer, 2005; 
Andriessen, 2006; Krajcik and Blumenfeld, 2006), and recent 
studies on student discourse in small-group science settings 
have shown that student talk is important to student learning 
in these settings (Peteroy-Kelley, 2007; Becker et al., 2013; 
Kulatunga et al., 2013; Young and Talanquer, 2013; Knight 
et al., 2015). Problem solving in these peer environments 
engages students in habits and skills similar to ones practicing 
scientists use, and participating in peer scientific discourse 
helps students to better define their understanding of concepts 
(Lemke, 1990; Sawyer, 2005; Krajcik and Blumenfeld, 2006; 
Repice et al., 2016). Using discourse analysis, several studies 
have found that the type of questions a peer leader asks and the 
peer leader’s interaction style markedly affects the amount and 
depth of student discourse that occurs in these small-group 
settings using both PLTL and LA approaches (Brown et al., 
2010; Sawyer et al., 2013a,b; Knight et al., 2015). This finding 
that peer leaders play a key role in affecting student–student 
discourse is also seen in K–12 studies about teachers’ affecting 
student discussion (e.g., Carlsen, 1993; Hanrahan, 2005). 
Hence, one key component for effective peer learning is that 
facilitation needs to encourage robust student–student 
discussion of concepts during problem solving (Sellami et al., 
2017; Eren-Sisman et al., 2018), and this is a key responsibility 
of the peer leader in the PLTL and LA models.

Both models require training of peer leaders to become skilled 
facilitators, especially in promoting student–student discussions 
(Gosser and Roth, 1998; Gafney and Varma-Nelson, 2008; 
Wilson and Varma-Nelson, 2016; Otero et al., 2010; Chan and 
Bauer, 2015; Sellami et al., 2017). Several approaches to train-
ing exist. For example, Gosser et al. (1996) described training 
peer leaders via frequent meetings with faculty, in which peer 
leaders review workshop materials and discuss these materials 
with their peers. Other institutions developed semester-long 
training courses (Tien et al., 2004; Hockings et al., 2008; Otero 
et al., 2010; Chan and Bauer, 2015; Sellami et al., 2017), most of 
which contain the following components: 1) introduction to 
appropriate education-research literature; 2) discussion of how 
to apply this research to their sessions; and 3) self-reflection of 
each session followed by feedback. These courses also help to 
create CoPs among peer leaders and between peer leaders and 
faculty/staff involved in the program. There are limited studies 
focusing on how peer leaders translate their training into prac-
tice and how they help advise one another through CoPs. Recent 
studies, using interviews or reflective journals, have found that 
peer leaders go through a developmental process in becoming 
peer leaders (Micari et al., 2006; Johnson et al., 2015; Glover 
et al., 2018). In this study, by analyzing annual advice books, we 
collected strategies and insights that chemistry peer leaders 
self-report using in their session to “create and sustain a positive 
supportive learning environment” (Chan and Bauer, 2015, 
p. 342) that promotes student–student discourse during problem 
solving, as seen in Sawyer et al. (2013b) and Knight et al. (2015). 
Written at the end of the first peer-leading semester, these books 
contain the reflective and practical advice emergent peer leaders 
believe are most important to successful peer leading for a large 
introductory STEM course. We seek to add to the current 
documentation on peer-leader training by examining how emer-
gent peer leaders at one institution translate their training into 
practice in their PLTL sessions.

Theoretical Framework
Peer leaders, experienced and new, advise and coach 
one another as CoPs and through cognitive apprenticeship 
(Collins et al., 1988; Dennen and Burner, 2008), both of which 
stem from Vygotsky’s sociocultural development of cognition 
(Vygotsky, 1980), and help new peer leaders go through their 
zone of proximal development (ZPD; Vygotsky, 1980) as they 
are developing as peer leaders.

CoPs are groups of people having a common domain of 
interest (in our study, peer leading in introductory STEM 
courses) who engage collectively in joint activities and discus-
sions sharing information and supporting one another toward 
improving their shared practice (Wenger, 1997). The intercon-
nectivity of these elements forming a CoP comes from situated 
learning, which states learning is embedded within activities 
of the learner (Brown et al., 1989; Lave and Wenger, 1991), 
and it is these social activities that provide the correct context 
for learning to take place. Situated learning derives from 
social-learning theory (Bandura, 1977), which states that 
people learn from observing and interacting with others. 
These ideas comprise an essential component of our peer-
leader training.

We visualize our PLTL program as having a multilayered set 
of CoPs; see Figure 1. The smallest CoP is the individual PLTL 
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group, which comprises a peer leader and the students in his or 
her PLTL group. The next CoP consists of new peer leaders who 
train together in the SAM course (described later) during their 
first semester of peer leading and support one another during 
this new experience. The largest CoP that involves just peer 
leaders (we acknowledge that the peer leaders and the instruc-
tors form another CoP) comprises all past and current peer 
leaders who have contributed to strategies used in PLTL 
sessions via the practiced advice and insights passed down from 
previous SAM students in an annual collaborative book 
(described later) and from their own experiences as peer lead-
ers in their sessions. Thus a key link between these CoPs is the 
advice written in these SAM books.

Cognitive apprenticeship, as described by Collins et al. 
(1988), occurs in our PLTL CoPs. That is, new peer leaders 
become members of the larger chemistry peer-leader CoP, and 
through this larger CoP, inherit and engage in the culture of 
observing, having guided practice, and reflecting on the skilled 
practice needed to lead a general chemistry PLTL session, 
primarily from the advice books but also from the weekly 
PAM training course (described in PLTL section). From this 
apprenticeship training and simultaneous reflective practice, 
peer leaders take part in situated cognition (Brown et al., 1989). 
All peer leaders since the program’s conception have written an 
advice book for the new chemistry peer leaders the following 
year. Over time, this practiced advice has been modified, added 
to, and elaborated on as peer leaders discover what works best 
for them and their students. Through the analysis of these 
books, we have access to practiced advice and insights passed 
down and added to from one emergent peer-leader CoP to 
another.

Research Questions
We examined the reflective and practice-based experiences of 
emergent chemistry peer leaders as they navigate their first 
semester of leading. The following questions guided this 
investigation:

•	 What do peer leaders report doing to create and maintain a 
conducive environment for effective problem-solving discus-
sions in collaborative groups?

•	 What do peer leaders report doing to manage group dynam-
ics such that all members of the PLTL group participate, 
including managing different student personalities and 
maintaining healthy group dynamics?

•	 What do peer leaders report doing to effectively facilitate 
groups to encourage group learning and collaborative 
knowledge building across different types of problems, skills, 
and content?

PLTL Program
The PLTL program at our institution is implemented in the 
general chemistry series, the calculus sequence, and the intro-
ductory physics series, using similar discipline-based training 
courses, PLTL philosophy, logistics, and hiring practices. Our 
PLTL groups consist of 10 students facilitated by a trained 
undergraduate peer leader. Students enroll in the program; 
however, once students enroll, attendance is mandatory, and 
they sign a contract agreeing to certain responsibilities. Frey 
et al. (2018) contains details about our program.

Students receiving an “A” course grade in General Chemistry 
1 and participating in one of the three PLTL programs are 
invited in the Spring to apply for ∼30 new peer leader positions, 
joining returning peer leaders for a total of 70 leaders for chem-
istry. These peer leaders are trained via two courses, which are 
discipline specific: 1) every semester, the peer leaders take 
Practical Applications of Academic Mentoring (PAM), in which 
the peer leaders prepare for the chemistry content of each 
week’s PLTL session by working through the problems in 
collaborative groups, as well as observing one another in weekly 
PLTL sessions; and 2) the first-semester peer leaders take 
Seminar in Academic Mentoring (SAM), in which peer leaders 
learn how to effectively facilitate a chemistry PLTL group. The 
PLTL director and project coordinator (both PhDs in chemistry 
and members of the general chemistry instructor team) teach 
these courses and observe the peer leaders each semester to 
give structured feedback for the peer leaders to continually 
refine their facilitation skills.

SAM
The SAM course topics have remained fairly constant over the 
years, as these topics cover education research literature and 
evidence-based best practices that pertain to the philosophy 
and implementation of general collaborative-learning methods 
in STEM and PLTL specifically. As new studies appear, the 
course material is appropriately updated and modified; for 
example, we are currently including more material on inclu-
sion, diversity, and equity. The main topics and an example 
syllabus are in the Supplemental Material. The evidence-based 
research background, the best practices, and common issues 
and strategies for each topic are discussed based on 1) instruc-
tors’ expertise and experience about collaborative learning and 
their knowledge and experience with issues students have 
when learning complex problem solving; 2) literature on 
educational research and cognitive and social psychology and 
evidence-based practices for PLTL; 3) the annual SAM book 
essays; and 4) current peers in SAM. For example, one session 
discusses studies on the effects of adopting a growth mindset 

FIGURE 1. Schematic of the multilayered CoP experience. At the 
center is the individual PLTL group with students and their peer 
leader. The next layer is the SAM cohort. The outer layer represents 
all of the trained peer leaders, who are connected to the SAM 
cohort via the SAM books.
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and how peer leaders can help students foster a growth mindset 
to handle the challenges they encounter in learning general 
chemistry and being in a large introductory science course. 
Another session concerns learning and memory and studies 
showing which study techniques are more useful in learning 
chemistry and gaining complex problem-solving skills. For 
example, self-explanation of or explaining to others concepts 
used in problem solving helps learners modify or clarify their 
understanding of relevant subject matter (Dunlosky et al., 
2013).

Selected SAM Assignments. The SAM peer leaders read the 
SAM book written by the prior year’s SAM cohort and write 
reflection papers for each section of the book. In the reflec-
tions, they must cite at least three essays from that section and 
provide specific examples of how the essays or recent topics 
discussed in SAM relate to their own experiences with their 
chemistry PLTL groups. In these reflective essays, we have 
current peer leaders’ self-reports on how they are translating 
the advice and insights from the SAM books into their own 
sessions.

The SAM peer leaders also post to an online course discus-
sion board an issue or success that occurred in a recent session, 
with different peer leaders responding. From this assignment, 
we have observed an informal learning community outside of 
the SAM session forming via this discussion board (i.e., another 
CoP component), and this is another source of self-reported 
reflections and responses on how peer leaders are translating 
their training into practice.

SAM Books. As a final project, the SAM peer leaders write 
two-page essays for the next generation of new chemistry 
peer leaders, which they combine into an advice book. The 
SAM peer leaders choose the book theme, which is typically 
current life topics that the peer leaders relate to the PLTL 
philosophy; for example, Beyoncé, The Hunger Games, and 
memes. These books may be found online at https://circle 
.wustl.edu/collaborations/peer-led-team-learning/peer 
-leader-training-books.

Each essay contains practiced advice on how to promote 
effective student–student group discussions during prob-
lem-solving activities in a chemistry PLTL session, as well as 
words of encouragement and compassion for forgiving them-
selves for making inevitable mistakes. During the SAM class, 
the peer leaders work in small groups by book section to decide 
what they will focus on in their personal essays and to ensure 
that the information is corroborated by others and diversified 
within each specific book section. Within these small groups, 
the peer leaders discuss advice and insights each believes is 
important in facilitating an effective science PLTL group, which 
results in peer corroboration and peer refinement of the set of 
collective advice and insights. The goal is to endorse and diver-
sify the amount and type of advice being given.

The essay prompt given to the SAM peer leaders (in the 
syllabus) is

“As a group, you will discuss what you have learned this 
semester as peer leaders or mentors, and create a collection of 
essays about what you have learned. The group will pick topics 
to cluster the essays around, and will pick a title. The collec-

tion will be bound and given to next year’s new PLTL peer 
leaders and mentors.

“Grading of group project includes: Essay Title; Group dynam-
ics during discussion; and Essays, which are graded according 
to grading criteria for papers (e.g., use specific examples from 
your group, develop ideas through supporting detail and 
evidence, clearly written).”

This prompt gives no guidance from the SAM instructors on 
the actual essay content, and the grading is not dependent 
upon specific solutions or advice being present in the essays. 
Hence, the peer leaders are in control of what they believe is 
important to pass on to future peer-leader cohorts. The books 
are focused on practiced advice, not course content, and there-
fore can be used by other STEM peer-leading programs that 
train peer leaders, especially for large introductory STEM 
courses. For example, at our institution, for their first year of 
PLTL implementation, the Physics Department used the chem-
istry SAM book, as did the supplemental-support programs in 
our Learning Center.

METHODS
Our setting for this study is a medium-sized, selective research 
university in the U.S. Midwest. The data consist of essays writ-
ten by emergent peer leaders at the ends of their first semesters 
of leading general chemistry PLTL sessions. This study 
includes 13 books (2003–2015), each comprising ∼30 essays. 
We employed a phenomenology lens (Patton, 2002) and the 
constant comparative method (Glaser and Strauss, 1967) to 
identify emergent themes and categories of practiced advice in 
facilitating peer learning, based on the common lived experi-
ences of peer leaders as they navigated their first semesters of 
leading groups. We developed our research questions from key 
ideas identified in the 13 books and established a coding 
scheme using all books (413 essays total). To answer our 
research questions, we used essays from the last 3 years in the 
study (2013–2015; 92 essays), which provide the most recent 
practiced advice and insights from our emergent peer leaders. 
Table 1 outlines the discourse analysis process, which includes 
the study design, code development, and analysis.

The researchers collaboratively interpreted common ideas 
and threads, selected all entries that helped to answer the 
research questions, and meaningfully grouped the data (Bogdan 
and Biklen, 2003; Denzin and Lincoln, 2003; Yin, 2010). The 
researchers participating in coding encountered the data from 
different perspectives: 1) G.S., as a science-education specialist 
and instructor of the chemistry SAM course; 2) M.R., as an 
experienced researcher in qualitative analysis; 3) S.M., as a 
master’s student in humanities; and 4) C.H., as an upper-level 
undergraduate student who experienced General Chemistry 
PLTL.

Using our research questions, we performed content analysis 
of the essay text through a three-phase process: 1) establishing 
primary themes based on the research questions using all 13 
books (2003–2015); 2) iteratively coding to identify categories 
and subcategories using the 2013–2015 books and finalizing 
interrater reliability and the coding scheme using random 
samples of excerpts from all 13 books (2003–2015); and 
3) using the final coding scheme to code all of the excerpts in 

https://circle.wustl.edu/collaborations/peer-led-team-learning/peer-leader-training-books
https://circle.wustl.edu/collaborations/peer-led-team-learning/peer-leader-training-books
https://circle.wustl.edu/collaborations/peer-led-team-learning/peer-leader-training-books
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books from 2013–2015 to obtain the results discussed in this 
paper (see Table 1).

Phase 1
Using all 13 books, M.R. and S.M. selected all excerpts that 
contained a suggestion or strategy for handling the situation 
described in any of our three research questions and coded 
these entries for further analysis. Table 2 shows the themes, 
categories, and subcategories and corresponding research ques-
tions. Entries that described a peer leader’s strategy for helping 
to establish and maintain a conducive environment for group 
problem solving were coded for the Environment theme (E). We 
coded statements that commented on strategies to ensure 
positive group dynamics among peer-group members and 
approaches that encourage equal participation as the Group 
Dynamics theme (GD). Entries that included details about 
processes peer leaders used to support their groups in moving 
collaboratively through the problems without providing 
answers were coded for the Facilitation theme (F). Portions of 
essays containing no discernible advice regarding concrete 
strategies to address the specific inquiries described in our 
research questions were not coded. Table 3 shows the number 
of entries in each category.

Phase 2
G.S., M.R., and S.M. iteratively analyzed the entries within 
each theme from the 2013–2015 books to establish meaning-
ful categories and subcategories of peer leader behaviors, 
attitudes, and actions. After determining these initial catego-
ries and subcategories, G.S., M.R., and S.M. independently 
coded a random sample of 200 excerpts for each theme from 
all 13 books (600 total entries), using the categorization 
scheme; this sample consisted of 32% of all entries. Through 
group discussion, a final categorization scheme that incorpo-
rated all 600 entries in this sample into categories and 
subcategories was developed, and a coding guide with defini-
tions and data examples for each category and subcategory 
was created. Once the coding guide was established, G.S. and 
M.R. tested the guide on a new random sample of 50 excerpts 
from each theme (150 total excerpts) from books before 2013 
(12% of the available entries) to check for agreement. Inter-
rater reliability was determined to be 88% for Environment, 
70% for Facilitation, and 62% for Group Dynamics. For each 
coding disagreement, the coders discussed their reasons for 
coding the excerpt and quickly reached 100% agreement on 
the codes, and then refined the definitions of each theme, 

category, and subcategory to ensure clear definitions in the 
guide. The detailed coding guides with descriptions of each 
category and subcategory and example excerpts are listed in 
Supplemental Tables S1–S3. Finally, using the 2013–2015 
books (92 essays total), G.S. and M.R. coded a new random 
sample (150 excerpts total), which is 23% of the available 
entries, with interrater reliability being 100% agreement. It is 
standard practice for multiple raters to examine and calibrate 
their coding on only a subset (10–30%) of the total data set 
(Potter and Levine-Donnerstein, 1999; Krippendorff, 2004). 
Through the multiple-step process described, we reached the-
oretical saturation, which means that no new themes, 
categories, or subcategories emerged during the iterative 
coding and interrater reliability process and throughout 
phase 3 of the coding (Potter and Levine-Donnerstein, 1999; 
Lombard et al., 2005).

Phase 3
C.H. was trained on how to use the final coding scheme and 
then coded all excerpts from books 2013–2015 with themes, 
categories, and subcategories. G.S. and M.R. reviewed the work 
of C.H. to determine agreement, which was 100% agreement. 
In the Results, we discuss the categories and subcategories of 
the three themes that contain the greatest number of excerpts 
from the 2013–2015 books.

This study has been approved by the Institutional Review 
Board of Washington University in St. Louis (IRB ID#: 
201306131).

RESULTS
Qualitative analysis of the SAM books revealed common themes 
about creative strategies and practiced advice used to encour-
age student–student discourse that promotes collaborative 
knowledge building when solving complex chemistry problems. 
For each broad theme (Environment, Group Dynamics, and 
Facilitation), we identified the most prevalent categories and 
subcategories. Our results reinforced the final peer-leader devel-
opmental stage presented by Johnson et al. (2015) and the 
long-term survey findings of Gafney and Varma-Nelson (2008), 
in which the peer leaders reflect on the experience with confi-
dence and a focus on student learning. For each category, 
excerpts from different essays will be presented with the 
de-identifying three-digit code for the peer leader, the SAM 
book, and peer leader’s sex (e.g., 564, 2013, female). The num-
ber of excerpts coded in each main theme from the 2013–2015 
books are 1) Environment, 341 excerpts; 2) Group Dynamics, 

TABLE 1. Discourse analysis process

Study design Phase 1 (themes) Phase 2 (categories) Phase 3 (analysis)

•	 Identified emergent themes and 
categories based on all 13 books 
(2003–2015)

•	 From key ideas in all 13 books, 
developed the three research 
questions

•	 Used most recent books 
(2013–2015) to answer research 
questions

•	 Established primary themes 
based on research questions 
using all 13 books (2003–
2015)

•	 Finalized excerpts in all 13 
books that addressed the 
three research questions

•	 Analyzed entries within each 
theme to establish categories 
and subcategories (using 
2013–2015 books)

•	 Iteratively coded to refine 
coding guide and determined 
interrater reliability using all 
books 2003–2015

•	 Determined final interrater 
reliability of coding guide for 
sample (2013–2015)

•	 Using the final coding 
scheme, coded all excerpts 
with themes, categories, and 
subcategories for books 
2013–2015

•	 Results and discussion based 
on books 2013–2015
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Finding 1 (Answering Research Question 1). Setting 
the Stage for Effective Problem-Solving Discussions 
in Collaborative Peer Groups by Creating a Social and 
Intellectual Environment That Is Community-Oriented, 
Positive, and Conducive to Risk-Taking.
Peer leaders recommended several techniques, all within a peer 
leader’s control, to create an environment that is conducive to 
collaborative work and enhanced student–student discussion. 
As seen in Figure 2, the excerpts in the Environment theme 
were coded into four categories: Leader Attitude (41%), Social 
Environment (33%), Physical Environment (14%), and Group 

195 excerpts; and 3) Facilitation, 104 excerpts. Excerpts may be 
coded in more than one theme; therefore, these numbers do not 
represent uniquely coded excerpts.

TABLE 2. Themes, categories, and subcategories in the book entries and the research question to which they correspond

Theme Category Subcategory
Research Question 1: What do peer leaders report they do to create and maintain a conducive environment for effective problem-solving 
discussions in collaborative groups?

Environment Leader Attitude Show positivity
Prepare for session
Display professionalism
Show confidence

Social Environment Develop community
Communicate with students
Know your students

Physical Environment Bring food
Arrange space

Group Expectations Introduce philosophy
Establish ground rules

Research Question 2: What do peer leaders report they do to manage group dynamics such that all members of the PLTL group 
participate, including managing different student personalities and maintaining healthy group dynamics?

Group Dynamics Group Functioning Use strategic grouping
Actively monitor
Remind about philosophy

Balancing Personalities Rein in dominant students
Encourage quiet students
Strategically pair students

Promoting Equal Participation Call on students
Use turn-taking
Get students talking

Research Question 3: What do peer leaders report they do to effectively facilitate groups to encourage group learning and collaborative 
knowledge building across different types of problems, skills, and content?

Facilitation Pacing Sessions Move together
Take breaks
Move forward
Get back on track
Use wait time

Questioning Strategically Use redirection
Guide via questions
Encourage student explanations

Motivating Student Learning Promote preparation
Provide incentives

Structuring Sessions Add variety
Vary working order
Review material

Promoting Group Independence Allow student struggle
Encourage self-reliance

TABLE 3. Number of entries in the SAM books

Category 2003–2012 2013–2015 2003–2015

Environment 668 341 1008
Group Dynamics 277 195 473
Facilitation 286 104 390
Total entries 1231 640 1871
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excerpts), “being well prepared” for their sessions (44 excerpts), 
“acting professionally” (25 excerpts), and “showing confidence” 
(13 excerpts).

Peer leaders wrote about reminding their students to “stay 
positive” throughout the semester (see Table 4 for a quote), 
reassuring new peer leaders to be confident in their role (i.e., 
not to answer questions or confirm answers, but to help stu-
dents learn in a supportive collaborative group) and providing 
strategies to help new peer leaders establish boundaries 
between students and peer leader, including tips about profes-
sionalism in this role (emphasizing preparation).

Social Environment. To establish the social environment (113 
excerpts, 33%), the peer leaders focused on “developing com-
munity” (51 excerpts), “communicating” with students (41 
excerpts), and “getting to know their students” (21 excerpts).

Peer leaders stressed the importance of creating a positive 
and relaxed social environment where students feel comfort-
able with the peer leader and the other members in their 
groups, while meeting weekly to discuss and solve problems 
together. Table 4 contains representative quotes on developing 
community, communicating with students, and knowing your 
students.

Physical Environment. Peer leaders also described the impor-
tance of the physical environment (49 excerpts, 14%) and how 

Expectations (12%). Table 4 contains representative quotes for 
this theme. All categories and subcategories, their definitions, 
and example excerpts for the Environment theme are listed in 
Supplemental Table S1.

Leader Attitude. The most salient category in the Environment 
theme concerned Leader Attitude (138 excerpts, 41%). Peer 
leaders described “showing positivity” to their students (56 

FIGURE 2. Percent of excerpts in categories within the 
Environment theme.

TABLE 4. Representative quotes for the Environment theme

Category Representative subcategory Corresponding representative quote

Leader Attitude Show positivity “Showing your students that succeeding in Gen Chem is achievable with hard work 
will encourage them to keep trying, even if initially everything does not come 
naturally to them.” (427, 2013, Female)

Social Environment Develop community “Another thing you want to avoid is always putting the same two or three people 
together. The PLTL program is about giving first-semester freshmen an opportunity 
to be part of a community. The best way to encourage this is to mix the groups up, 
so that everyone is forced to talk to everyone else. Feeling comfortable with ten 
people rather than just one or two will really help freshmen feel part of the Wash U 
community, while improving the group’s cohesiveness.” (501, 2015, Female)

Communicate with students “I told the students about how I studied for the course and how I struggled initially. 
This makes you more relatable to the students and in the end will cause there to 
be a stronger peer leader–mentee relationship. When you talk about the PLTL 
philosophy, therefore, they will understand the importance of each method (small 
group, pairs, round robin, and scribe) and will implement without any argument.” 
(456, 2014, Male)

Know your students “Model the mindset—It can be very valuable to give personal experience about your 
own struggles in classes, especially if you had to consciously improve and change 
your approach to the class throughout the semester. This can make the concept of 
a growth mindset much more relatable for students!” (504, 2015, Male)

Physical Environment Arrange space “During sessions, depending on the size of your room, you can make good use of the 
space. One [peer] leader I know would have her pairs or small groups work at 
different tables that she arranged before the start of her session which prevented 
groups from overhearing and being distracted by the work of other groups.” (500, 
2015, Female)

Group Expectations Introduce philosophy “As the PLTL philosophy is also introduced on the first day, this is a good time to have 
your group make connections between the structured approaches they will be 
using for the rest of the semester with the PLTL philosophy as a whole, and 
reinforce the expectation that they will participate, contribute, and cooperate to 
the group’s learning as a whole.” (473, 2014, Female)

Establish ground rules “Establish some ground rules that articulate what you are there for (e.g., you are a 
facilitator, not a walking book of answers) and what is expected of everyone in 
terms of participation and general respectfulness.” (428, 2013, Female)
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interrelated when managing group dynamics. Table 5 contains 
representative quotes for this theme. All categories and subcat-
egories, their definitions, and example excerpts for the Group 
Dynamics theme are listed in Supplemental Table S2. In this 
theme, there was one subcategory with only one or two excerpts, 
and it is not discussed in the Results. This subcategory is still 
included in the coding guide (see the Supplemental Material), 
and the excerpts were counted toward the total number.

Group Functioning. To ensure group functioning (75 excerpts, 
39%), peer leaders described how they “grouped people strate-
gically” (36 excerpts), kept “actively monitoring” the groups 

they set this environment by “bringing food” (34 excerpts) and 
“arranging the space” strategically (15 excerpts).

Peer leaders recommended bringing food because it creates 
an environment in which students feel cared for and therefore 
seem more willing to try out ideas and share explanations while 
solving complex problems. Peer leaders described how they 
arranged the space to improve the session by ensuring that each 
group is constructing its own knowledge about and solutions to 
the problems (see Table 4).

Group Expectations. In 41 excerpts (12%), peer leaders 
focused on explaining expectations to their students (see 
Table 4), by “introducing the philosophy” of the PLTL program 
(22 excerpts), which focuses on the process of problem solving 
(instead of obtaining the answer). They also set “ground rules” 
for the group (19 excerpts), which focus on listening to others’ 
ideas and promoting equal participation among the group.

Finding 2 (Answering Research Question 2). Groups That  
Work: Peer Leaders Reported on Promoting Positive  
Collaborative Group Functioning and Full Participation  
by Knowing Their Students, Monitoring Group Interaction  
Unobtrusively, and Using Strategies to Ensure 
Participation in Discussion.
The excerpts in the Group Dynamics theme were coded into 
three categories with almost equal weighting (see Figure 3): 
Group Functioning (39%), Balancing Personalities (31%), 
and Promoting Equal Participation (30%). This almost equal 
balance of categories suggests that these ideas are closely 

FIGURE 3. Percent of excerpts in categories within the Group 
Dynamics theme.

TABLE 5. Representative quotes for the Group Dynamics theme

Category Representative subcategory Corresponding representative quote

Group Functioning Actively monitor “Another tip to try during small groups or pairs is to walk around the 
room and observe each group up close. This can allow students to ask 
questions that they might not ask in front of the whole group, and it’s 
a way to get a feel for which students work faster and slower.” (498, 
2015, Male)

Remind about philosophy “One the biggest struggles that I had with my PLTL was the ‘bored’ 
student. These are students who are very familiar with the material. 
They might seem annoyed that other students are not able to 
understand the question and start working on the next problem on 
their own. As a peer leader, don’t be afraid to tell them to refrain 
from moving onto the next problem! Remind them of the PLTL 
philosophy and how this is supposed to be a group effort.” (492, 
2015, Female)

Balancing Personalities Rein in dominant students “Scribe is a great tool if you find that your dominant student seems to be 
running away with the conversation. Scribe puts the dominant 
student at the board and gives other students a chance to talk while 
keeping the dominant student engaged.” (494, 2015, Female)

Encourage quiet students “You can ask the quiet students to write their work on the board once 
their group has finished. This will let you know whether the student 
simply sat and wrote down what the dominant student said or if they 
truly understand the material.” (496, 2015, Male)

Promoting Equal Participation Call on students “Additionally, making an active effort to ensure everyone speaks at least 
once throughout the session can really help to foster a more balanced 
discussion.” (491, 2015, Female)

Use turn-taking “Using Round Robin after a question allows every student to participate 
and contribute a bit to the problem—it is truly a group work to solve 
the strategy! This way, both quiet and dominant students can equally 
contribute to the question and create a leveled learning environ-
ment.” (492, 2015, Female)
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Facilitation theme are listed in Supplemental Table S3. In the 
categories Pacing Sessions, Structuring Sessions, and Promot-
ing Group Independence, some subcategories had only a few 
excerpts and are not described in the Results, but these subcate-
gories are included in the coding guide.

Pacing Sessions. To ensure that students collaboratively 
solved the problem rather than working independently, peer 
leaders controlled group pacing (37 excerpts, 36%). They 
modified the collaborative-learning strategies to ensure that 
students were “moving together” (22 excerpts); see Table 6 for 
a representative quote.

Questioning Strategically. To encourage more student–
student discussion and collaborative knowledge building, peer 
leaders used three questioning strategies (redirection, asking 
open-ended guiding questions, and asking for an explanation; 
31 excerpts, 30%). To nudge the group forward, “redirection of 
questions” back to students (8 excerpts) and, if redirection 
failed, “asking open-ended guiding questions” (14 excerpts) 
were recommended (see Table 6). When students were heading 
in the right direction but could not seem to find the next step or 
seemed confused about the work shown so far, peer leaders 
suggested asking students to “explain their thought process” (9 
excerpts); see Table 6 for a representative quote. This can look 
like redirection, but has the objective of encouraging verbaliza-
tion of conceptual or procedural explanations to establish 
deeper connection between concepts—an act students nor-
mally do not perform without prompting (Knight et al., 2015; 
Repice et al., 2016).

Motivating Student Learning. To ensure productive discus-
sion, peer leaders recommended motivating student learning 
(17 excerpts, 16%) so that students will want to contribute. In 
addition, “promoting preparation” (7 excerpts) was necessary 
as the semester progressed. Noting that multiple types of incen-
tives are helpful, especially during the “midsemester slump”; 
peer leaders “provided incentives” (10 excerpts) about student 
learning by sharing their own academic experiences (see 
Table 6).

during the session (21 excerpts), and “reminded students of the 
program philosophy” (18 excerpts).

From the peer-leaders’ quotes (see Table 5), actively moni-
toring groups means 1) paying attention to how students are 
working together, their strengths and weaknesses, their pace, 
how they relate to one another; and 2) encouraging student–
student discussion without interfering with the group discus-
sion. Knowing the students allowed peer leaders to be more 
strategic when grouping students for a problem to either com-
plement one another or control the pace of work. Knowing how 
the students worked in groups allowed peer leaders to be flexi-
ble in adapting the collaborative-learning strategies to improve 
student–student discussion.

Balancing Personalities. To handle different personalities in 
the groups (61 excerpts, 31%), peer leaders described how 
they “reined in the dominant students” (34 excerpts) and 
“encouraged the quiet students” (23 excerpts). There was a 
subcategory in Balancing Personalities with only a few excerpts, 
and it is not described in the Results, but it is included in 
the coding guide. Table 5 contains quotes for approaches to 
manage dominant students and encourage quiet students. Peer 
leaders emphasized two key underlying principles in support-
ing quiet students: ensure that these students have a voice and 
can express their understanding of the material, giving the 
other students an opportunity to get to know and hear these 
quiet students.

Promoting Equal Participation. Peer leaders ensured equal 
participation from students (59 excerpts, 30%) by directly “call-
ing on students” (26 excerpts), having students “take turns 
when speaking” (23 excerpts), and “getting students to talk in 
front of others” (10 excerpts). Table 5 contains representative 
quotes on encouraging quiet students and on having students 
take turns when speaking.

Finding 3 (Answering Research Question 3). Facilitating 
Learning: Peer Leaders Reported That They Keep Students 
Moving Forward Together and Encouraging Collaborative  
Knowledge Building without Giving Answers by Pacing  
Sessions, by Using Questioning Strategies, and by 
Changing-Up the Session Structure.
In PLTL, peer leaders are instructed not to provide solutions, so 
keeping students moving forward in the problem-solving pro-
cess without showing them how to solve the problem requires 
explicit approaches. Figure 4 shows the percent of excerpts in 
the five categories for the Facilitation theme, and the top two 
facilitation strategies are pacing sessions and questioning 
strategically.

Peer leaders provided strategies to control pacing (37 
excerpts, 36%) and purposely questioning or redirecting ques-
tions to students (31 excerpts, 30%). Peer leaders motivated 
students to stay on top of material (17 excerpts, 16%) so that 
the sessions would remain productive. In addition, peer leaders 
structured sessions (14 excerpts, 13%) to ensure that the group 
moved forward together. Finally, peer leaders promoted group 
independence (5 excerpts, 5%) by having students learn to rely 
on one another to collaboratively solve the problems. Table 6 
contains representative quotes for this theme. All categories and 
subcategories, their definitions and example excerpts for the 

FIGURE 4. Percent of excerpts in categories within the Facilitation 
theme.
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Structuring Sessions. Peer leaders explicitly described adapt-
ing session structure (14 excerpts, 13%) to keep up the group’s 
energy. This is mostly achieved by “adding variety” (12 excerpts) 
to their sessions for better flow (see Table 6).

Promoting Group Independence. To promote group inde-
pendence (5 excerpts, 5%), peer leaders emphasized the impor-
tance of first allowing students to “struggle” (4 excerpts) 
through problems on their own (see Table 6).

DISCUSSION
Through our analysis, we examined the practiced advice and 
strategies that chemistry peer leaders self-reported they used to 
facilitate robust student–student discourse that encourages 
collaborative knowledge and skill building during complex 
problem solving. Specifically, we explored how, to improve 
student–student discussion, peer leaders reported that they 
1) created conducive learning environments, 2) adapted their 
tactics and the collaborative-learning strategies to manage 
group dynamics, and 3) refined their own approaches to 

facilitate sessions, all of which are important skills for peer 
instructors who work with students taking STEM courses, espe-
cially introductory courses.

Creating a Conducive Community-Oriented Environment 
for Collaborative Learning
Peer leaders set up an environment conducive to peer collabo-
rative learning by focusing predominantly on 1) peer-leader 
attitude, especially toward encouraging students to adopt a 
growth mindset in chemistry and not to expect to know 
solutions to problems immediately; and 2) fostering a social 
and intellectual environment that is welcoming and community 
oriented, which allows for risk taking by group members. 
For example, having a constructive attitude toward open 
discussion and multiple ideas encourages students to feel com-
fortable in discussing possible solutions to the problems and in 
making mistakes during those discussions (Boud, 2001; Sawyer 
et al., 2013b). Other peer-leader studies (Tien et al., 2002; 
Gafney and Varma-Nelson, 2008) also found that peer leaders 
stressed the importance of a community-oriented environment. 

TABLE 6. Representative quotes for the Facilitation theme

Category Representative subcategory Corresponding representative quote

Pacing Sessions Move together “For my group, [round robin] just meant that they could contribute one 
small factor to the problem, and then they would have a whole 
rotation to solve the problem alone on their own packets. They 
weren’t learning anything new this way, they were just moving 
through the problem. To keep this from happening, I decided to have 
each contributor write his or her step on the board and then toss the 
marker to someone else, popcorn style. This forced everyone to keep 
their heads up and engaged … [and] to see how the solution to the 
problem was growing up on the board.” (472, 2014, Male)

Questioning Strategically Guide via questions “Use open-ended questions. Get your students thinking about the 
concepts from the notes that they’ve taken. I remember being 
amazed at how quickly the students could make sense of a tough 
problem after I presented an open-ended question to help them 
target their attention to a particular concept.” (434, 2013, Male)

Encourage student explanations “One of the greatest threats to the growth mindset is self-deprecation. If 
you observe any negative comments made by students about their 
work, intelligence, or anything about their performance in General 
Chemistry, try to go out of your way to encourage these students to 
share their ideas and explain their reasoning to the group. It will help 
them develop clearer understandings of the material while also 
building their confidence.” (507, 2015, Male)

Motivating Student Learning Provide incentives “It might also be helpful to comment on your own experiences with 
either falling behind in a class or not attending lectures on time, 
since that way they will feel like they can still catch up to the class 
and succeed; some students fall so far behind that they don’t even 
think it is possible to do well in the class anymore.” (438, 2013, 
Female)

Structuring Sessions Add variety “My sessions started to get a little repetitive and tedious during the 
middle of the semester so I tried to spice it up through a few different 
methods. Although it may seem small, changing up who your 
students work with in small groups can provide a lot of new energy 
to the group. Also, you can modify a problem solving strategy to do 
something new, such as using a talking stick for round robin or 
switching scribes throughout a problem.” (471, 2014, Female)

Promoting Group Independence Allow student struggle “Hold back and let them struggle a little bit, even though it might be a 
little painful and awkward to watch them puzzle through a problem 
when you could easily answer their question.” (432, 2013, Male)
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Another, but important, point in setting the environment 
involved explaining (and upholding) the responsibilities of 
group members in the sessions, which includes establishing 
ground rules and discussing (and cultivating) the PLTL philoso-
phy. The peer leaders emphasized that member expectations 
should be discussed at the first session and need to be reiterated 
at crucial points throughout the semester (e.g., after the first 
exam, midsemester, and near the final).

Promoting Collaborative Group Dynamics Including Full 
Participation
In discussing group dynamics, the peer leaders advised that the 
following three components have equal importance 1) working 
on creating a functional group, 2) balancing different personal-
ities, and 3) promoting equal participation among all students 
in the group. Key points comprise 1) actively monitoring (with-
out interfering) the groups by paying attention to how students 
are working together and using this information to create robust 
student–student discussion; 2) using and modifying collabora-
tive-learning strategies (e.g., round robin and scribe) to support 
all personality types within the group; and 3) ensuring that stu-
dents equally participate by, for example, providing different 
types of opportunities for students to report out to the larger 
group. These three components were essential in promoting 
robust student–student discussion, including taking risks, 
during problem solving. In collaborative groups, as seen in 
Repice et al. (2016, p. 566), students develop social and com-
municative skills to use in these academic settings: “Students 
took on regulative roles within the social environment to ask for 
clarification, check on their understanding, attempt to explain 
complex ideas, move toward consensus, and mediate disagree-
ments.” These approaches require that peer leaders get to know 
their students and personalities and then select a variety of 
strategies that work with their students to ensure equal partici-
pation and robust discussion, which involves the peer leader 
staying attentive and modifying the collaborative-learning 
strategies appropriately.

Facilitating Learning to Keep Students Moving Forward 
Together and Encouraging Collaborative Knowledge 
Building without Providing Answers
To keep students working together without giving answers or 
leading students through the problem, peer leaders put the 
PLTL philosophy into practice. The primary approaches peer 
leaders used were 1) controlling the pace of the groups by mod-
ifying the collaborative-learning strategies; and 2) using ques-
tioning, redirection, or student–student explanation throughout 
the problem-solving process in addition to when the group is 
stuck during problem solving. As seen in Repice et al. (2016), 
while solving complex problems, the emphasis in PLTL via the 
collaborative-learning strategies on turn taking and moving 
together results in students presenting their different approaches 
to solving the problems, receiving feedback on those approaches 
and explanations, and practicing joint decision making, all of 
which culminates in their building knowledge collaboratively. 
Knight et al. (2015) found students engaging in more robust 
and conceptual discussions when the peer leaders in their LA 
program used questions to encourage deep explanations instead 
of explaining the concepts/solutions themselves. These studies 
show that collaborative group settings provide multiple oppor-

tunities for students to collectively learn and practice communi-
cating in the language of science. Through using these strate-
gies, peer leaders are supporting their students in becoming 
independent learners by allowing students to struggle during 
the problem-solving process while being supported and thus 
becoming more confident of their problem-solving abilities, 
which peer leaders discussed as important in the Tien et al. 
(2002) study.

Developing a CoP for Peer Leaders
Our training program creates a multilayered set of communi-
ties of practice for peer leaders that encourages emerging 
peer leaders to build upon the knowledge and experience of 
prior peer leaders; incorporate these strategies and insights 
into their sessions; and then refine, add to, and pass on to 
the next cohort what they have learned from their own 
peer-leading experiences. The peer leaders in these CoPs 
engaged in structured activities that promoted the sharing 
and modifying of these practices and encouraged support for 
one another as they developed their individual skills. Having 
these CoPs, in addition to the two training courses, broadly 
expanded our peer leaders’ ability to create groups to foster 
robust student–student discussion and collaborative knowl-
edge building during problem solving. In several studies 
(Tien et al., 2002; Gafney and Varma-Nelson, 2008; Otero 
et al., 2010), peer leaders expressed that having a supportive 
community of their peers was important to their success as 
peer leaders. Hence, instructors training peer leaders of col-
laborative groups may think about formalizing the use of 
CoPs and thereby making visible to emerging peer leaders 
the available supportive community.

We also discovered evidence of peer leaders communicating 
across cohorts to provide acknowledgment of the complex task 
of facilitating peer-learning sessions for collaborative problem 
solving. For example, peer leaders wrote these encouraging 
words:

“While it may seem to be a daunting task to remember all the 
different topics of general chemistry, reviewing these topics in 
the PAM class will help it all come right back to you…Your first 
session may be the most nerve-racking, but just keep in mind 
that with each subsequent session, you will feel more and 
more comfortable as a mentor.” (456, 2014, Male)

“Build up a solid routine of consistent and effective usage of 
the strategies, and that will set a strong tone for the rest of the 
semester. If you haven’t quite gotten there yet, don’t worry! 
Always keep in mind that getting your students to collaborate 
isn’t an impossibility. All it takes is just a little bit of creativity, 
adaptability, and optimism!” (445, 2013, Female)

Thus, we see that a key element in learning—for peer lead-
ers and their students—seems to be a supportive near-peer 
community. Through each iteration of the SAM book, we saw 
how our multilayered CoP model worked to transmit practiced 
advice and insights about peer leading from one generation of 
peer leaders to the next, as well as emotional support. These 
books allowed emerging peer leaders to learn from and 
add to the database of advice and strategies built by their 
predecessors.
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This study gives evidence of what emerging peer leaders 
deemed to be important advice for facilitating successful collab-
orative peer learning via essays in an annual book written in 
their first peer-leading semesters, in combination with written 
reflections of their sessions, discussions with other peer leaders 
(emerging and experienced), discussions of learning theory and 
education research, and feedback from observations of their 
sessions by other peer leaders and instructors. These annual 
books provide a space for cognitive apprenticeship, by bridging 
the ZPD, and creating a near-peer CoP (Collins et al., 1988). 
This advice has been modified and added to throughout several 
generations of peer leaders via the SAM books, and therefore 
could be considered when training peer leaders of collaborative 
peer-instruction programs. In fact, through private communica-
tion with the corresponding author (R.F.F.), over the years, doz-
ens of institutions have commented that they use our SAM 
books in training their PLTL peer leaders.

We recognize that there is a limitation to the use of our cho-
sen theoretical frameworks in this study, because we present 
what peer leaders themselves deemed was important to pass on 
to new peer leaders in the form of advice books, and that the 
advice and insights are a self-report of what these peer leaders 
observed, practiced, and used in their sessions. However, these 
insights and advice were corroborated by other peer leaders in 
the larger CoP via discussions held during the SAM and PAM 
courses, by the discussion posts and responses in the SAM 
course, and by the commonality of the advice and insights given 
in these books over 13 years. Through our research results, we 
found that the majority of the written advice was similar yet 
modified and added to throughout the years of books, and that 
the SAM books reflect the key strategies that the peer leaders 
chose to pass on to their peers who will facilitate students in 
small groups in large, introductory STEM courses.

IMPLICATIONS
The practiced strategies and insights shared by the peer leaders 
are useful for collaborative group sessions throughout STEM 
academic departments. We recommend that trainers and practi-
tioners find ways to communicate these strategies within their 
own groups, while reflecting on how to modify these strategies 
to best fit their own situations. The advice and insights shared by 
the peer leaders through these annual books provide a flexible 
tool kit of strategies that can be used, modified, and added to.

The use of CoPs promotes creation and maintenance of com-
munity and a supportive environment for our peer leaders’ 
learning. There is something powerful and connective about 
emerging peer leaders learning from a recent cohort of peer 
leaders. Emerging peer leaders may benefit from hearing the 
experiences of near peers who recently went through the pro-
cess of becoming a peer leader during their own learning about 
facilitation and effective leadership of peer groups. The peer 
leaders who write the SAM book are reflecting on their experi-
ences and intentionally offering advice, support, and informa-
tion that they feel will be helpful to future emerging peer 
leaders. New peer leaders may be more willing to take ideas 
and advice from past peer leaders whom they feel really under-
stand this complex role.

We believe that to train collaborative peer leaders, instruc-
tors should find ways to build in reflective practices and oppor-
tunities for peer leaders to share knowledge and experiences 

with one another, across cohorts, as a way to build community. 
Through this larger CoP information is passed down, changed, 
added to, and transformed to reflect the diverse experiences of 
the peer leaders. In this CoP, the members recognize that there 
are multiple ways to solve issues that arise, and it is important 
that this wisdom gets transformed and then transmitted from 
generation to generation.
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