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Abstract

We investigated social-cognitive outcomes for U.S. university students engaged in a sup-
plemental small-group peer-learning program which provided a more intimate learning
environment than the associated course. We surveyed 604 students taking part in such a
program at the beginning and end of an academic term on social-cognitive factors related
to their experience in an introductory-level STEM (science, technology, engineering, and
mathematics) course, to which the supplemental peer-learning program was attached. A
comparison group consisted of 676 non-participants enrolled in the same courses, but not
taking part in the supplemental program. Those who had participated in the peer-learning
program experienced greater gains, relative to the comparison group, in self-efficacy for
course tasks and self-regulation for learning, and they were less likely to use surface-level
memorisation in studying for the course. The findings suggest that small-group learning in
the university setting can be used as a means to improve students’ study habits and confi-
dence about the course, contributing social-cognitive outcomes to an existing body of lit-
erature which emphasises academic performance outcomes.

Keywords Collaborative learning environment - Higher education - Small-group learning -
Social-cognitive factors - STEM education

Introduction

Collaborative learning, broadly speaking, has become an increasingly common feature of
the university experience in many parts of the world, following the trend previously estab-
lished in primary and secondary educational environments. Collaborative learning envi-
ronments are thought to promote desirable outcomes by virtue of the small size, active
engagement, and peer-to-peer communication that they typically offer. Indeed, calls for
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adoption of collaborative learning in higher education were prevalent in the late 1990s and
into the 2000s (e.g. Lammers and Murphy 2002; Panitz and Panitz 1998) and they continue
today. In higher education, outcome variables in studies of collaborative learning tend to
be related to course grades, examination performance or student retention in courses or
majors (e.g. Bonsangue and Drew 1995; Drane et al. 2014; Lewis and Lewis 2005; Tien
et al. 2002).

Research on collaborative learning in elementary and secondary education has identi-
fied extra-academic outcomes such as improved motivation, attitudes towards school and
interpersonal dynamics (Slavin et al. 2003). For instance, in a meta-analysis of 36 stud-
ies of peer-assisted learning among elementary school-aged students, Ginsburg-Block,
Rohrbeck and Fantuzzo (2006) found small-to-moderate effect sizes for outcomes related
to social interaction, self-concept and learning-related behaviours, with unweighted mean
effect sizes (Hedges g) ranging from 0.40 to 0.65. Also in the elementary arena, Smith
et al. (2014) found an association between group work in mathematics and both perfor-
mance and attitude towards mathematics among a large sample of school-aged students
in the US. Some research has identified extra-academic effects of collaborative learning
within the postsecondary arena, including Dolmans and Schmidt’s (2006) review identi-
fying motivational benefits for medical students in problem-based small-group learning,
provided that the groups were high-functioning, and Ning and Downing’s (2010) work
revealing improvement in motivation and information-processing behaviours among busi-
ness undergraduates in a small-group supplemental instruction program. Still, research
demonstrating benefits beyond academic performance for collaborative learning is limited,
especially in the higher-education arena.

Our study attempted to fill that gap. Given the demonstrated social-cognitive benefits
of collaborative learning found in the primary school arena, as well as the broader find-
ings that collaborative learning generally seems to benefit college students, we wanted to
explore specific social-cognitive outcomes of a common type of collaborative learning in
STEM: small, peer-led study groups. In this study, we focused on three social-cognitive
outcome measures which are key to student success in college or university: academic self-
efficacy, self-regulation for learning, and avoidance of unrelated memorization. We chose
these outcomes both because theory and prior research suggests that they might arise from
engagement with a supportive and structured study-group experience, and because they
previously have been established as predictors of learning and academic performance.
Below, we explore each of these three constructs, as well as collaborative learning itself.

Academic self-efficacy

Self-efficacy (Bandura 1997) refers to an individual’s belief that they are capable of per-
forming effectively in some domain, and academic self-efficacy (Schunk and Pajares 2002)
refers to the beliefs that students hold about their own ability to succeed in a given aca-
demic area. Academic self-efficacy has been widely studied over several decades and found
to be closely associated with students’ academic success at both K—12 and postsecondary
levels (e.g. Chemers et al. 2001; Multon et al. 1991; Zajacova et al. 2005). When self-
efficacy is high, students are more likely to feel motivated and to achieve in their academic
pursuits (Pajares 1996; Schunk 1995), as well as to persist when working to solve problems
(Bouffard-Bouchard et al. 1991; Multon et al. 1991), to use learning strategies that enable
them to learn material deeply (Liem et al. 2008), and to persist in college (Gore 2006; Rob-
bins et al. 2004).
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In prior research, educational practices that can promote academic self-efficacy have
been investigated. These include instruction on learning strategies, highlighting success-
ful role models among similar peers, and feedback about what is working well in one’s
learning efforts (Schunk 1995). In regard to self-efficacy as an outcome of collaborative
learning, previous work has shown that cooperative learning (a type of collaboration in
which there is a reward to individuals for success of the group) promotes self-efficacy
among high-school and college students (Nichols 1996; Nichols and Miller 1994; Supanc
et al. 2017) and that peer tutoring promotes academic self-efficacy in primary-school stu-
dents (Supanc et al. 2017; Van Keer and Verhaeghe 2005). Supanc et al. (2017) reported
a Hedges’ g effect size of 0.73 for highly-structured cooperative learning groups, as com-
pared with a control, for self-perceived competence; Van Keer and Verhaeghe (2005)
reported an effect size of 0.31 for improvement in self-efficacy in peer-tutoring matches
relative to a control. Self-efficacy is also known to be influenced by the social environ-
ment (especially observing the success of other similar students, including those who dem-
onstrate working through challenge) and by positive feedback or persuasion from others
(Usher and Pajares 2008; Van Dinther et al. 2011). A collaborative learning environment
in which role models are available and which is supportive and growth-oriented, then, has
the potential to strengthen students’ self-efficacy. We thus predicted that the small peer-led
study group experience would be associated with higher levels of academic self-efficacy in
the domain on which the group focused.

Self-regulated learning

Self-regulation for learning refers to students’ ability to understand and manage their own
learning process: to engage in activities such as establishing learning goals, organising
learning tasks, evaluating one’s own progress, and correcting one’s course after an error.
Self-regulated learning is not a personality trait, but rather the situational use of strate-
gies that allow someone to study and learn effectively (Zimmerman 2000). Self-regula-
tion involves the student’s internally derived thoughts and actions, and therefore assumes
agency on the part of the learner (Schunk and Zimmerman 2003). Zimmerman (2000, p.
200) describes self-regulation as comprising three stages: forethought, or the motivations
students experience and the goals and plans they set out for themselves; performance, or
the actual process of engaging with the material to be learned, which requires effort to
maintain focus and to notice where one is progressing or failing to progress; and self-reflec-
tion, or making judgements about how well one did and why. Self-regulation is also under-
stood to comprise a number of individual behaviours, including long-term goal-setting,
selection of strategies for meeting goals, time management, progress monitoring, attention
to the environment to reduce elements that detract from learning, self-assessment, reflec-
tion on causes for particular outcomes, and revision of strategies as needed (Zimmerman
2002).

Self-regulation in learning has been linked consistently to academic achievement (Cap-
rara et al. 2008; Mega et al. 2014; Pintrich and De Groot 1990) and academic self-effi-
cacy (Pajares 2002), as well as to persistence in education (Nota et al. 2004). Academic
self-regulation is understood to be, in large part, a socially learned behaviour (Schunk
and Zimmerman 1998; Zimmerman 2000) and a process that requires practice (Paris and
Paris 2001). Social transmission of information related to self-regulation can happen both
indirectly, involving students watching peers managing their own learning, and directly,
involving students receiving instruction from teachers and peers. Thus, environments that
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provide opportunities for students to interact with others around study and learning strate-
gies would be expected to promote self-regulation skill. Additionally, environments that
highlight individual development, as opposed to relative performance across students, are
likely to promote good self-regulatory practices in students (Pajares 2002).

While collaborative learning has been assumed to promote self-regulation in learners
(Schraw et al. 2006), and while collaborative regulation of learning within learning-group
discussions is often a desired outcome of group learning programs (e.g. Volet et al. 2009),
research into the link between collaborative learning and individual self-regulation [e.g.
Sungur and Tekkaya 2006), with reported n> of 0.13] has been minimal. It is plausible,
however, that a collaborative learning environment that provides role modeling and feed-
back, and which de-emphasises competition among individuals, would promote self-reg-
ulation behaviours. We predicted that a small-group, peer-led STEM learning experience
with these characteristics would increase students’ academic self-regulation.

Approach to learning and memorisation

Another body of work which addresses the ways in which students engage in learning
tasks is the approach-to-learning literature, which highlights the distinction between ‘deep’
and ‘surface’ ways of approaching academic learning. The foundational research showed
that, while some students attempted to understand a text holistically, others focused their
attention on discrete pieces of information which they might recall later (Marton and Siljo
1976). The deep/surface contrast has been explored and expanded upon by other research-
ers (e.g. Biggs 1993; Ramsden 2003). Surface approaches involve simple memorisation to
recall material later, absence of reflection on the material, and lack of attention to larger
patterns among pieces of information; these approaches are also associated with higher
levels of anxiety about learning. Surface approaches have also been associated with less-
effective learning and lower levels of academic performance (Booth et al. 1999; Chin and
Brown 2000; Liu et al. 2015). Deeper approaches involve effort to understand underly-
ing concepts, active engagement and interaction with material, and seeking relationships
among pieces of information (Biggs 1993; Entwistle 1997; Prosser and Trigwell 1999).

There is substantial evidence that classroom environment and teaching style can affect
students’ approaches to learning: a classroom in which the primary goal is to transfer infor-
mation to students is associated with students taking a more surface approach, while a
classroom in which the primary goal is to engage students actively and conceptually with
the material is associated with students taking a deeper approach (Gibbs and Coffey 2004;
Kember and Gow 1994; Trigwell et al. 1999). A classroom environment that emphasises
individual students’ development as learners and de-emphasises competition among stu-
dents has also been shown to promote deeper approaches (Dart et al. 2000; Greene et al.
2004; Mazlum et al. 2015).

Based on this previous work, we might expect that a regular and sustained collaborative
learning environment, in which students have the opportunity to delve more deeply into
course concepts than they would when working individually and when the comfort of the
group setting might ease anxiety, would encourage deeper approaches to learning (i.e. less
focus on simply memorising discrete bits of material). We therefore predicted that a small-
group, peer-led sustained learning environment which emphasises conceptual learning and
de-emphasises competition among students would be associated with a decrease in use of
surface, memorisation-based approaches to learning.
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Collaborative learning

Grounded in constructivist learning theory, collaborative learning allows students to
interact, which is anticipated to promote cognitive development (Vygotsky 1980). Col-
laborative learning can take a number of forms, from paired exercises to jigsaw learning
groups, in which students rely on one another to complete a task (Aronson 1997), to the
problem-based learning used commonly in medical education (Wood 2008), to team-
based learning that incorporates testing and feedback within the group (Michaelsen and
Sweet 2011). Collaborative learning is increasingly used at the college level, in tandem
with broader efforts to bring more active-learning approaches into educational environ-
ments. In science, technology, engineering and mathematics (STEM) courses, in par-
ticular, small-group learning using peers as facilitators has become popular in many
universities, with generally positive results around course performance (see reviews by
Felder and Brent 2007; Wilson and Varma-Nelson 2016). This model involves small
groups of students meeting together with a more-experienced peer facilitator, and it
can complement the traditional large-classroom environment. In these groups, students
share questions and ideas, practice offering explanations, and are exposed to others’
ideas and problem-solving processes (Cohen 1994).

These qualities of collaborative learning set the stage for potentially rich learn-
ing of the course material. Students who learn together, however, are also providing
information and feedback to one another about the way in which they are learning and
the sorts of approaches and attitudes that they take to learning; they are acting as role
models in multiple ways; and, ideally, they are providing social support and encourage-
ment. Moreover, when a peer leader is present—a common attribute of the small-group
model—students are regularly interacting with somebody who can act as a role model
in a variety of ways. As role models, peer leaders can provide a vicarious experience of
academic success, potentially boosting self-efficacy (Bandura 1997); previous research
has revealed that peer mentors are effective in changing students’ attitudes towards
and motivation for learning (e.g., Hall et al. 2013; Murphey and Arao 2001). Another
related line of research has involved cooperative learning, which is a type of collabora-
tive learning in which students must work together to achieve goals and rewards which
apply to the group as a whole, rather than to single individuals. This kind of environ-
ment can create what Johnson and Johnson (2009) have termed promotive interaction,
or interaction characterised by individuals working to promote the success of other
members of the group (e.g., by sharing resources, offering advice and so forth). While
not technically cooperative learning, small study groups in which a peer facilitator is
present to help to create a supportive environment is likely to produce some degree of
promotive interaction. Cooperative learning has been associated with a number of posi-
tive psychosocial outcomes, including confidence, self-esteem and ability to cope with
adversity (Johnson and Johnson 1989, 2009), with Cohen’s d effect sizes ranging from
0.44 to 1.17 standard deviations for cooperative versus competitive tasks. Because the
small-group, peer-led learning model features elements of positive interdependence
as well as role modeling, we anticipate that it would offer benefits beyond academic
performance, including students’ attitudes, feelings and behaviours surrounding their
course experience.
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Hypotheses

Relative to students not taking part, students engaging in a supplemental peer-based
study group:

H1 will make greater gains over the term in course self-efficacy.
H2 will make greater gains over the term in academic self-regulation.

H3 will use less unrelated memorising (or memorising discrete bits of information).

Methods
Study context

This study took place at a selective research university in the US Midwest among under-
graduate students enrolled in STEM (science, technology, engineering and mathematics)
and social science courses, most of which are large, lecture-based and introductory. Stu-
dents had the opportunity to join an optional weekly peer-led study group consisting of
approximately 5-7 students who meet weekly for 9 weeks during an academic term to col-
laboratively review key concepts, discuss questions from the group, work through prac-
tice problems and prepare for assessments. Group peer facilitators were trained to promote
active learning for which students are guided to figure out solutions for themselves and to
emphasise conceptual understanding over simply the ability to arrive at the correct answer;
the intention is to discourage rote- or memorisation-based approaches to learning the mate-
rial. The peer facilitators were also encouraged to share suggestions on learning and study
strategies and to offer feedback on students’ problem-solving approaches. Peer leaders
were also trained to create open, welcoming environments, with the goal of encouraging
students to proffer ideas and answers even when unsure of whether they were correct.

The program was open to all students; it was not targeted to any particular student group.
However, the program drew somewhat higher percentages of students from lower socio-
economic backgrounds, students underrepresented at the university by race, first-genera-
tion college students and women relative to the course populations at large. Group leaders
were other undergraduates who had taken and performed well in the course and who had
been screened for strong interpersonal skills and empathy. These peer leaders were trained
through a credit-bearing course focusing on small-group facilitation, learning research and
theory, group problem-solving techniques and psychosocial aspects of group learning. Stu-
dents who participated in the program were required to attend weekly and received a pass/
fail notation on their transcripts for their participation.

Measures

We used the Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich et al.
1991) and the Approaches and Study Skills Inventory for Students (ASSIST) (Entwistle
1997; Entwistle et al. 2000). The MSLQ assesses student motivation and cognition, includ-
ing self-efficacy and self-regulation. Self-Efficacy was measured through an 8-item scale
from MSLQ; an example of an item is “I’'m confident I can do an excellent job on the
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assignments and tests in this course.” Self-Regulation was measured using the 10-item
scale from MSLQ (Pintrich et al. 1991); an example of an item is “When reading for this
course, I make up questions to help focus my reading.” Unrelated Memorising was meas-
ured using a 4-item scale from ASSIST; an example of an item is “I’m not really sure
what’s important in lectures, so I try to get down all I can.”

Sample

Students in our sample were enrolled in the program in courses in introductory macroeco-
nomics, microeconomics, statistics, chemistry, physics and biology from fall 2011 through
spring 2017. The sample comprised 36.8% males (n=471) and 63.2% females (n=2809).
With regards to ethnicity, 22% (n=279) were from an underrepresented group (African
American, Hispanic/Latinx or Native American). Demographic information was collected
from the institution’s admissions records. We conducted an a priori power analysis using
G*Power version 3.1 to identify the minimum sample size required to detect a small effect
(d=0.1) for the difference between participants and non-participants through MANOVA
analysis. Using a=0.05 as the criterion of statistical significance and 80% for power, the
analysis revealed a minimum sample size required of n=114.

Procedure

Students were recruited for the group-study program via class announcements and emails
early in the academic term; they were told that the program was likely to be useful for them
if they were feeling the need for extra support in the course. Students self-selected into the
program. Students in the courses associated with the study groups—including those who
participated in the study groups as well as those who did not—received a request to com-
plete an online survey at the start and end of the 10-week academic quarter. Human-sub-
jects approval was obtained by the university’s Institutional Review Board. In total, 1280
students had complete data for both surveys, with 604 study-group participants and 676
non-participants.

Fidelity to the group-study program’s structure was checked in several ways. First, a pro-
gram coordinator checked in with group peer leaders weekly to find out what the group’s
activity for the week had been, as well as to suggest modifications if expected procedures
were not being adhered to. The program coordinator also made periodic visits to the groups
for the same purpose. In addition, feedback was solicited from students participating in the
program at mid-term and, in the few cases for which it seemed that peer leaders were not
operationalising the program as expected, the program coordinator worked with the peer
leader to correct this.

Results

An initial descriptive analysis for the full sample for each of the three dependent variables,
at start of term and end of term, yielded the means shown in Table 1. Because prior litera-
ture has suggested demographic differences in the three variables, we examined differences
between underrepresented minority (URM) students and non-underrepresented students, as
well as differences between women and men. ANOVA results indicated that underrepre-
sented students and women had significantly lower scores for self-efficacy and significantly
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Table 2 Descriptive statistics for change in response variables

Variable Group Mean change SD N
Self-efficacy Nonparticipant —0.1840 1.14583 676
Participant 0.0054 1.11366 604
Self-regulation Nonparticipant —0.0324 0.67850 676
Participant 0.0974 0.70029 604
Unrelated memorising Nonparticipant 0.1942 1.09592 676
Participant 0.0799 1.10692 604
Total sample 1280

higher scores for unrelated memorising, at both time 1 and time 2, relative to non-under-
represented students and men, respectively (see Table 1).

Table 2 provides descriptive statistics for the sample of participants and non-partici-
pants for changes in self-efficacy, self-regulation and unrelated memorising. A positive
value for the mean change indicates that the value at the end of the quarter was larger than
at the beginning.

To test the hypotheses, we compared changes (using a change score calculated as time 2
score —time 1 score) over the 10-week term for all three variables between participants and
non-participants. We used MANOVA to determine whether participating students showed
more improvement in the variables of interest over the term than non-participating counter-
parts. Later, we used a univariate ANOVA to compare groups for each individual variable
to identify the ones that showed significant gains for the participants compared with non-
participants. The overall MANOVA was statistically significant based on Wilks’ lambda
test (F=5.034, p=0.002), indicating that participating students showed greater improve-
ment over the academic period for at least one of the dependent variables. The observed
power of the multivariate test was 0.918.

ANOVAs uncovered significant differences in pre-to-post gains in self-efficacy
(F=8.946, p=0.003) and self-regulation (F=11.316, p=0.001). Non-participants
decreased in self-efficacy over the quarter, while participants’ self-efficacy remained rela-
tively stable. With regard to self-regulation, non-participants decreased over the quarter
whereas participants showed a slight increase. The analysis also revealed a marginally sig-
nificant difference in unrelated memorising (F'=3.435, p=0.064). Both participants and
non-participants showed an average increase in unrelated memorising over a quarter, with
participants having a marginally significant lower increase (Table 3).

Table 3 Univariate ANOVA results

Variable F P Observed power Cohen’s d
effect size
Change in self-efficacy 8.946 0.003 0.848 0.17
Change in self-regulation 11.316 0.001 0.919 0.19
Change in unrelated memorising 3.435 0.064 0.457 0.10
Change in unrelated memorising—full ~ 4.555 0.033 0.569 0.11
data set
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As Table 3 indicates, the observed power based on the ANOVA for changes in unre-
lated memorising scores was only 0.457, suggesting that the sample size might not have
been sufficient to detect a statistical significant difference between the two samples for this
dependent variable. Therefore, we conducted a follow-up ANOVA analysis with all of the
available data for unrelated memorising. The new expanded sample included students who
had complete data for unrelated memorising but had missing data for either of the other
two dependent variables (self-efficacy and self-regulation), and thus were not included in
the original MANOVA (which included just those students who had completed items for
all three scales.) The resulting sample had 1390 students, with 640 participants and 750
non-participants. As illustrated in Table 3, this follow-up ANOVA with the expanded sam-
ple showed a statistically-significant difference for unrelated memorising in favour of par-
ticipating students (F=4.555, p=0.033), indicating that, although both groups showed an
increase in unrelated memorising, non-participants had a larger increase than participants.

Table 3 also shows effect sizes for the intervention in terms of average changes in the
response variables over the course of the quarter. Although these effects sizes are consid-
ered small, they are noteworthy considering that the intervention took place over a limited
period of 2 h weekly for 9 weeks during a single quarter.

Based on these results, we found support for hypotheses H1, H2 and H3. That is, par-
ticipation in the program was associated with gains in self-efficacy and self-regulation, and
to suppression of unrelated memorising.

Because of the demographic differences noted in the self-efficacy and unrelated memo-
risation scores, we additionally explored whether there was a differential effect of study
group participation based on gender or URM status. Two separate two-way ANOVAs were
run to test for interaction effects between gender and study-group participation, as well as
between URM status and study-group participation, with change score in self-efficacy and
unrelated memorising used as dependent variables. All interaction effects were nonsignifi-
cant, indicating that the differences observed in self-efficacy and unrelated memorising for
study-group participants applied equally regardless of gender or URM status.

Discussion

The small-group, peer-to-peer learning environment offers features that are often lacking
in the traditional classroom, particularly in university environments in which the large lec-
ture hall—with its sense of anonymity and primarily one-way communication—figures as
a key facet of students’ academic experience. As noted earlier, prior research has identified
academic performance benefits associated with participating in small peer-learning groups
at the university level. The present study suggests that small peer-learning group experi-
ences which complement a university course also can have a beneficial impact on factors
apart from course or examination performance, namely, students’ belief about their ability
to succeed in, monitor and regulate their learning, as well as their tendency to study in a
superficial, disconnected way.

Why might the small-group experience produce such outcomes? Students meeting reg-
ularly with classmates to discuss course material are paying regular, sustained attention
to the material, which could mean that students are simply practising more, which alone
might help to increase both knowledge and a confidence in one’s ability to solve prob-
lems effectively. Students working together in groups could also experience higher levels
of affiliation, which in turn could increase students’ involvement in course-related activities
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(Anderson et al. 2004) and thus increased learning and confidence. Moreover, peer facilita-
tors and fellow students could be sharing their own learning and study strategies, and offer-
ing one another feedback, as well as serving as role models for one another. These features,
based on previous research and theory, also are likely to promote self-efficacy (Schunk
1995). Additionally, constructivist learning environments—particularly those promoting
reflection and engagement with concepts—have been shown to promote self-efficacy (Alt
2015). The small-group environments in this study were designed to encourage both reflec-
tion and conceptual learning: peer leaders were trained to prompt students to think about
the approaches that they are taking to the material and why, and to explore concepts fully
rather than simply seeking to arrive at the right answer. Program participants were also
engaged in a community of fellow learners, who probably talked about their approaches to
studying (as well as a peer leader, who would be doing the same but with more expertise).
This might prompt experimentation with new study approaches and increased attention to
study practices. Finally, a reduction in surface-oriented memorisation could result from the
small groups’ focus on conceptual understanding, or seeking to understand isolated bits of
material in the context of broader concepts. It is also possible that the small-group environ-
ment, influenced by a facilitator trained to create a low-stakes atmosphere, might reduce
students’ worry about making mistakes publicly and therefore their overall stress levels.
In turn, this could reduce the surface, memorisation-oriented approach to learning (Chen
et al. 2015; Spada et al. 2006). Surface-level approaches can also be minimised by learning
environments that are more participatory and in which students receive personal attention
(Dart et al. 2000); the small-group environment is likely to achieve this more readily than a
large lecture environment would.

A number of questions remain. First, it is unclear whether these benefits apply equally
to all students participating in the groups, or whether some students might be more or less
likely to benefit. For instance, are students who are outliers in the groups in terms of their
levels of understanding less likely to gain in self-efficacy? How might general student anxi-
ety level interact with the group experience in using an unrelated-memorisation approach?
What are the particular qualities of a group that promote the gains seen in this study—
including behaviours of the peer facilitator, group activities, group composition and so
forth? Future research might investigate these questions.

This study had several limitations. First, because the research site was a highly selective
institution, the impact and outcomes of the peer learning experience at a different type of
institution might be different. Second, students were not randomly assigned to participate
in the program, but rather opted into the program. It is therefore possible that the students
who chose to join the program were for some reason already more likely to change in par-
ticular ways over the academic term. To address this issue, future research could attempt to
control for pre-existing differences in motivation to improve one’s learning strategies and
approaches, as well as for other activities in which students might be engaged (e.g., outside
academic coaching) and which might have an influence on their learning strategies and
approaches.
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