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Abstract

Background The effectiveness of peer learning has been recognized and discussed by many scholars, and imple-
mented in the formal curriculums of medical schools internationally. However, there is a general dearth of studies in
measuring the objective outcomes in learning.

Methods We investigated the objective effect of near-peer learning on tutee’s emotions and its equivalence within
the formal curriculum of a clinical reasoning Problem Based Learning session in a Japanese medical school. Fourth-
year medical students were assigned to the group tutored by 6™-year students or by faculties. The positive activating
emotion, positive deactivating emotion, negative activating emotion, negative deactivating emotion, Neutral emo-
tion were measured using the Japanese version of the Medical Emotion Scale (J-MES), and self-efficacy scores were
also assessed. We calculated the mean differences of these variables between the faculty and the peer tutor groups
and were statistically analyzed the equivalence of these scores. The equivalence margin was defined as a score of 0.4
for J-MES and 10.0 for the self-efficacy score, respectively.

Results Of the 143 eligible participant students, 90 were allocated to the peer tutor group and 53 were allocated to
the faculty group. There was no significant difference between the groups. The 95% confidence interval of the mean
score difference for positive activating emotions (-0.22 to 0.15), positive deactivating emotions (-0.35 to 0.18), nega-
tive activating emotions (-0.20 to 0.22), negative deactivating emotions (-0.20 to 0.23), and self-efficacy (-6.83 to 5.04)
were withing the predetermined equivalence margins for emotion scores, meaning that equivalence was confirmed
for these variables.

Conclusions Emotional outcomes were equivalent between near-peer PBL sessions and faculty-led sessions. This
comparative measurement of the emotional outcomes in near-peer learning contributes to understanding PBL in the
field of medical education.

Keywords Near-peer learning, Emotions, Emotional outcomes, Control-Value Theory, Medical education, Problem-
based learning, Medical emotion scale

fOsamu Nomura and Tatsuki Abe contributed equally to this work.

*Correspondence:

Osamu Nomura

nomura_o@hirosaki-u.ac,jp

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-023-04416-9&domain=pdf

Nomura et al. BMC Medical Education (2023) 23:419

Background

Peer learning is defined as “learning with and from each
other” [1]. It involves a network of learning relation-
ships among multiple learners where ideas, knowledge,
and experiences are shared for mutual benefit. A com-
mon form of peer learning in health professions educa-
tion is near-peer learning, where senior students teach
junior students. The effectiveness of senior students
as peer tutors to teach junior students in undergradu-
ate medical education have been widely studied, with
results suggesting that in selected contexts, short-term
learner outcomes are comparable with those produced
by faculty-based learning [2].

Previous systematic reviews have shown that near-peer
leaning in medical education leads to improvements in
knowledge and clinical skills compared with traditional
faculty-led learning [3—6]. Scholars have theorized why
near-peer learning is beneficial to learners in medical
education. Some of the more prominent of those con-
cepts include the presence of “cognitive congruence”
between student learners (tutee) and student teach-
ers (tutors), as similarity in the knowledge basis that is
shared between the tutee and tutors; and “social congru-
ence” which refers to tutees and peer tutors in similar
social roles sharing an informal style of communication,
fostering a more emotionally supportive atmosphere
where exchange of ideas is facilitated [7, 8].

Thus, the benefit of peer learning is discussed conceptu-
ally as the emotional state of the tutee, such as increased
feelings of relaxation and reduced stress; however, few
studies have examined the emotional outcomes of tutees
taught by peer tutors in the context of medical educa-
tion. In addition, previous studies that have suggested
emotional benefits of peer learning in tutees have mostly
reported qualitative results rather than objective quan-
titative evidence [9, 10]. Therefore, there is a need to
investigate the effects of near-peer learning on objective
emotional outcomes compared to faculty-led teaching.

Pekrun’s Control-Value Theory of Achievement Emotions
postulates that learners’ emotions will influence the degree
to which they learn to do a given task and are a widely used
as the theoretical framework in medical education research
[11, 12]. The Medical Emotion Scale was developed to
assess medical trainees’ achievement emotions by applying
this theory to relevant medical education contexts [13]. We
have previously developed a Japanese version of the Medi-
cal Emotion Scale (J-MES) by translating the MES into Jap-
anese and evaluating validity evidence [14, 15].

Study aim

The aim of the study was to investigate the effect of near-
peer learning on tutee’s achievement emotions, and its
equivalence in an objective manner using the J-MES.
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Methods

Program structure

The study was conducted within the structure of one
Problem Based Learning “Cycle” of clinical reasoning
within the formal curriculum of the PBL 4™ -year course
at Hirosaki University in Japan, in November 2021. Each
Cycle of PBL consists of tasks presented in the follow-
ing five sessions: Session 1: group discussion for prob-
lem identification within a case scenario; Sessions 2 and
3: self-study sessions; Session 4: group discussion where
the final diagnosis is shown; and Session 5: concluding
lecture. These five sessions are usually delivered in one
week. There are 7-9 students in each PBL group, and
each group has one tutor. Our PBL has implemented
the near-peer learning for three years, and the tutor was
either a 6™-year medical student or a faculty member.

Participants

We invited 150 4"-year students to participate in the
study, of which 146 agreed to participate. The students
were divided into a near-peer tutored group and a faculty
tutored group without systematic randomization (i.e., in
alphabetical order of the students’ last names).

Tutor selection and tutor training

All 6" -year students experienced two training sessions
in the first half of the semester (weeks 1-6), including
mandatory viewing of a one-hour tutor-training video
before the session. The instructors participating in PBL
were faculty members (i.e., professor, associate profes-
sor, instructor, assistant professor, and teaching and
research associate) assigned from all departments of
our medical school. Faculty tutors were also required to
watch a one-hour tutor training video before the PBL
session.

Measurements

The participants completed an online survey immedi-
ately after Session 1 of one PBL “Cycle” during the study
period. The survey was presented via Survey Monkey
and included items regarding the student demograph-
ics, J-MES, the perceived level of difficulty of the PBL
scenario case, and post-task self-efficacy for clinical
reasoning.

The J-MES consists of 20 items containing adjectives
that describe discrete emotions using a five-point Likert
scale (Fig. 1) [13, 14]. The items are categorized into five
subscales (Fig. 2) according to the valence (positive/nega-
tive) and activation (active/deactive) of the emotions:
(a) positively activating (e.g., happiness, hope); (b) posi-
tively deactivating (e.g., relaxed, relieved); (c) negatively
activating (e.g., anger, shame), (d) negatively deactivat-
ing (e.g., sadness, boredom), and neutral (i.e., surprise).
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Fig. 1 Items of the Medical Emotion Scale
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(e.g., anger) (e.g., joy)
N Neutral .
Negative € (i.e., surprise) > Positive
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v
Deactive

Fig. 2 Category of the Emotion Items

The perceived level of difficulty of the PBL scenario was  Equivalence study design

assessed using a 10-point Likert scale, and post-task self-  We employed an equivalence design to test our hypoth-

efficacy for clinical reasoning was assessed using a 100-  esis that the educational outcomes of near-peer

point Likert scale with 10-point intervals [14, 16]. learning would be equivalent to those of faculty-led
instruction. This study design has been widely used in
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Fig. 3 Study Flow

clinical trials, for example, to demonstrate the clini-
cal effectiveness of a new cost-effective treatment by
showing that patients receiving the new treatment have
equivalent outcomes to patients receiving the standard
treatment [17]. The concept of equivalence has recently
been applied in the context of medical education [18].
The financial, material, and human resources for the
education of medical trainees are increasing in this area
as teaching strategies have become more diverse than
before; therefore, faculties are looking for new cost-
effective strategies that provide the same results as the
standard ones [19]. In terms of near-peer learning for
PBL, it is particularly valuable for institutions to use
methods that are less costly in terms of faculty human
resources and to promote the development of senior
students’ teaching skills by having them act as PBL
tutors. We defined the equivalence range as a score of
0.4 for J-MES. A score of 10.0 for self-efficacy was con-
sidered pedagogically meaningful, as 10% of scores are
conventionally set as the margin.

Statistical analysis

We calculated the mean and standard deviation (SD)
for continuous variables and proportions for categori-
cal variables. The unpaired t-test, x* test, and Fisher’s
exact test were used to compare variables between the
tutor groups. The mean differences of positive activat-
ing emotion, positive deactivating emotion, negative
activating emotion, negative deactivating emotion,
neutral emotion, and self-efficacy scores between the
faculty and the peer tutor groups were calculated.

Equivalence between the tutor groups was examined
by two one-sided test procedures and the 95% confi-
dence interval was calculated for mean score differ-
ence using R with the “equivalence” package (version
0.7.2). All statistical analyses were performed using R
software and the significance level was set at p < 0.05.

Results

Of the 150 recruited 4™-year students invited to partici-
pate, 4 students withdrew consent and 3 students had
missing data. Among the 143 remaining participants, 90
were allocated with 6"-year students as tutors, and 53
with faculty as tutors (Fig. 3).

Participant characteristics

There were 53 students in the faculty tutored group and
90 students in the near-peer tutored group. There were
no statistical differences between these groups in terms
of male sex (54.7% vs. 48.9%, p=0.501), proportion of
graduate entry student (11.3% vs. 16.7%, p =0.383), pro-
portion of regional quota system students (49.1% vs.
47.8%, p=0.882), mean age of students (23.4 vs. 24.0,
p=0.354), and mean score of perceived difficulty (7.5 vs.
7.2, p=0.490) (Table 1).

Emotion score comparison between groups

In assessment of emotion score using the J-MES, the 95%
confidence interval of the mean score difference for posi-
tive activating emotions, positive deactivating emotions,
negative activating emotions, negative deactivating emo-
tions, and self-efficacy were within the predetermined
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Table 1 Attributes of participants
Faculty (n=53) Peer tutor (n=90) p value

Male, n (%) 29 (54.7) 44 (48.9) 0.501
Bachelor, n (%) 6(11.3) 15 (16.7) 0.383
Regional quota system students, n (%) 26 (49.1) 43 (47.8) 0.882
Age, mean (SD) (years) 234 (3.3) 240 (4.9) 0.354
Perceived difficulty, mean (SD) 75(1.8) 7.2 (2.0) 0.490

equivalence margins for emotion scores (Table 2), indi-
cating that equivalence was confirmed regarding these
variables.

Discussion

To the best of our knowledge, this is the first study to
compare the emotional outcomes of near-peer PBL
tutoring and faculty-led PBL. We were able to demon-
strate equivalence of peer tutors against faculty for PBL
tutoring in terms of perceived emotions and self-efficacy
of the tutees. The role of students’ perceived emotions is
deemed significant in education, supported by increasing
evidence from decades of cognitive science research that
it has an indispensable catalytic role in learning. Emotion
modulates many cognitive processes, including percep-
tion, memory, attention, cognitive reasoning and psycho-
motor skills [20, 21]. Thus, emotions could be a surrogate
representation of performance of learning.

Our finding is consistent with previous reports that
near-peer PBL seems to have a positive impact on learner
satisfaction, and academic performance does not suffer
relative to faculty tutoring [22, 23]. This is not to say that
it does not matter who the tutor is, but rather that near-
peers compensate for the relative lack in content knowl-
edge and display a high cognitive and social congruence
towards students. The relaxed atmosphere or learning
climate fostered by the senior students is thought to
facilitate learning [24] and is deemed an important factor
for development in faculty programs [25]. Experienced
faculty members can create positive learning climates in

Table 2 Equivalence analysis using emotion scores and self-efficacy

which students can learn without feeling pressured; how-
ever, peers and near-peers are in better position to do
this as they are usually perceived as less threatening by
students and often have a rich understanding of the situa-
tion of the curriculum as well as existing knowledge [26].
As such, it can be said that the students’ perception of the
learning environment and the emotions that are evoked
in the learning atmosphere are important components of
the learning experience.

The benefits of using peer tutors for PBL learning are
manifold and its necessity has been discussed exten-
sively by many prominent scholars [3—8]. Considering its
impact in terms of reduction in cost of human resource
and faculty involvement, as well as provision of train-
ing opportunity for the peer tutors, it is understandable
that many institutions try to incorporate peer teaching
into their formal curriculums, even when their long-term
benefits are unconfirmed due to the complexity of objec-
tive measurement. However, it is important to note that
the economic and faculty involvement aspects have not
been measured precisely or well studied [27]. In addi-
tion, it is not justifiable to ignore the educational burden
of student tutors; therefore, curriculum directors need to
carefully monitor senior tutors to ensure that their tutor-
ing responsibilities do not become overwhelming for
them. In our program, we assigned each student tutor to
only one PBL “cycle;” and they tutored two sessions (Ses-
sion 1 &4) during the semester to optimize their educa-
tional experience and burden.

Faculty (n=53) Peer tutor (n=90) Mean difference 95% Equivalence margin

confidence
interval

Positive activating emotions, mean (SD) 3.04 (0.69) 3.01(062) -0.03 -0.22t00.15 -04t004

Positive deactivating emotions, mean (SD) 3.02(0.98) 2.93(0.90) -0.09 -035t00.18 -04t004

Negative activating emotions, mean (SD) 2.11(0.81) 2.12(0.60) 0.01 -020t0022 -04t004

Negative deactivating emotions, mean (SD) 1.79(0.78) 1.81(0.73) 0.01 -0.20t00.23 -04t004

Neutral emotion, mean (SD) 2.62 (1.06) 2.63(1.12) 0.01 -030t00.32 -04t004

Self-efficacy, mean (SD) 51.77 (20.06) 50.88 (21.06) -0.90 -6.83 t0 5.04 -10.0t0 10.0
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There are some limitations in this study. First, evalua-
tion was conducted in only one session of one PBL cycle;
thus, the emotional state of students was not investigated
throughout the entire module or semester. Second, we
limited the measurements to emotional and self-efficacy
variables to simplify the questionnaire, with the aim of
achieving a high response rate. However, the relation-
ship between emotions and other related constructs
such as motivational briefs need to be added in future
studies. Third, the literature has suggested that the rela-
tionship between junior and senior students in the East
Asian context may be different from that in Western cul-
ture, i.e., the relationship in East Asia is more hierarchical
than in the West [28]. Therefore, our findings may not be
generalizable to the Western context. Larger longitudinal
studies that employ various measurements and contexts
are needed to overcome these limitations.

In conclusion, we investigated the effect of near-peer
learning on tutee’s emotions and its equivalence to fac-
ulty tutoring using the Japanese version of the Medical
Emotion Scale (J-MES) in the Japanese context. The find-
ings confirmed equivalent effects of near-peer tutors and
faculty tutors on the emotions of students in clinical rea-
soning PBL.
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PBL Problem Based Learning
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