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ABSTRACT

Background: Peer assisted learning (PAL), a dynamic teaching tool, fosters collaborative learning, knowledge
acquisition, and skills development in medical education. Neuroanatomy is a critical and complex part of medical
curriculum which students need to understand during initial period of anatomy learning. With the help of PAL,
the struggle faced by first phase medical learners to complex learning patterns is addressed. The study aims to
quantitatively define PAL's outcomes by comparison of academic scores and evaluate learner’s perception
towards PAL.

Material and Methods: The study was conducted in UNS Autonomous State Medical College, Jaunpur in a
batch of 99 first phase medical learners (year 2022-23). Teaching material, teaching learning methods and
assessment material were created from select topics of neuroanatomy. PAL session was conducted for each (5)
topic with 10 tutees in each session. After every session post-test analysis was done for both tutees and tutors,
followed by a survey questionnaire assessing the benefits of PAL.

Results: The results show a significant increase in performance metrics for learners after the PAL session,
though the results were non-significant for tutors. The survey report suggests benefits from PAL in form of
active engagement, improved problem-solving skills and enhanced critical thinking.

Conclusion: The study underscores PAL as a valuable and effective teaching tool in medical education that can
be used at the very outset of medical learning. It works as a supportive aid to low performers who face challenge
in handling the complex parts of a curriculum.
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INTRODUCTION other and otherwise are not professional

Peer assisted learning (PAL) activities include teachers [1]. PAL has emerged as a dynamic
people from similar educational and social and innovative approach within the realm of
groupings who extend help to teach each medical education. Its capacity to enhance
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knowledge acquisition and academic
performance has captivated the attention of
facilitators across the globe in multiple areas
of education [2,3]. In the field of medical
education, this can produce effective results
by its use as an active learning strategy which
fosters collaborative learning and shared
knowledge acquisition [3,4]. It also promotes
confidence building, communication and
leadership skills. With the introduction of
competency based medical education (CBME)
mandatory curriculum into the medical
schools and working on the ultimate goal to
produce an Indian Medical Graduate
(IMG)- PAL works as an effective and
innovative teaching tool for reinforcement of
knowledge. It also promotes to develop the
five essential qualities of an IMG viz; clinician,
communicator, lifelong learner, leader and
professional [5]. With the development of their
communication skills, the students interact
better with the patients and improvise better
as a life-long learner [6,7].

Anatomy is recognized as a discipline which
has longest curriculum with maximum
number of competencies and teaching hours
[5]. It poses a hurdle for first-phase students
who are already adapting to the shift in
learning patterns from school education to
higher education. Learning the subject is the
central goal of students compounded by
intricacies of neuroanatomy, as it is the most
challenging part of anatomy curriculum. The
apprehension of neuroanatomy by students,
can have repercussions in their later stages,
manifesting as a challenge in applying it to
clinical practice [8,9]. Reduction in teaching
hours of Anatomy has furthered the burden
of neuroanatomy. Students easily fall prey to
teaching methodologies of superficial and rote
learning. The knowledge acquired by students
is easily forgotten even after a few months of
the exams. An introduction of an active
learning strategy can minimize the poor
interest rates in neuroanatomy and help
students towards deep learning and enhance
their future clinical skills [10].

Earlier studies on PAL have focused on
suggested improvement in collaborative,
communicative and learning skills, though,
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there are mixed views with fear of mistrust
for the peer tutors, non-productive role in
undergraduate education [11,12]. Further, over
the last decade, there has been a notable shift
in the learning attitudes and preferences of
medical students. Research indicates that
traditional didactic teaching methods are no
longer favoured. Instead, students exhibit a
preference for interactive learning, self-directed
learning, and the incorporation of dynamic
learning approaches [4,7]. Taken together, this
prompts the need to explore effective ways of
teaching this challenging subject by creating a
conducive learning environment. The study
ensures to outline the quantitative data to
define the outcomes of PAL in form of
academic score for neuroanatomy. Amer MG
et al [13] analysed the benefit of PAL using a
5-point Likert scale for both tutors and tutees.
Objective, quantitative-teaching related
outcomes are less utilized by early research-
ers. In the present project, apart from
survey-based analysis, the academic score
indicator was taken as a measure to
demonstrate the efficacy of PAL.

Empowering learners with effective tools at the
outset of their medical profession promises
to enhance their learning experience through-
out the tenure of medical education. The
multifaceted aspects of PAL viz; analysing the
impact on knowledge retention, critical
thinking, communication and motivation to
teach and learn, may pave a path for the
introduction of PAL into the competency based
medical education curriculum as a compulsory
teaching learning method.

The aim of the present study is to assess the
effectiveness of PAL as a teaching tool for aca-
demic performance enhancement in difficult
Neuroanatomy topics of anatomy curriculum for
first phase medical students.

METHODS

An Interventional study (independent
variable- Peer assisted learning; dependent
variable-academic performance) performed on
Phase | medical undergraduates of UNS
Autonomous State Medical College, Jaunpur,
India. The study commenced after obtaining
the institutional ethical clearance vide letter
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no.med coll.jnp/EC/01/2023/11.

The participants were selected on the basis of
following inclusion criteria: (i) willingness to
participate (ii) provide written consent (iii)
have desire to teach peers (iv) have required
academic performance. The participants who
do not provide consent and are not willing to
teach were excluded from the study. All 99
eligible students of MBBS batch 2022-23 were
included in the study. From this sample, 50
students were selected as peer learners
and five as peer tutors (on basis of score
percentile) [14].

The methodology used was as follows; From
the neuro-anatomy curriculum [15], topics/
competencies of high complexity and
weightage (taking into consideration the
impact and frequency) were defined and
teaching material pertaining to these topics
was created by the subject experts. Teaching
learning method (TLM) and assessment
material were also created (multiple choice
guestions, short answer question) for each
competency. The batch of 99 students under-
went regular academic session pertaining of
that topic/competency. This was followed by
a pre-validated (cronbach’s 4=0.78) multiple-
choice questionnaire assessment [16]. The
results thus obtained were compiled as
pre-test scores. The assessment was planned
taking into consideration the difficulty and
discriminating index of the topic [17]. From the
scores thus obtained, low performers and high
performers were defined. Percentile for
distribution of scores for each module was
calculated and the students below 50%
percentile were grouped as low scorers and
labelled as peer learner group (PL) and above
50t percentile as high scorers and labelled as
peer tutor group (PT). The PL were then
scheduled for a Peer assisted learning session.
Maximum number of PL that a PT can take per
session was 10. After the session, again an
assessment was conducted and the scores were
re-compiled as post-test scores for both PLs and
PTs.

The survey was done using google form links
viz: Assessing the Benefits of Peer-Assisted
Learning and Assessing the Effectiveness of a
peer teacher.
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The data was collected and then explored in
Microsoft Excel 21. For statistical analysis, the
data was transferred from Microsoft Excel 21
to SPSS 26.0.

Descriptive statistics was used for continuous
variable. Mean and standard deviation of the
assessment score of the study participants
before the PAL session and after PAL session
was assessed. Paired t test was applied for
comparison of pre-test and post test score
using SPSS 26.0. The p value less than 0.05
considered statistically significant. Survey
analysis is documented as bar charts for closed
ended /dichotomous responses after
categorizing as per Likert scale from 1-5 with
1 = Strongly disagree, 2 = Disagree,
3 = Neutral, 4 = Agree, 5 = Strongly agree for
the specific item. A narrative summary is
written for open ended questions.

RESULTS

In the examined cohort of 99 students,
comprising 60 males and 39 females, a
non-significant (p=0.22) difference in age
between genders was observed. Furthermore,
the gender distribution within each module
also demonstrated non-significant (p-value
>0.05) difference. Only 35% of students
responded having an earlier experience of PAL.
These students were further questioned and
it was observed that majority of them had not
undergone any PAL session in a formal setting,
it was more of an informal teaching done
between peers and near peers. The pre-test
and post-test academic performance for each
module (total 5 modules) was compared for
the students who attended the PAL session
and is represented in Figure 1. The box and
whisker plot were constructed using the score
for the assessments for each module.

There is an increase in median value, first
quartile (Q1) and third quartile (Q3) values for
students before and after the PAL session. The
median score increased considerably for each
module as shown in the figure by the centre
line within the box. The mean score and stan-
dard deviation with value of significance is
shown in Table 1. The scores were compared
for the tutors (PT) for before and after the PAL
session and the results were observed to be
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non-significant at p value threshold of <0.05,
as shown in table 2.

Table 1: Comparison of mean score from traditional teaching method(pre-test) and peer assisted teaching
method(post-test) for tutees (PL) (p= value of significance, S=significant).

Parameter Module 1 Module 2 Module 3 Module 4 Module 5
Score
Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test
Percentage
std dev 9.89 8.24 8.76 8.6 9.6 12.43 10.2 10.77 8.44 9.52
Mean score 40.97 76.8 52.7 69.5 39.2 64.2 33.2 80.77 39.3 65.9
T value -5.14 -2.97 -4.12 -8.32 -5.22
p value .000035 S .00406 S .003 S <.00001S .000028 S
Pre-test Post-test
Peer Tutor (PT) re-tes ost-tes T value P-value
score score
PT1 12 13
Table 2: Comparison of scores for peer tutors PT2 13 13
before and after 'thg PAL session o PT3 13 14
SD=standard deviation, NS=non-significant -1 0.17 NS
PT 4 13 12
PT5 12 13
Mean + SD 12.610.3 13+0.5
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Fig. 1: Box and whisker plot for pre-test and post-test scores for five peer assisted learning modules.
Box= interquartile range (IQR), upper limit=third quartile Q3, lower limit=first quartile Q1. The line inside the box
denotes the median. Whiskers represent the maximum and minimum scores. The cross represents the mean and
outliers are represented as dots lying outside the whiskers.
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The qualitative analysis was also taken from
the survey questionnaire from google forms
and the benefits acquired by the peer tutees/
learners (PL) from a PAL session quantified on
Likert scale. The proportion on the scale for
perception towards peer assisted learning is
shown in figure 2. This innovative approach
reduced the complexity of topics and provided
a supportive environment of learning for
majority of the learners. Their active involve-
ment in the session further enhanced their
understanding and learning.
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Fig. 2: Perception of learners to Peer Assisted Learning

The PAL learners also provided positive feed-
back for peer tutors and the results are shown
in figure3. The enthusiasm of peer tutors to
teach and learn suggest that this method of
instruction can provide tutors with curiosity
and motivation to be effective communicator
and learner, as is required in CBME
curriculum for an Indian Medical Graduate.The
students’ satisfaction was also quantified on
a Likert scale and 80% students responded to
strongly agree i.e receiving highest level of
satisfaction towards learning. When the
students were asked for how frequent would
they like to have PAL sessions during their
curriculum, the response recorded is shown
in figure 4. The response record of open-ended
gquestions suggest that the maximum
advantage students received was communica-
tion- both for the tutors and tutees who could
effectively communicate during the session and
solve their queries at that very point of time.
Other thing emphasized was simplification of
the complex topic, the ease with which peer
tutors explained that topic, made the
learners less hesitant to learning.
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Fig. 3: Perception of peer learners for peer tutors
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Fig. 4: Desired frequency of Peer Assisted learning
sessions

DISCUSSION

The results from the present study affirm the
effectiveness of PAL in enhancing the
performance score for low achievers. PAL
demonstrates a significant positive impact on
learner’s academic performance aligning with
role of collaborative learning and knowledge
acquisition. Learners consider it to be a
problem solving, active method of teaching
and learning. They also sync with the thought
of it being able to reduce the level of
complexity and enhance confidence and
provide motivation towards handling of the
substantial part of anatomy curriculum.
Similar results were achieved by Ananthara-
man et al [7] in their cross-over study for
osteology learning. A systemic analysis of 18
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studies by Sotgiu MA et al [9] for defining most
understandable method of neuroanatomy,
16.6% studies utilized peer learning as a
method of instruction with positive results.
Thus, use of PAL for neuroanatomy teaching
provides appropriate understanding, provokes
critical thinking skills and provides an elevated
performance score. Bene KL et al in their study
on peer tutoring emphasized on the growing
number of students and static faculty size in a
medical school suggesting PAL as a possible
solution to this globally existent challenge [18].
Similarly, a peer assisted training module of
electrocardiography utilized in physiology
department suggests that low teacher-student
ratio can be strategically handled by way of
introduction of PAL [19].

While the results for tutors were non-signifi-
cant for academic scores, their active engage-
ment and enhanced communication skills
suggest potential long-term benefits of PAL
[20,21].

A study by Al Shareef SM et al [11] on recipro-
cal teaching as learners and tutors offers a
result of benefit to tutors in communication
and confidence and with enhanced presenta-
tion skills, on the other hand the benefits ac-
quired by learners are “any time approach” to
tutors. The study was targeted to students in
clinical condition as compared to the present
where novice medical graduate is targeted to
elevate his /her understanding of basic
sciences.

The integration of Likert-based surveys
provides valuable insights into learners’
perceptions of PAL. Positive responses indicate
active engagement, improved problem-solving
skills, and heightened critical thinking abilities.
Learners appreciate PALs innovative approach,
emphasizing the benefits of peer-assisted
learning in fostering a supportive and interac-
tive educational environment. Similar results
have been reported by earlier researchers, the
studies highlighting the significance of
collaborative learning [11-13].

The results from survey underscores’ tutor’s
effectiveness in communication and under-
standing of the subject matter to the extent
of solving queries raised by the PL. A meta-
analysis by Zhang, Y etalin 2021 [22] addressed
Int J Anat Res 2024, 12(4):9049-56. ISSN 2321-4287

13 studies where except for one study by
Rogers in 2000 [23] rest all were performed
on senior medical students and not first phase
learners. A systemic review by Burgess et al
[24] shows findings similar to the present study
and emphasize more positive results on the
tutors than tutees in form of better commu-
nication, understanding and problem-solving
abilities.

All the research can-not be without contra-
dictory comments; Omar F et al [25] editorial
cites the challenges peer tutoring can bring-
one being suboptimal knowledge transfer. The
experience and knowledge of a senior consult-
ant can-not be compared to a peer or a near
peer tutor. But we think, this hurdle can be
overcome if a judicious well -planned strategy
is applied in incorporating the peer tutoring
curriculum for certain pre-defined modules
from a knowledge -heavy curriculum. In many
of the Indian institutions post-graduate
teaching is usually undertaken in form of peer
learning, thus exposing the post-graduate
learners to this form of teaching. The
effectivity of peer learning in post-
graduate education is emphasized by Elhsaan
M 2017 [26].

Incorporating peer -learning in a formal
systemized way at the very outset of students
medical learning journey can bring about
significant positive benefits.

The study has its own limitations; one being
of a small sample of student, other being a
single centre study. Also not having a control
group for PAL learners could have been a
limitation for result interpretation.

These results suggest that PAL holds promise
for meeting the challenges and intricacies of
medical learning by including PAL as an
instructional method with active engagement,
problem-solving skills, and critical thinking. The
non-significant outcomes for tutors may
indicate the need for further exploration into
the nuances of the tutoring role within PAL.
The study lays the foundation for potential
integration of PAL into competency-based
medical education, emphasizing its potential
to augment traditional teaching methods and
contribute to a more dynamic and learner-
centric educational landscape.
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