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Abstract

Objective: This study aims to formally evaluate near-
peer-assisted learning (NPAL) for teaching clinical
ophthalmology skills to second-year undergraduate
medical students through their fellow medical interns.

Methods: Interns posted at the department of ophthal-
mology were included as tutors after an initial sensitiza-
tion and assessment. Second-year undergraduate students
were included as tutees. Sessions were conducted for pre-
identified clinical skills in batches of 3—5 tutees each.
Perceptions of tutors and tutees were captured on a 5-
point Likert scale (Kirkpatrick level-1) and evaluated.
Tutors were assessed by directly observed procedural
skills (DOPS) and tutees by pre- and post-session scores
and performance of the respective clinical skills (Kirk-
patrick level-2).

Results: A total of 21 of 24 tutors and 82 of 100 tutees
responded to the evaluation questionnaire. Tutors
perceived themselves as knowledgeable and useful as in-
structors; scores of second DOPS session significantly
improved compared to the first (p = 0.001) for all clinical
skills. Tutees found the NPAL sessions effective for
learning clinical skills. Pre- and post-test scores signifi-
cantly improved (p = 0.001), and all clinical skills were
satisfactorily performed in the end-of-term exam.

! Presently Regional Institute of Ophthalmology, PGIMS, Roh-
tak, Haryana, India.
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Conclusion: NPAL was perceived as an effective
teaching-learning method by both tutees and tutors, and
all clinical skills were performed successfully. NPAL can
serve as a useful adjunct to traditional teaching for clin-
ical training of small groups and can help alleviate
teaching pressures on already burdened clinical faculty in
Indian Medical colleges.

Keywords: Clinical competence; Clinical training; Near-peer-
assisted learning; Perception; Small group teaching
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Introduction

The small group mode of teaching with opportunities
for hands-on practice is desirable for clinical training to
achieve the desired learning outcomes. The recently intro-
duced competency-based curriculum for undergraduate
medical education further emphasises small group teaching
of clinical skills.' Considering the existing faculty-to-
student ratio in most Indian medical colleges and the
teaching-time constraints of clinical faculty in teaching
hospitals, there is an impending need to explore potentially
effective alternative teaching-learning methods for clinical
training.

The term ‘near-peer-assisted learning’” (NPAL), intro-
duced by Whitman in 1988, is now often used inter-
changeably with the term ‘peer-assisted learning’ and refers
to a trainee one or more years senior to another trainee on
the same level of medical education training.2’3 The
literature highlights the concepts of cognitive and social
congruence for understanding the presumed effectiveness
of NPAL. Cognitive congruence, first investigated by
Schmidt and Moust,* and later described by Lockspeiser
et al. at a medical program,’ conceptualises that close
proximity of age and similar experiences in the recent past
of near-peer tutors make them better appreciate the
knowledge of their junior peers, thus being able to target
teaching at an appropriate level.’ In addition, sharing the
same knowledge framework creates a social congruence
wherein near-peer teachers are often perceived by junior
students as more approachable and are likely to be more
empathetic, thus offering a greater sense of safety and a
comfortable learning environment.* ® There are also
possible benefits for the senior tutors, including the
improvement of teaching skills and solidifying one’s own
knowledge.7

Though medical faculty have a significant role in clinical
teaching, NPAL may provide a unique perspective and
approach and is a rapidly expanding area in medical
educational research.®’ Researchers in this field have argued
that in clinical training, NPAL has often occurred
intentionally or unintentionally to supplement the roles of

clinical faculty through residents, demonstrators, and others
but has not been documented formally. In an extensive
systematic review of peer teaching in clinical education, the
authors concluded that peer teaching and learning in
clinical practice have pragmatic implications of not only
developing students’ knowledge, skills, and attitudes, but
also assisting with clinicians’ workload.® The authors
emphasised that peer teaching in the clinical education of
health science students is multifaceted but under-researched.

The present study aimed to introduce the near-peer
approach for teaching pre-identified clinical skills to
second-year medical students through their fellow medical
interns at the department of Ophthalmology. The
competency-based curriculum has been recently made
available for the department of Ophthalmology, and we
decided to take a unique competency-based approach for
identifying the clinical skills. We also planned to evaluate the
near-peer approach for its effectiveness: first, through per-
ceptions of tutors and tutees, and second, by assessing stu-
dents for the respective clinical skills to confirm that the
desired learning objectives have been achieved. To the best of
our knowledge, it is the first time that the near-peer approach
has been formally implemented and evaluated for clinical
training in Ophthalmology. We hypothesised that learning
from near peers proves effective for the development of
clinical skills of undergraduate medical students and is
beneficial to near-peer tutors too. We hope that this inno-
vative approach justifies small group teaching with limited
faculty resources and supports the department in
approaching the  competency-based  undergraduate
curriculum.

Materials and Methods

An extensive literature review was conducted, and a
framework was finalised in accordance with the typology of
PAL suggested by Topping and Ehly in 1998, and the
planning and implementation framework for PAL sug-
gested by Ross MT and Cameron HS in 2007.'"%'" The
study was approved from the Institutional Ethical
Committee. In compliance with the ethical guidelines,
prior to final evaluation, students were provided
electronic information regarding how the results of the
study would be used for research (ensuring
confidentiality) and they electronically agreed to the terms.

Identification of competencies and defining the learning
objectives

The new ‘competency-based curriculum’ by the National
Medical Council provides a list of sixty desired competencies
in ophthalmology for undergraduates.' From the list, five
specific core competencies targeting clinical skills
(psychomotor) were identified, ensuring relevance for the
participating students as well the interns (Table 1).
Respective learning objectives were defined, and small
group interactive teaching was identified as the teaching-
learning modality.
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Preparing the near-peer tutors (Medical Interns)

After passing final professional year, MBBS students have
to complete one year of compulsory rotatory internship
where they are posted in the department of ophthalmology in
groups of 3—5 for a duration of 15 days. For each batch of
interns, an initial session was undertaken to familiarise them
with the basic concepts of NPAL; thereafter, they were
guided by the faculty regarding the basic guidelines of
teaching and keeping students engaged. All of them were
provided the relevant academic material related with the
desired competencies and were explained about the me-
chanics of the sessions. All the interns were briefed on all five
competencies; thereafter, their clinical competence was
assessed by workplace-based assessment (WPBA) in the
form of directly observed procedural skills (DOPS) and due
feedback was provided after each cycle of DOPS.

Preparing the tutees (third professional year undergraduate
students )

Undergraduate students of the third professional year are
posted in the department of ophthalmology for four weeks
(3—4 hours per day) in batches of 25 students each; they were
briefly explained the concept of NPAL by the faculty.

NPAL sessions

A group of 3—5 tutees was randomly allotted to the tutors
for pre-identified clinical-skill training through interactive
small group teaching. Each session, covering one compe-
tency, lasted 2—3 hours and was conducted in department
during the routine clinical posting duration. As a safety
measure, all the sessions conducted on a day were supervised
by one faculty member who was also available to answer all
queries during the session.

Assessment of competency

Immediately at the end of each session designated for one
particular competency, students self-reported their respective
pre- and post-session scores for the specific clinical skill on a
Likert scale of 1-—5, stating whether the desired learning
objectives were achieved. The assessment of the particular
clinical skills was linked to the end-of-term exam through
standard rating scales/checklists (OSCE).

Evaluation

The survey questionnaire targeted level-1 of the Kirkpa-
trick model through perceptions of both tutors and tutees,
while level-2 was targeted through the assessment of partic-
ular clinical skills. The evaluation questionnaire was devel-
oped by the authors in compliance with the available
literature and consisted of five self-administered questions
each for tutors and tutees about the effectiveness of sessions
marked on a 5-point Likert scale, with 1 as the lowest and 5
as the highest level of effectiveness; the questionnaire was
validated by the institutional medical education unit. The
questionnaire was administered electronically to the tutees
after the conclusion of their clinical postings; tutors

responded to the questionnaire at the end of their 2-week
posting; all responses were kept anonymous. Tutors self-
evaluated their effectiveness as teachers on a 5-point Likert
scale and identified the possible benefits derived from the
sessions. Tutees reported their self-perceived effectiveness of
the sessions on a 5-point Likert scale and evaluated the near-
peer tutors as teachers.

Data analysis

DOPS 1 and 2 overall ratings of tutors, as awarded by the
assessor based on how competent candidates performed each
skill correctly, were analysed quantitatively using the R-
statistical software and compared using the student t-test; a
p-value <0.05 was considered significant. For perceptions of
tutors and tutees, data were analysed for the number and
percentage of students answering each choice, and the mean
score was documented. Improvement in the particular clin-
ical skills of tutees through their respective pre- and post-test
scores on a 5-point Likert scale were analysed by their mean
values (£SD) and compared using the student t-test.

Results

Demography: In total, 24 interns serving their compul-
sory rotational internship in the department of ophthal-
mology were included as tutors and 100 second-year students
serving their clinical postings in the department of ophthal-
mology were included as tutees. As it is an all-girl medical
college, all tutors and tutees were females. The study was
conducted over a duration of four months at the department
of ophthalmology at BPS Government Medical college for
Women, Haryana, India in 2019. Faculty supervisors
included one each from the department of ophthalmology
(author-2), from the institutional Medical Education Unit
(author-3), and from both (author-1).

Evaluation questionnaire: Data collected from the re-
sponses of near-peer tutors and tutees are summarised in
Tables 2 and 3. A total of 21 tutors (response rate 87.5%)
and 82 tutees (response rate 82%) responded to the survey.
Both tutors and tutees perceived workshops as effective
and that intended learning objectives for all individual
sessions were achieved. Tutees widely agreed about the
effectiveness of the NPAL sessions in learning particular
clinical skills and found the intern tutors to be

Table 1: Clinical skills (Competencies as given in NMC
document) identified for the study.

Competency (Number as given in the document)

Demonstrate the steps in performing the visual acuity assessment
for distance vision, near vision, colour vision, the pin hole test
and the menace and blink reflexes (OP1.3)

Demonstrate the correct technique of instillation of eye dropsin a
simulated environment (OP3.9)

Demonstrate correct technique of removal of foreign body from
the eye in a simulated environment (OP3.8)

Demonstrate the correct technique of ocular examination in a
patient with a cataract (OP7.3)

Demonstrate the correct technique to examine extra ocular
movements (Uniocular & Binocular) (OP9.1)
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Table 2: Perceptions of tutees (in percentage) (n = 82) regarding effectiveness of NPAL sessions.

Strongly Disagree Not Agree Strongly Score
disagree sure agree (mean + SD)
Did you find the near peer tutors 1.20 7.30 14.06 35.36 41.46 4.09 + 0.98
useful as an instructor/tutor?
Did you find the near peer tutors Nil 4.80 10.97 36.58 47.56 427 + 0.85
sufficiently knowledgeable to be
able to teach?
Did you enjoy the sessions of 1.20 6.09 9.75 30.48 52.43 427 +09
NPAL?
Did you feel more comfortable 2.40 7.30 9.75 31.70 48.78 4.17 + 1.04
with near peer tutors in
discussing your doubts about
the session?
Do you feel NPAL sessions have Nil 3.65 10.97 37.80 47.56 4.29 + 0.81

helped you to learn identified
clinical skills?

Table 3: Self perceived perceptions of tutors (in percentage) (n = 21) regarding their effectiveness of near peer approach.

Strongly disagree Not agree Strongly Score
disagree sure agree (mean + Sd)
Did you feel yourself useful as an 4.76 4.76 14.3 28.6 47.6 4.10 £ 1.14
instructor/tutor
Did you feel sufficiently Nil 4.76 19.1 23.8 52.3 4.24 + 0.94
knowledgeable to be able to
teach as tutor
Did you enjoy teaching in your Nil 4.76 23.8 23.8 47.6 4.14 £+ 0.96
NPAL sessions
Do you feel more knowledgeable Nil Nil 9.5 333 57.1 4.48 + 0.68
about the topic after the NPAL
session
Do you feel NPAL sessions have Nil Nil 4.7 38.2 57.1 4.52 + 0.60

helped in improving your
teaching skills

Table 4: Scores of DOPS-1 and 2 of tutors in pre-identified competencies.

DOPS-1 score DOPS-2 score P-value
(mean + SD) (mean + SD)
Demonstrate the steps in performing the visual 2.65 £+ 0.81 7.20 £+ 0.41 0.001
acuity assessment for distance vision, near vision,
colour vision, the pin hole test and the menace
and blink reflexes
Demonstrate the correct technique of instillation of 2.45 +0.51 7.10 &+ 0.31 0.001
eye drops in a simulated environment
Demonstrate correct technique of removal of 2.45 £ 0.51 7.30 £+ 0.47 0.001
foreign body from the eye in a simulated
environment
Demonstrate the correct technique of ocular 2.25 + 0.64 7.15 £ 0.37 0.001
examination in a patient with a cataract
Demonstrate the correct technique to examine 2.15 £ 0.49 7.25 + 0.44 0.001
extra ocular movements (Uniocular & Binocular)
knowledgeable, approachable, and useful as teachers with a gap of 2 days. There was significant improvement of

(Table 2). Tutors perceived themselves as knowledgeable
and useful as instructors and found the sessions effective
(Table 3).

Assessment of competency of tutors and tutees: Two cy-
cles of DOPS were conducted per intern for each clinical skill

DOPS scores in the second cycle as compared to the first for
all competencies (Table 4); p-value in all categories was
0.001. Self-reported respective pre- and post-test scores of
tutees for the specific clinical skills also showed significant
improvement (p-value 0.001 for all competencies) (Table 5).
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Table 5: Self perceived improvement in clinical skills of tutees in the respective clinical skills.

Competency

Pre score
(Mean + SD)

Post score P-value

(Mean + SD)

Demonstrate the steps in performing the
visual acuity assessment for distance
vision, near vision, colour vision, the
pin hole test and the menace and blink
reflexes

Demonstrate the correct technique of
instillation of eye drops in a simulated
environment

Demonstrate correct technique of
removal of foreign body from the eye
in a simulated environment

Demonstrate the correct technique of
ocular examination in a patient with a
cataract

Demonstrate the correct technique to
examine extra ocular movements
(Uniocular & Binocular)

1.83 + 0.66

1.18 + 0.39

1.52 + 0.50

1.56 + 0.63

1.57 £ 0.52

6.43 = 0.74 0.001

5.95+0.70 0.001
6.09 £ 0.80 0.001
6.20 + 0.92 0.001

6.34 + 0.63 0.001

In the end-of-term clinical exams, all tutees performed the
clinical skills satisfactorily; the overall score on standard
rating scales for individual clinical skills was more than 7
(out of 10).

Discussion

The competency-based curriculum by the National
Medical Council has been recently introduced across medical
colleges in India, and the first batch under the new curricu-
lum is expected to start ophthalmology training next year. As
we started preparing the department for the competency-
based approach, we realised that limited faculty resources
could be a major limitation in addressing the augmented
demand of small group teaching under the new curriculum.
To overcome this challenge, we started exploring alternative
and innovative teaching-learning methods, discovering
literature justifying the use of NPAL in medical education.
Ten Cate O et al. elaborated twelve distinct reasons to
consider the introduction of peer teaching as an explicit
element in medical curriculum and concluded that it is
beneficial for student-teachers and learners, as well as
organizations.g

The concept of students teaching students is not new in
medical education; Burke et al. highlighted that the term
‘doctor’ in Latin means ‘teacher’.’ Vertical transmission of
knowledge and skills from peers and near-peers, either inci-
dentally or purposefully, has contributed to acquiring many
clinical skills, though in an informal manner.”'” Ten Cate O
et al. had a very interesting observation that peer teaching,
though practiced often, does not lead to peer-reviewed
journals.l) A probable reason can be the fact that though
frequently used, most of the teaching is performed in
informal settings.12 Ross ML et al. highlighted the
importance of a formal approach towards designing new
PAL initiatives. Proposing a comprehensive framework for
design and implementing the same, the authors emphasised
that many difficulties and pitfalls can be avoided with
careful consideration in the planning stage.'" When we, the
authors, reflect on our teaching journey, we are in

complete agreement with these authors. NPAL is used
commonly in one or the other way for clinical teaching in
ophthalmology: be it residents teaching clinical skills to
undergraduate students, or one- or two-year senior surgical
residents teaching surgical skills to their junior fellows.
However, there is no formal documentation or evaluation of
the same. In this study, we tried to overcome all these by
adopting a planned and formal approach to introduce and
evaluate the near-peer approach.

Ten Cate and S. Durning, also proposed a very interesting
analogy of near-peer teachers called the ‘journeyman’: an
intermediate stage between an ‘apprentice’ and ‘master’ who
has learning as well as teaching tasks and is a valuable but
under-recognised resource in medical education.” We agree
to this analogy and appreciate the medical interns in our
study as the ‘intermediate trainees’, who, as suggested by
authors, can be purposely entrusted with teaching
responsibilities. Having recently passed the final
undergraduate exam, they are trusted to be ideal and
distinct as teachers compared to other senior
undergraduate students or residents in the department. The
literature highlights that teaching preparation does lead to
enhanced learning; the students not only ‘learn twice’ but
also learn in a different way that could possibly provide
better retention of knowledge and skills.”!'® Moreover,
teaching experience can help in the development of
leadership skills since the students need to handle many
managerial tasks sirnultaneously.g We expected that the
participation in NPAL sessions in our study would be
advantageous to tutors in many ways. It would provide the
interns some form of formal teaching experience and by
the time they leave the institute and join as residents, they
would be better equipped for their expected teaching
responsibilities. Moreover, the new competency-based cur-
riculum emphasises the ‘perform’ level of the Miller’s pyra-
mid during internship; we assumed that by giving the interns
an opportunity to teach, we also provided them an oppor-
tunity to perform, practice, and reinforce their clinical skills.

There is evidence in the literature that the quality of
teaching imparted by student-teachers is comparable to that



110 S. Sethi et al.

of medical teachers.'®!” Tolsgaard MG et al. performed a
randomised controlled trial to compare the quality of
teaching of clinical skills of student-teachers with that of
associate professors and concluded that student-teachers
were not just as proficient, but in some cases, even better
than associate professors in teaching procedural skills.'*
Possible explanations could include the fact that in
comparison to ‘experts’ having a more integrated
approach, student teachers are like ‘advanced beginners’
having a more step-by-step approach of teaching proce-
dural skills.'® The authors concluded student-teachers to be
safe for teaching skills in laboratory settings. 14 At this point,
it is important to deliberate whether the respective skills of
tutors should be evaluated. Many studies have not
formally assessed the tutors; however, there is evidence for
the validation of the competence of tutors through formal
assessments and training.”’17 Sethi S et al. reported
significant improvement in the clinical skills of interns
through repeated DOPS, concluding that internship can be
utilised for improving clinical skills.'"® We thus decided to
validate the competency of tutors by formal assessment
through repeated DOPS and, to our surprise, in the first
DOPS cycle, the scores were lower than expected for all
competencies. A possible explanation can be the fact that
by the time students start their rotatory clinical postings,
two years have passed since their last exposure to
ophthalmology clinical skills. Moreover, during internship,
there is no formal teaching and assessment of clinical skills.
DOPS targets the ‘perform’ level of the Miller’s pyramid
and thus, when performance of a particular skill is assessed
in a real-life situation, performance may be below the ex-
pected. It was interesting and relieving to see that just one
formal cycle was needed and by the next one, performance
was satisfactory; no competency required more than two
DOPS cycles.

The literature has discussed various methods of evalua-
tion, and several studies have utilised questionnaire-based
feedback. Researchers in this field have argued that such
feedback will be almost invariably positive and might not
truly represent actual benefits to participants and the
accomplishment of targeted objectives.”’w In our study, we
planned a comprehensive evaluation by not only targeting
Kirkpatrick level-1 (analysing perceptions) but also level-2
(assessing learning from the sessions). We believe that gain-
ing a particular skill is a more objective assessment of
improved outcome. However, assessment of the particular
competencies that were included in the study was a chal-
lenging task. At the end of clinical postings in ophthal-
mology, all the students undergo routine clinical assessment
by pre-decided and validated checklists (OSCE); these five
competencies were included as a part of the assessment.
Though the scores can be well indicative of students’
achievement of the respective competency, we agree that it
could be biased and influenced by many other factors, such
as a time-lapse between the session and the end-of-term
exam. We thus decided to analyse their self-perceived
respective pre- and post-test scores obtained immediately
after conducting the sessions, which we feel would be less
accurate but also less biased. Interestingly, the difference in
scores was significant for all competencies.

Feedback obtained from most of the students at the end
of the sessions was highly positive, and only a very small

proportion of tutors and tutees were not satisfied with one or
more aspects of the program. We feel that ensuring the
clinical competence of tutors by DOPS and the self-perceived
improvement of clinical skills of tutees is the strength of our
study, and very few studies have ensured Kirkpatrick level-2
for both tutors and tutees. We do agree that having a control
group with randomisation could have provided more reliable
results. However, it was purposely decided not to have a
control group since the skills identified were essential for
undergraduates during their clinical posting, and we wanted
to keep it uniform for all students. Moreover, researchers
have emphasised practical challenges in randomised
controlled trials for peer-assisted learning including multiple
variables affecting learning outcomes and confounding fac-
tors, such as self-selection and difficulty in blinding.”

We now deliberate on a few challenges that we came
across during the study, which are also the study’s limita-
tions. Assessment of interns through repeated DOPS was
time-consuming since each DOPS cycle had to be undertaken
by a different faculty member. Moreover, in our set-up,
students reported for their posting at the outpatient depart-
ment itself and there was only one demonstration room
dedicated for undergraduate students. With the batch of 25—
30 students further divided into small groups of 3-S5,
simultaneous availability of space and the required number
of patients, at least one for each group, was also challenging.
Appropriate training and planning of peer-assisted sessions,
feedback, and targeting higher levels of evaluation may
enhance the successful implementation of such programs.
Furthermore, participants’ reflections, if added, would pro-
vide a more subjective measure of the underlying factors for
cognitive achievement.

Conclusion

The results of our study have been promising for the day-
to-day clinical teaching of undergraduates, subject to a
cautious approach of subjecting the tutors to assessment
cycles, whenever needed. In the long-term, we need to ensure
its sustainability, and we plan to incorporate teaching re-
sponsibilities as a part of core internship curricula at the
department. We agree that the results of our study may not
be generalisable. As a pilot study, it included only a few
clinical skill competencies and the possibility that the results
may not be the same for certain more complicated skills
cannot be completely ruled out. However, the method was
well perceived regarding its effectiveness as a teaching-
learning method by tutees as well as tutors, and the compe-
tencies were achieved successfully. We hope that the near-
peer approach can be formally included as an adjunct to
traditional teaching to justify small group teaching in an
already disturbed faculty-student ratio in the Indian
scenario.

Recommendations

The findings of this study reveal many opportunities for
implementation and further research. We would be especially
interested in including more difficult competencies and
comparing whether difficulty levels affect the outcomes of
near-peer assisted sessions. We came across another
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interesting concept where the authors utilised fourth-year
students enrolled in radiology electives as teachers to first-
year anatomy small group sessions.”’ The concept appears
very promising; the new competency-based curriculum has
provision for electives and early clinical exposure and will
definitely require alternative methods of teaching. Studies
have also compared outcomes of near peer-sessions with
outcomes of classes by medical college faculty. It would be
interesting to develop it further to understand the true effect of
the concept of cognitive congruence on the teaching-learning
process.
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