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Abstract:

Knowledge gain and clinical correlation after routine didactic teaching in first year MBBS often remains limited, so early clinical
exposure is used as a CBME strategy to bridge the gap. Early Clinical Exposure is a key part of Competency-Based Medical Education
in first year MBBS teaching. Hence, we assessed the perception, utility and educational impact of Early Clinical Exposure in 102 first
year medical students. Post-test scores improved significantly after sessions on myocardial infarction and electrocardiogram
(p=0.001). Thus, data shows the most students reported better understanding, retention, motivation and clinical correlation after the

sessions.

Keywords: Clinical clerkship; education, medical, undergraduate; curriculum; electrocardiography; myocardial infarction

.
Background:
Early Clinical Exposure has been positioned as an early vertical
integration strategy that links Phase-I basic sciences with real
clinical meaning and it is now used to improve student
engagement and context-based learning [1]. In an Indian
physiology setting, introduction of early clinical exposure in first
year MBBS was reported as feasible and useful for bringing
clinical relevance into early teaching [2]. Structured early clinical
exposure has also been used specifically to teach
electrocardiogram concepts and interpretation early, supporting
applied understanding through an integrated approach [3].
International medical education data indicate that early clinical
exposure is widely implemented across curricula, but there is
variation in structure and emphasis, so local evaluation remains
important [4]. In a recent Indian qualitative study, faculty
reported that simulation-based early clinical exposure supports
learning of basic sciences and professionalism, while logistical
load and resource needs remain key challenges [5]. Student-side
evaluation of the new CBME environment also shows that
learner perception and adaptation issues exist, supporting the
need to study how CBME elements are experienced at the
ground level [6]. Therefore, it is of interest to assess the
perception, utility and educational impact of early clinical
exposure sessions among first year MBBS students in the local
CBME setting.

Materials and Methods:

This prospective interventional study was conducted in the
Department of Physiology at Government Medical College and
Rajindra Hospital, Patiala, Punjab, India, during 2023-2024. The
study aimed to assess the perception, utility and educational
impact of early clinical exposure sessions among first year
undergraduate medical students under the Competency-Based
Medical Education framework. Ethical approval was obtained
from the Institutional Ethics and Research Committee of
Government Medical College, Patiala. The study protocol was
explained to all students and written informed consent was
obtained prior to participation. A total of 102 first year MBBS
students of the 2023-2024 batches were included by purposive

. S

sampling. Students who attended the Early Clinical Exposur

sessions and consented for participation were included. Students
who were absent during the sessions or did not provide consent
were excluded. The mean age of participants was 18 years and
students belonged to Punjab as well as other regions of India.
Planning was done after obtaining departmental permissions
from the involved departments. Faculty and senior residents of
Physiology were sensitised in coordination with clinical faculty
from the Department of Medicine. Students were also sensitised
regarding the concept, purpose and flow of Early Clinical
Exposure. The sessions were planned according to the National
Medical Commission Early Clinical Exposure module. Two
competencies were selected due to high clinical relevance in
cardiovascular physiology, namely myocardial infarction and
electrocardiogram interpretation. The intervention consisted of
structured Early Clinical Exposure sessions conducted jointly by
faculty from the Departments of Medicine and Physiology. The
sessions covered basic principles of electrocardiography,
stepwise interpretation of electrocardiogram, clinical utility of
electrocardiogram in the diagnosis of myocardial infarction and
common clinical features of myocardial infarction. A pre-test
was administered at the beginning of each session and a post-
test was conducted after completion of the session to assess
knowledge acquisition and application. Clinically oriented
questions were included to evaluate immediate learning
transfer. Student perceptions and satisfaction were assessed
using a structured online feedback questionnaire. The
questionnaire included closed-ended items using a five-point
Likert scale (strongly agree, agree, neutral, disagree, strongly
disagree) to record perceptions regarding usefulness,
understanding, motivation and clinical correlation. It also
included open-ended questions for strengths of the sessions,
limitations experienced and suggestions for improvement.
Internal consistency of the questionnaire was assessed prior to
administration. Closed-ended responses were analysed as
frequencies and percentages. Open-ended responses were
analysed by thematic analysis after screening and grouping of
recurring themes. A satisfaction index was calculated for each
Likert item using the standard scoring pattern where responses
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were weighted from 1 to 5 for strongly disagree to strongly
agree. Quantitative data were analysed using Microsoft Excel.
Qualitative thematic analysis findings were used to summarise
key recurring themes reported by students. Statistical
comparison of pre-test and post-test scores was performed using
paired t-test and p<0.05 was considered statistically significant.

Table 1: Comparison of pre-test and post-test scores

©Biomedical Informatics (2026)

Parameter Strongly agree, Agree, n
n (%) (%)

Improved knowledge of 4(3%) 48 (47%)

electrocardiogram

Increased understanding of 6(5%) 56 (54%)

electrocardiogram

Felt more skilled in electrocardiogram 3 (2%) 32 (31%)

interpretation

Motivated to learn more about 27 (26%) 36 (35%)

electrocardiogram

Item Pre-test proportion  Post-test proportion tvalue p value
No.

1 1.83 1.83 = =

2 77.06 76.15 6.718 0.001*
3 63.30 65.14 13.584 0.001*
4 48.62 54.13 40.776 0.001*
5 61.47 69.72 60.905 0.001*
6 41.28 37.61 27.039 0.001*
7 66.06 68.81 20.302 0.001*
8 53.21 78.90 189.654  0.001*
9 38.53 38.53 - -

10 35.77 35.77 - -

Table 3: Perception of students regarding ECE session on myocardial
infarction

Parameter Strongly agree, Agree, n
n (%) (%)

Improved knowledge of myocardial 5 (4%) 31 (30%)

infarction

Increased understanding of myocardial 6 (5%) 37 (36%)

infarction

Motivated for further learning of 11 (10%) 41 (40%)

myocardial infarction

Table 2: Perception of students regarding ECE session on electrocardiogram

Table 4: Overall perception of students regarding early clinical exposure

Parameter Strongly agree, n (%) Agree, n (%) Total positive response
Helped in clinical correlation of basic science knowledge 43 (42%) 57 (55%) 97.3%

Improved retention and promoted active learning 39 (38%) 50 (49%) 87%

More motivating than traditional didactic lectures 42 (41%) 49 (48%) 89%

More effective for learning clinical application of subject knowledge 45 (44%) 50 (49%) 93%

Table 5: Satisfaction index for early clinical exposure sessions

Domain Satisfaction index

(o)

Providing clinical context to basic science subjects 98
Improving retention compared with didactic 87
lectures
Improving motivation for clinical correlation 89
Improving ability to apply knowledge in clinical 93
context

Strongly agree (%) B Agree (%)

ECG: knowledge improved 50.0%
ECG: understanding increased 59.0%
ECG: skill in interpretation 33.0%
ECG: motivation increased 61.0%

MI: knowledge improved 34.0%

MI: understanding increased 41.0%
MI: motivation increased 50.0%
Overall: clinical correlation 97.0%
Overall: retention & aclive learning 87.0%
Qverall: motivation vs lectures 89.0%

Overall: clinical application learning 93.0%

0 20 40 60 80 100
Percentage of students (n = 102)

Figure 1: Perception of first year MBBS students after Early
Clinical Exposure sessions and overall ECE impact

Results and Discussion:

A total of 102 first year MBBS students participated in Early
Clinical Exposure sessions and learning improved after the
sessions (Table 1). Student feedback for the electrocardiogram
module was positive for knowledge, understanding and
motivation. But interpretation skill showed a weaker gain
suggesting a need for repeated practice and guided exposure
(Table 2). For myocardial infarction, students reported
improved knowledge and understanding with good motivation
for further learning, supporting that early clinical framing
increases interest in Phase I topics (Table 3). Early Clinical
Exposure was rated highly for clinical correlation, retention,
active learning and clinical application with high satisfaction
indices across domains, showing clear utility over routine
didactic teaching (Tables 4, 5 and Figure 1). Session length and
load issues indicate the need for shorter case-based blocks,
planned breaks and reinforcement across the year. The present
intervention shows that Early Clinical Exposure can produce
measurable learning gain in Phase I MBBS when sessions are
structured and assessment-driven. In our cohort, most pre-test to
post-test comparisons were statistically significant (Table 1), so
the improvement is not only perception based but also reflected
in objective scores. Similar Indian interventional studies also
report better knowledge, attention, and retention and student
satisfaction after ECE, supporting that early clinical linkage
shifts learning from passive recall to applied understanding [7].
Systematic review evidence from 15 studies enrolling 2579
medical students also reports that ECE improves clinical skills
compared with traditional teaching and most learners agreed
that ECE improves communication, problem-solving, empathy,
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professionalism and confidence to deal with patients [8]. In our
perception data, the biggest strength was clinical correlation and
context. Nearly all students reported that ECE helped them
correlate basic science with clinical application (97.3%) and
satisfaction for clinical context was very high (98%) (Tables 4, 5).
In a 2025 convergent mixed methods ECE evaluation, 68
students attended and 54 responded, and the extent of
agreement that ECE familiarised them with learning in the
clinical environment was 79.60% while alignment with
institutional values was 86.43% [9]. A comparable simulation-
based cardiovascular physiology ECE module in preclinical
students showed very high learner satisfaction and perception of
improved clinical skills and patient-care understanding,
suggesting that early cardiovascular topics work particularly
well when clinical narrative and physiology are kept together
[10]. For the ECG session, knowledge/understanding and
motivation signals were strong (Table 2), but “skill in
interpretation” was relatively lower. A mixed methods study the
combined measure of active engagement and self-directed
learning had a mean of 6.80 (SD 2.42) and was significantly
associated with how much learners benefited from the ECE
experience (P<0.05) supporting the need for repeated practice
and engagement opportunities for skill outcomes [9]. This is
expected because interpretation is a performance skill that
improves with deliberate practice, repeated exposure and
feedback, not by a single encounter. The qualitative faculty work
on simulation-based ECE also points out that logistics, student-
faculty ratio and time constraints are real barriers, and therefore
repeated small-group practice sessions are often the practical
solution rather than one long block [5]. Student-reported
limitations in our study (long duration, monotony, need for
breaks, content sometimes too advanced for first year) are
consistent with cognitive load principles. When too much
information is delivered continuously, working memory
becomes the bottleneck and learning quality drops. Using short
breaks, segmenting content, and aligning complexity to learner
level are standard load-reduction approaches recommended in
education design [11]. The findings support ECE as a feasible
and impactful method in CBME Phase I, but the effect is likely to
be maximised when sessions are shorter, case-driven, repeated
across the year, and supported by active practice for ECG skills
(Tables 1-5). A 2025 health systems science course using ECE
also reported significant improvement in team learning
(p=0.028) and overall systems thinking (p=0.017), suggesting
that ECE can contribute to broader competency domains beyond
topic understanding [12]. Also, a quasi-experimental ECE
program in another setting showed high student motivation and
better familiarity with applying basic sciences clinically, which
aligns with the motivational and “clinical mindset” effect seen in
our feedback [13]. This study adds Phase I Indian CBME data
using both objective testing and structured perception metrics in
the same cohort, showing that ECE produced statistically
significant score improvement (p=0.001) along with very high
perceived clinical correlation (97.3%) and satisfaction for
contextual learning (98%) (Tables 1, 4 and 5). It also highlights a
practical gap: early ECG exposure improves motivation and
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understanding more readily than “interpretation skill”, implying
that ECG should be taught as a repeated practice competency,
not a one-time session (Table 2). This was a single-centre study
with one batch (n=102), so generalisability is limited. Only two
competencies (myocardial infarction and electrocardiogram)
were assessed, so the results may not represent all ECE modules.
Outcome assessment was mainly immediate (pre/post-test and
same-period feedback), so long-term retention, clinical reasoning
growth, and later performance in clinical postings were not
measured. A 2025 follow-up study reported high initial
satisfaction with ECE (93.75%) but a significant decline after
transition into clinical training (76.25%; P=0.001) indicating that
early gains and satisfaction may reduce without reinforcement
and longitudinal integration [14]. Future work should include
multiple batches and more competencies across Phase I subjects,
ideally with planned repetition across the year to strengthen skill
domains (especially ECG interpretation). A follow-up
assessment after weeks or months can test retention and transfer,
not just immediate gain. Small-group formats with brief breaks
and segmented content should be tested as a design
modification to reduce overload and improve skill acquisition,
using cognitive load-based planning.

Conclusion:

Early Clinical Exposure improved early learning and clinical
linkage in first year MBBS. Students perceived the sessions as
useful for understanding, motivation and clinical correlation.
Skill domains need repeated practice and smaller case based
sessions. ECE should be continued with better pacing and
reinforcement across the year.
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