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Abstract

Background: Self-directed learning (SDL) has become an important and integral
component of Competency Based Medical Education (CBME) directed teaching learning
methods (TLMs). However, the effectiveness in improving measurable academic
outcomes remains uncertain. The present study adopted quasi-experimental design
which evaluated the effectiveness of Jigsaw-based collaborative design with the
conventional lecture-based teaching among 150 Phase I MBBS students from the
Department of Physiology. We exposed all students to both methods in a crossover
manner across 2 topics. The knowledge domain was assessed through MCQs based pre-
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INTRODUCTION

Currently, medical education has undergone substantial transformation with the implementation of Competency Based
Medical Education (CBME) (1). It emphasizes on the learner’s participation, integration of knowledge and development
of adaptive learning behaviours among medical students (2). The CBME seems to be essential for training undergraduate
MBBS students to possess the ethical and communicational skills along with the clinical skills, to meet the evolving needs
of healthcare (3). The framework of CBME curriculum also emphasizes on the implementation of newer instructional
strategies, which would encourage active engagement of students during the learning process rather than passive acquisition
of information through conventional didactic lectures (4). The newer strategies in the Teaching Learning methods (TLMs)
include Self-Directed learning (SDL), Demonstration, Observation, Assistance and Performance (DOAP), Early Clinical
Exposure (ECE), Small Group teaching (SGT), Self-Regulated Learning (SRL) and many more. The traditional lecture
based teaching is a proven strategy for delivering the structured and standardized content efficiently to large groups of
students. However, it still raises the concerns regarding its limited ability to facilitate active learner participation, peer
interaction and collaborative knowledge construction (5).

Malcolm Knowles describes SDL as the learner-centric approach where the learners should independently identify their
learning needs, selecting learning resources, implementing learning strategies and evaluating their own progress (6). The
implementation of SDL is advocated within CBME framework intended to promote better learner engagement in the
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academic journey. However, in the context of early undergraduate medical students training, particularly among the first-
year MBBS students, completely autonomous learning may not be always feasible as these students are still developing
their foundational subject knowledge, learning strategies and academic self-regulation. Consequently, structured
instructional approaches that incorporate elements of learner participation, guided preparation, peer interaction and
collaborative engagement may represent a more practical and educationally relevant model during the early phases of
medical education (7). For the successful execution of SDL, a student must employ Self-Regulated Learning (SRL), this
would foster the learner to develop the insights over the internal tools such as monitoring comprehension, planning time
and staying motivated to complete the independent phases of SDL (8).

Self-regulated learning (SRL) provides an important theoretical framework for understanding how learners actively manage
their learning process. According to SRL theory, effective learners regulate their cognition, motivation, emotions and
learning behaviours in order to achieve desired academic outcomes (9). Zimmerman’s cyclical model of SRL
conceptualizes learning as a continuous process consisting of forethought, performance and self-reflection phases,
influenced by the dynamic interaction between personal, behavioural and environmental factors (10). Within this
framework, learning is not viewed solely as an individual activity but as a process shaped by the educational environment
and social context in which learning occurs (11). The previous studies on educational research has demonstrated that
structured learning environments designed around SRL principles can enhance learner engagement, learning strategies,
self-monitoring and academic performance (12 — 14). However, many traditional instructional approaches focus primarily
on content delivery and provide limited opportunities to deliberately integrate the reciprocal interaction between learner
characteristics, learning behaviours and environmental influences (15).

Among the environmental influences described in SRL theory, social learning factors play a particularly important role.
The peer interaction, observation, collaborative problem-solving and role modelling provide opportunities for learners to
refine their understanding through discussion and shared experiences. Such social interactions may facilitate the
internalization of learning strategies and support the development of self-regulatory behaviours (16). The educational
approaches that intentionally incorporate collaborative learning structures may therefore provide an environment conducive
to the development of SRL processes (17).

The Jigsaw method represents one such approach, wherein students assume responsibility for specific learning tasks,
engage in peer teaching and participate in structured group interactions (18). By combining individual preparation with
collaborative knowledge sharing, the Jigsaw framework creates opportunities for planning, monitoring, communication,
reflection and shared accountability, thereby integrating several elements central to self-regulated learning. Consequently,
the Jigsaw approach may address some of the challenges associated with purely autonomous SDL by providing structured
social and educational support while maintaining active learner participation.

In this context, the present study utilizes a Jigsaw-based collaborative learning strategy as a structured active learning
intervention to mimic the classical SDL model. This method would take these individual abilities and places them into a
collaborative and peer-teaching environment. In this approach, students initially learn assigned subtopics within small
“expert groups” and subsequently teach these concepts to peers in mixed groups. This process facilitates collaborative
knowledge sharing, peer-assisted learning, discussion-based learning and active participation. Such approaches are
conceptually aligned with constructivist learning theory, which proposes that knowledge is actively constructed through
interaction, discussion and social engagement. Additionally, the structured, collaborative and learner oriented as seen in
the Jigsaw approach reflect aspects of SRL, wherein learners actively engage in planning, monitoring and participating in
their learning process within a guided educational environment.

The existing literature has extensively evaluated SDL and related collaborative or active learning approaches in medical
education and have demonstrated variable findings (19 — 20). While several studies have reported improved learner
satisfaction, participation and perceived engagement, others have shown limited differences in measurable academic
outcomes such as immediate knowledge acquisition and short-term retention when compared with conventional lecture-
based teaching (21 — 22). Furthermore, many educational studies primarily focus on mean score comparisons, which may
not fully capture differences in learning variability or distribution patterns among students with differing baseline
performance levels. Examination of score variability and subgroup learning patterns may therefore provide additional
insights into how different instructional strategies influence learning responses across heterogeneous student populations.

In this context, the present study was undertaken to compare a structured Jigsaw-based collaborative learning approach
with conventional lecture-based teaching among first-year MBBS students in Physiology using a crossover educational
design. The study evaluated knowledge acquisition, short-term retention, and student perception regarding the instructional
approaches. In addition, an exploratory analysis was performed to examine patterns of score variability and subgroup
learning responses across students with differing baseline performance levels.
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Objectives

1) To compare the effects of Jigsaw-based collaborative learning and conventional lecture-based teaching on knowledge
acquisition and short-term retention among first-year MBBS students.

2) To assess student perception regarding Jigsaw-based collaborative learning as a teaching-learning strategy.

3) To perform an exploratory analysis of variability in student performance and subgroup learning patterns following
Jigsaw-based collaborative learning and conventional teaching methods.

MATERIALS AND METHODS

The present study was conducted as a quasi-experimental educational intervention study in the Department of Physiology
at Government Medical College, Vizianagaram, involving Phase | MBBS students. The sample size of 150 students was
determined by the available cohort of Phase | MBBS students during the study course. The study protocol was approved
by the Institutional Ethics Committee of Government Medical College, Vizianagaram (IEC No. 67/IEC-GMC/MAY 2025).
The students who were willing to participate and provided inform consent were included and who were absent during the
intervention sessions or missed assessments were excluded from the study. The study was conducted in lecture galleries
and demonstration halls under routine academic conditions.

To ensure balanced exposure and minimize variation in the topic, students were divided into two groups based on roll
numbers and were exposed to both Jigsaw-based collaborative learning sessions and conventional lecture-based teaching
methods in a crossover manner. For the first topic, one group underwent Jigsaw-based collaborative learning sessions while
the other received conventional didactic lectures teaching. For the second topic, the teaching methods were reversed,
ensuring that all participants experienced both instructional approaches. Although the crossover design was intended to
reduce the inter-group variability and topic-related bias, potential carryover effects between the interventions were not
formally controlled.

The SDL sessions adopted the structured collaborative learning approach, where students were divided into small groups
and assigned specific subtopics. Each group initially discussed their assigned content (“expert groups”) and subsequently
redistributed into mixed groups where each student taught their subtopic to peers, facilitating collaborative learning, peer
interaction and knowledge integration. All students were provided with relevant study resources including model questions
to encourage independent learning, group discussion and learning objectives framing, while conventional teaching involved
structured didactic lectures delivered by same faculty in this session to minimise instructor-related variation.

The assessment of knowledge was carried out using multiple-choice questions (MCQs), constructed in accordance to
predefined learning objectives, which were later reviewed by our subject experts to ensure content validity. Both pre- and
post-test assessments were administered to evaluate immediate knowledge acquisition following each teaching session. To
assess short-term knowledge retention, a follow-up MCQ-based test was conducted after 15 days. In addition to objective
assessment, student perception regarding SDL was evaluated using a structured questionnaire based on a 5-point Likert
scale (where 5 strongly agree, 4 agree, 3 uncertain, 2 disagree, and 1 strongly disagree).

The collected data were compiled and analysed using descriptive and inferential statistics and expressed as mean [|
standard deviation (SD). The paired t-test was used to compare pre-test and post-test scores within each instructional
method. Since all participants were subjected to both instructions using the crossover design, within subject comparisons
were performed using retention score paired analysis and statistical significance was considered at p < 0.05. The effect size
(Cohen’s d value) were calculated to estimate the magnitude of effect size. All statistical analysis were performed using
GraphPad Prism 11.0.0.

Furthermore, in addition to the primary outcome analysis, the exploratory subgroup analysis was performed to examine
patterns of score variability across students with differing baseline performance levels. For which, the students were
categorized into lower- and higher-performing subgroups based on pre-test scores using a median split (50th percentile).
This subgroup classification was performed separately for exploratory descriptive analysis to examine whether score
distribution patterns differed across instructional approaches and was not intended for confirmatory statistical inference.
We measured variance, minimum and maximum scores, and score range across time points as the descriptive measure
within the subgroups. Pearson’s correlation coefficient (r) and corresponding p-value was used to assess the stability of
performance ranking relationship between pre-test, post-test, and retention scores across time points. These analyses were
exploratory in nature and were interpreted cautiously to complement mean score comparisons rather than establish sub-
group specific or causal effects.

International Journal of Medicine 780



Citation: Kota SSDS, Gollapalli RP, Indupalli M, Dontham A, Sarapalli L. Evaluating the effect of self-directed learning on
knowledge retention and learning patterns among first-year MBBS students. Int. J. Med., 2026,8(7):778-787.

RESULTS

Participant characteristics and baseline assessment

A total of 150 Phase | MBBS students participated in the study and were included in the final analysis. The mean pre-test
scores prior to Jigsaw-based collaborative learning and conventional teaching sessions are presented in Table 1.

Table 1: Comparison of mean knowledge scores between self-directed learning (SDL) and conventional teaching
methods at pre-test, post-test, and 15-day follow-up

Samplesize (n) | Mean | SD | p-value
SDL pre-test 149 7.9 4 0.001*
SDL post-test 149 12.1 4.8
Conventional pre-test 150 7.9 3.6 | 0.001*
Conventional post-test 150 12.0 4.4
SDL after 15 days 150 10.9 42 | 049
Conventional after 15 days | 150 10.4 4.4

Values are expressed as mean + standard deviation (SD). Paired t-test was used to compare pre-test and post-test scores
within each group. Both SDL and conventional teaching methods showed a statistically significant improvement in post-
test scores compared to pre-test scores (p < 0.001). No statistically significant difference was observed between SDL and
conventional teaching methods in knowledge retention after 15 days (p = 0.49).

Knowledge acquisition assessment (Pre-test vs Post-test Performance)

The knowledge acquisition scores following both Jigsaw-based collaborative design and conventional teaching methods
are summarised in the Table 1. In the Jigsaw-based collaborative learning condition, the mean pre-test score was 7.9 + 4.0,
which increased to 12.1 + 4.8 in the post-test assessment. In the conventional teaching method, the mean pre-test score was
7.9 £ 3.6, which was increased to 12.0 £ 4.4 in the post-test assessment. The paired t-test analysis demonstrated statistically
significant increases in post-test scores compared with pre-test scores within both instructional conditions (p < 0.001).

Knowledge Retention after 15 Days

The knowledge retention scores were assessed after a period of 15 days, the mean retention scores were 10.9 + 4.2 following
Jigsaw-based collaborative design and 10.4 + 4.4 following conventional teaching. Within-subject paired comparison of
retention scores demonstrated no statistically significant difference between instructional conditions (p = 0.49). The
Cohen’s D effect size calculations demonstrated large within-condition effect sizes for both instructional methods and a
small between condition effect sizes for retention scores (Table 1).

Student perception scores

The student perception scores assessed using a structured Likert scale questionnaire are presented in Table 2 and Figure 1.
Among the participants, 76 students (50.7%) scored between 41 — 50 perception score range, while 56 students (37.3%)
scored between 31— 40, 14 students (9.3%) scored within the 21 — 30 range and 4 students (2.7%) scored within the 11 —
20 range.

Table 2: Distribution of perception scores toward self-directed learning (SDL) among first-year MBBS students (n
= 150)

Perception score range | Frequency (n) | Percentage (%b)
11-20 4 2.7

21-30 14 9.3

31-40 56 37.3

41-50 76 50.7

Total 150 100

Perception scores were categorized into four ranges based on total Likert scale responses. The majority of students were
distributed in higher score ranges, with 50.4% scoring between 41 — 50 and 37.2% between 31 — 40, while fewer students

were in lower score ranges.
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Figure 1: Distribution of perception scores toward self-directed learning (SDL) among first-year MBBS students
(n =150)

The bar chart illustrates the frequency of students across different perception score ranges. The majority of students were
distributed in higher score ranges (41 — 50: n = 71; 31 — 40: n = 55), while fewer students were in lower score ranges (21
-30:n=17;11-20:n=7).

Exploratory Analysis of Score Variability and Subgroup Patterns

An exploratory subgroup analysis based on the baseline performance categories is presented in the Table 3 & 4. The Table
3 represents the variance scores, minimum scores and score ranges across pre-test, post-test and retention assessments,
whereas the Table 4 represents the correlation coefficients (r) and corresponding p-values across the assessment time points.
The students were categorized into relatively lower- and higher-performing sub-groups separately within each instructional
condition using median split classification of pre-test scores. Within the lower-performing subgroup of the Jigsaw-based
collaborative learning condition, variance values were 16.41 for pre-test versus post-test comparison and 7.53 for post-test
versus retention assessment. Corresponding correlation coefficients were r = 0.139 (p = 0.27) and r = 0.091 (p = 0.47),
respectively. In the higher-performing subgroup, variance values were 3.39 and 1.25 across the corresponding assessment
intervals, with correlation coefficients of r = 0.257 (p = 0.04) and r = 0.276 (p = 0.03), respectively. Within the conventional
teaching condition, variance values in the lower-performing subgroup were 12.80 for pre-test versus post-test comparison
and 6.59 for post-test versus retention assessment. Corresponding correlation coefficients were r = 0.085 (p = 0.49) and r
=0.301 (p = 0.01), respectively. In the higher-performing subgroup, variance values were 4.11 and 4.54 across assessment
intervals, with correlation coefficients of r = —0.003 (p = 0.98) and r = 0.262 (p = 0.03), respectively.

Table 3: Exploratory analysis of correlation, variance, and score distribution among low- and high-performing
students in self-directed learning (SDL) and conventional teaching groups

Group Sub group | Phase Variance Correlation (r) | p-value
SDL group Lower Pre-test vs Post test 16.40621 0.13875 0.27034
scorer Post test vs After 15 day 7.53036 0.09106 0.47068
High Pre-test vs Post test 3.39027 0.25737 0.03696
scorer Post test vs After 15 day 1.24837 0.27602 0.02488
Conventional | Lower Pre-test vs Post test 12.79756 0.08506 0.49374
method scorer Post test vs After 15 day 6.59482 0.30097 0.01333
High Pre-test vs Post test 411111 -0.00297 0.98084
scorer Post test vs After 15 day 4.54053 0.26147 0.03126

Students were categorized into low- and high-performing subgroups based on the median (50™ percentile) of pre-test scores
within each teaching method. The table presents correlation coefficients (r) with corresponding p-values between pre-test
and post test scores and between post-test and 15 day retention scores. Variance values reflect the spread of scores across
time points, while minimum and maximum values indicate score distribution within each subgroup. These analyses were
exploratory in nature and were not intended for inferential comparison.
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Table 4: Distribution of knowledge scores across self-directed learning (SDL) and conventional teaching methods
at pre-test, post-test, and 15-day follow-up

Group Sub group Phase Minimum score | Maximum score | Range
SDL group Low scorers | Pre-test 2 9 7
Post-test 2 15 13
Post 15 days 6 15 9
High scorers | Pre-test 10 15 5
Post-test 12 15 3
Post 15 days 11 15 4
Conventional | Low scorers | Pre-test 3 9 6
method Post-test 5 15 10
Post 15 days 3 15 12
High scorers | Pre-test 9 15 6
Post-test 8 15 7
Post 15 days 5 15 10

The table presents the minimum, maximum, and range of scores obtained by students at different assessment time points
under both SDL and conventional teaching methods. These values illustrate the spread and distribution of scores,
highlighting changes in performance variability following the intervention and during the retention phase.

Overall Interpretation of Findings

Ovwerall, the study demonstrates that both SDL and conventional teaching methods significantly improve immediate
knowledge acquisition among first-year MBBS students, with no significant difference observed between the two
approaches in short term knowledge retention after 15 days. Student perception toward SDL showed a distribution skewed
toward higher score ranges, indicating varying levels of agreement among students regarding its usefulness as a learning
method. The exploratory subgroup analysis further revealed distinct patterns in learning distribution in the SDL group. The
lower performing students in the SDL session showed improvement with reduced variability and increased minimum
scores, while higher performing students maintained stable outcomes. In contrast, the conventional teaching group
exhibited less consistent patterns, with widening score ranges and decline in minimum scores during retention, particularly
among lower performing students. Collectively, while both methods yield comparable mean performance outcomes, SDL
appears to influence the distribution and consistency of learning across different student subgroups.

DISCUSSION

The present study explored how a structured Jigsaw-based collaborative learning approach influences learning behaviour,
knowledge acquisition and short-term retention among first-year MBBS students when compared with conventional
lecture-based teaching. Although both instructional approaches demonstrated significant improvement in post-test
performance, the learning process observed under the two methods appeared qualitatively different in terms of learner
interaction, distribution of participation and subgroup response patterns. The absence of a statistically significant difference
in short-term retention scores suggests that immediate MCQ-based academic outcomes alone may not fully capture the
broader educational dynamics operating within collaborative learning environments. One of the important observations
during the Jigsaw sessions was the shift in the role of the learner from passive recipient to active participant in the learning
process (24). Unlike conventional lecture-based teaching, where information flow predominantly unidirectionally from
faculty to students, the Jigsaw structure redistributed cognitive responsibility among students themselves (25, 26). Each
student was expected not only to understand the assigned subtopic, but also to communicate, reorganize and integrate that
knowledge within mixed peer groups. We observed that students get into the deep discussion among each other with
agreeing and disagreeing of thoughts, leading themselves to find out the correct solutions and problem-solving attitude.
This redistribution of this learning pattern of responsibility appeared to alter the pattern of classroom interaction itself,
introducing elements of accountability, peer dependency and collaborative problem-solving into the learning environment.

From a theoretical perspective, the present findings align more closely with constructivist and self-regulated learning
frameworks than with completely autonomous models of classical self-directed learning. The educational process observed
during the Jigsaw sessions was not entirely independent learning in the strict sense; rather, it represented guided
collaborative learning where students actively engaged with content through peer discussion, explanation, and reciprocal
teaching. Such interactions are central to constructivist learning theory, where knowledge is shaped through participation,
dialogue and contextual engagement rather than passive reception alone (27). Simultaneously, the structured preparation
required before peer discussion introduced important elements of self-regulated learning, including planning, monitoring
of understanding, organization of learning resources and active participation within a defined academic framework.
Previous educational studies have similarly emphasized that self-regulated learning differs from unrestricted self-directed
learning in that the learning environment itself provides structured guidance and scaffolding for learners (28).
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This distinction becomes particularly important in early undergraduate medical education. First-year MBBS students are
in the process of adapting to large academic workloads, independent study expectations, and integration of multiple
foundational subjects simultaneously (29). Although students may demonstrate motivation and willingness to learn, the
ability to effectively regulate learning strategies, manage time, and organize academic resources may still be evolving
during this stage of training (30, 31). Previous studies exploring self-directed learning readiness among undergraduate
medical students have similarly reported that learners often exhibit strong desire for learning and self-control, while
requiring additional support in self-management and structured learning organization (32, 33). Within this context, the
Jigsaw-based collaborative model used in the present study may function less as a purely autonomous SDL strategy and
more as a guided self-regulated learning environment, where peer interaction and structured accountability collectively
support the learning process.

Interestingly, despite these differences in learning structure, the overall mean performance outcomes remained comparable
between the two instructional approaches at the 15-day follow-up assessment. This observation is educationally important
because it highlights that comparable mean scores do not necessarily imply identical learning processes. Conventional
lectures may efficiently deliver organized information within limited academic time, particularly for foundational MBBS
topics. In contrast, collaborative instructional methods such as the Jigsaw approach appear to influence how learners
interact with information, peers, and classroom responsibility, even when short-term assessment scores remain broadly
similar (34). The findings therefore suggest that educational interventions may influence learning behaviour and
participation dynamics beyond what becomes directly visible through mean score comparison alone.

The MCQ framework used in the present study was developed carefully using predefined learning objectives and subject
expert review to ensure content validity and alignment with intended learning outcomes. The intention was not merely to
test factual recall, but to maintain objective and standardized assessment across instructional conditions. At the same time,
short-duration MCQ-based assessments predominantly capture domains related to knowledge acquisition and
comprehension. Certain educational processes that emerge during collaborative learning such as peer explanation,
restructuring of concepts, communication-based reinforcement, and distributed cognition may not always become fully
visible through immediate score comparison alone. This becomes particularly relevant in early medical training, where
learning behaviour itself is still evolving alongside content acquisition. An additional dimension explored in the present
study was the variability in learning responses across students with differing baseline performance levels. Educational
studies frequently rely primarily on mean score comparison, which may overlook how instructional approaches influence
the spread and distribution of learning within heterogeneous learner groups. The exploratory subgroup analysis in the
present study was therefore undertaken to examine whether different instructional structures demonstrated differing
response patterns across the cohort. Rather than attempting to establish subgroup-specific effects, the analysis was intended
to explore whether the learning environment itself influenced how students with varying baseline preparation responded to
the instructional process.

The subgroup categorization using median split analysis was adopted primarily as a descriptive exploratory framework to
examine score distribution patterns among relatively lower- and higher-performing students. Although dichotomization of
continuous variables has recognized statistical limitations, the approach allowed visualization of variance patterns, score
ranges, and correlation behaviour that were not immediately evident from mean score analysis alone. Interestingly, the
Jigsaw-based sessions demonstrated differing subgroup variability patterns when compared with conventional teaching,
suggesting that collaborative instructional structures may influence learning distribution differently across students within
the same cohort. These observations should not be interpreted as evidence of superiority of one instructional approach over
another, but they do indicate that learning behaviour within collaborative educational environments may be more
heterogeneous and dynamic than mean score comparisons alone would suggest.

The subgroup observations also become educationally relevant when viewed in relation to learner readiness and adaptation
to collaborative responsibility. Students entering medical education often demonstrate substantial heterogeneity in prior
academic preparation, confidence, communication style, and self-management behaviour (35). Within conventional
lecture-based settings, such differences may remain partially concealed because classroom participation is relatively
centralized around faculty delivery (36). In collaborative instructional settings, however, these learner differences become
more visible through peer interaction, discussion participation, and responsibility sharing. The differing variance and score
distribution patterns observed in the present study may therefore reflect differences in how individual learners adapted to
collaborative learning expectations rather than simple differences in academic ability alone.

An additional strength of the present study was the attempt to examine learning outcomes beyond immediate post-test gain
alone. Educational interventions are frequently interpreted primarily through statistical significance testing of mean scores,
despite learning itself being a multidimensional process influenced by interaction, engagement, accountability, and learner
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adaptation (37 — 39). By incorporating retention assessment, perception analysis, effect size estimation, and exploratory
variability analysis, the present study attempted to examine the educational process from multiple perspectives rather than
relying exclusively on immediate performance comparison. This approach becomes particularly important in collaborative
learning research, where educational influence may extend beyond short-duration score improvement alone.

The present findings should nevertheless be interpreted within the context of certain methodological limitations. The study
was conducted within a single institution and involved a single cohort of first-year MBBS students, which may limit broader
generalizability. Although the crossover design reduced inter-individual variability by exposing all participants to both
instructional approaches, potential carryover effects between sessions were not formally controlled. Similarly, the follow-
up period was limited to 15 days and therefore reflects short-term retention rather than long-term learning behaviour or
sustained self-regulated learning development. In addition, the exploratory subgroup analyses were descriptive in nature
and were not intended for confirmatory subgroup inference. Overall, the present study demonstrates that both Jigsaw-based
collaborative learning and conventional lecture-based teaching were associated with improvement in immediate knowledge
assessment outcomes among first-year MBBS students. However, the findings also suggest that collaborative instructional
structures may influence learner interaction, participation behaviour, and subgroup learning dynamics differently from
conventional lecture-based instruction. Rather than positioning collaborative learning as a replacement for conventional
teaching, the present observations support its role as a structured complementary educational strategy within competency-
based medical education, particularly during the early phases of undergraduate medical training where guided self-
regulated learning may be more educationally appropriate than completely unrestricted independent learning.

CONCLUSION

Self-directed learning and conventional teaching methods were found to be comparable in improving knowledge
acquisition and short-term retention among first-year MBBS students. Student perception data indicated variability in
agreement toward SDL as a learning approach. Exploratory findings suggest that SDL may influence the distribution and
consistency of learning across student subgroups. These observations support the use of SDL as a complementary strategy
rather than a replacement for traditional teaching. Integrating SDL within the CBME framework may support diverse
learning patterns and complement conventional teaching approaches.
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