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ABSTRACT

Background: Contemporary pedagogical tools in medical education encompass modern, student-centered teaching
strategies that move beyond traditional lectures.

Objective: To explore perceptions and preferences regarding the use of contemporary pedagogical tools among medical
students.

Methods: A descriptive cross-sectional study was conducted at Liaquat National Medical College, Karachi, from Ist July
to 30th September 2024. Using a census approach, 500 MBBS students from all five academic years completed a validated
online questionnaire assessing their preferences for five active learning strategies (Clinical Rotations, Problem-Based
Learning, Practical Sessions, Team-Based Learning, Flipped Classroom) and three didactic learning strategies (PowerPoint
Presentations, Lectures, and Videos). Data were analyzed using SPSS version 24.0 with descriptive and inferential statistics.
Results: Clinical rotations were the most preferred teaching method, showing the highest levels of engagement (83.8%),
comprehension (74.2%), critical thinking (70.6%), conceptual clarity (61.4%), and individual learning fit (67.45%).
Problem-based learning also performed strongly, particularly for critical thinking (71.0%), while videos ranked similarly for
conceptual clarity and learning fit (~60%). The flipped classroom was the least preferred across all domains, with
engagement as low as 23.1%. Clinical rotations significantly outperformed the flipped classroom in all domains (p < 0.001;
rank-biserial r = 0.58—0.63), while problem-based learning and videos also showed significant advantages (p = 0.002—0.004;
r=0.30-0.35).

Conclusion: Medical students demonstrated a clear preference for Clinical rotations, problem-based learning, and videos
over passive lectures or flipped classrooms. To prepare competent, practice-ready physicians, programs should blend
structured teaching with these highly engaging, real-world instructional methods.
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classrooms (FC), interactive lectures, videos,
practicals, PowerPoint presentations, and clinical
rotations.!

Conventional classroom education, often referred to as
didactic learning (DL), typically adopts an instructor-
led approach in which knowledge is transmitted from
educators to students, sometimes at the expense of
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systematic in covering content, it has been criticized
for limiting opportunities for active participation,
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independent thinking, and application of knowledge to
real-world contexts. In contrast, a student-centered
perspective emphasizes active learning, fostering
deeper cognitive engagement, critical thinking, and
analytical skills essential for long-term retention.’

In medical education, particularly during clinical
rotations, judgment, communication, and decision-
making are central to active learning approaches.
Case-based learning and Problem-based learning are
widely adopted pedagogical strategies that prepare
students for patient care by applying knowledge to
validated patient scenarios in small group settings.*
Recent investigations among medical students report
PBL as the second most preferred teaching strategy,
with 26.3% of participants identifying it as their
chosen method of learning.’ Collaborative techniques,
such as think-pair-share (TPS), further encourage peer
interaction and cooperative learning; 90% of first-year
medical students agreed that it improves engagement
and motivation to learn.’ Innovative models such as
the flipped classroom have also demonstrated
effectiveness by shifting passive content acquisition to
pre-class study, thereby reserving classroom time for
higher-order education tasks such as synthesis and
evaluation.®

These instructional modalities reflect the international
trajectory of medical education reform. The World
Federation for Medical Education (WFME) and the
Association for Medical Education in Europe (AMEE)
emphasize the importance of enabling students to
actively shape their own learning, gain early exposure
to clinical practice, and participate in interactive
classroom sessions.’

Learning perception and preferences among
undergraduate medical students vary considerably,
resulting in diverse instructional demands.® A study in
Pakistan reported that 42.3% of medical students
demonstrated high preparedness for self-directed
learning, which was significantly associated with
stronger academic performance and greater
confidence in critical thinking.” Conversely, students
with weaker self-regulation achieved comparatively
poorer outcomes, underscoring the importance of
cultivating self-directed and self-regulated learning in
medical education. These findings highlight that
students do not respond uniformly to identical
teaching practices, and the interaction between
pedagogy and cognitive abilities must be considered
when designing medical curricula. Recognition of

individual learning modalities enables educators to
tailor  instructional approaches to  optimize
comprehension and knowledge acquisition. '

Although active learning approaches have been widely
studied, much of the available evidence originates
from high-income countries with well-resourced
institutions. In South Asia, including Pakistan,
research remains limited and often focused narrowly
on single modalities such as problem-based learning
or flipped classrooms, without evaluating multiple
active instructional strategies in parallel. Prior
investigations have  predominantly addressed
preclinical cohorts, leaving a gap in understanding the
distinct learning needs of clinical students.

This study aimed to explore perceptions and
preferences regarding the use of contemporary
pedagogical tools among medical students

METHODS

A descriptive cross-sectional study was conducted at
the Department of Forensic Medicine, Liaquat
National Medical College, Karachi, Pakistan, from 1%
July to 30" September 2024. A census approach was
adopted. All MBBS students of 1st to Sth years (both
males and females) were invited to participate in the
study, and those who provided informed consent were
included. A total of 500 students (Female 347; Male
153), 100 students from each class, consented and
completed the survey, with a response rate of 97.8%.
Contemporary pedagogical tools are structured
teaching strategies beyond traditional lectures,
designed to actively engage students in the learning
process. The tools assessed include clinical rotations,
problem-based learning, practical sessions, Team-
based learning, flipped classroom, videos, PowerPoint
presentations, and traditional lectures. Students’
perceptions and preferences for these strategies were
measured across 6 domains: Engagement,
Comprehension, Critical thinking, Interaction,
Conceptual clarity, and Individual learning fit. For
data collection, an online questionnaire adapted from
the validated Inventory of Learning Styles (ILS) was
developed using Google Forms11,12. Students were
invited through institutional email and class
WhatsApp groups. The questionnaire included 8
teaching strategies, categorized into 5 active learning
(AL) methods (Clinical Rotations, Problem-Based
Learning, Practical Sessions, Team-Based Learning,
Flipped Classroom) and 3 didactic learning (DL)
methods (PowerPoint Presentations, Lectures, and
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Videos). A five-point Likert scale (1 = very poor, 2 =
poor, 3 = average, 4 = good, 5 = excellent) was used
to rate each method. Higher ratings for these teaching
strategies were interpreted as stronger student
perceptions of usefulness and greater preference for
the respective teaching methods

Ethical Approval

Ethical approval to conduct the study was obtained
from the Institutional FEthical Review Board
(APP#1044-2024-LNH-ERC) of Liaquat National
Hospital and Medical College, Karachi, Pakistan, on
10t June, 2024.

Statistical Analysis

Data entry and analysis were performed using SPSS
version 24. Quantitative variables were reported as
mean + SD, and categorical variables as frequencies
with percentages. Nonparametric methods were used
to present pedagogical preference data (measured on a
five-point Likert scale). Normality was assessed using
the Shapiro-Wilk test for Likert scores. Median and
interquartile range (IQR) were reported for all Likert-
scale items. The Mann-Whitney U test was used to
compare median Likert scores between individual
teaching methods. The flipped classroom was used as
the reference comparator for all pairwise comparisons,
as it was consistently the lowest-ranked method.
Rank-bi serial correlation (r) was calculated as the
effect size measure for each Mann-Whitney
comparison, with thresholds of 0.1 (small), 0.3
(medium), and 0.5 (large) applied as per Cohen's
benchmarks. p-value <0.05 was considered
statistically significant.

RESULTS

A total of 500 medical students (69.4% female and
30.6% male) with a mean age of 21.0 = 0.75 years
participated in the study, creating a female-to-male
ratio of 1:2.25. Equal distribution across all five
academic years (100 students per year) ensured fair
representation from both preclinical and clinical years.

Clinical rotations were the most preferred tool; 83.8%
of students reported high engagement, and 74.2%
reported better comprehension. Videos and problem-
based learning were strongly preferred, while flipped
classrooms were consistently scored lowest for
engagement (23.1%) and comprehension (30.3%)
(Figure 1). The difference in engagement between
clinical rotations and flipped classrooms was highly
significant  (p<0.001). For clinical rotations

specifically, the conceptual clarity median was 4 (3—
5), with 61.4% rating it highly or very highly
preferred, and the individual learning fit median was 4
(3-5), with 67.45% rating it highly or very highly
preferred — the highest among all eight methods. This
suggests students felt clinical rotations aligned best
with how they personally learn, likely because of the
hands-on, real-world, self-directed nature of the
experience (Table 2).

Table 1: Demographic profile of medical students

Variable Category n (%)
Female 347 (69.4)
Gender
Male 153 (30.6)
1% Year 100 (20.0)
2™ Year 100 (20.0)
Year of MBBS Study 3rd Year 100 (20.0)
4th Year 100 (20.0)

5th Year 100 (20.0)

Non-normal distribution was confirmed across all
groups (p < 0.05), so appropriate non-parametric tests
were applied. The overall comparison showed
significant differences across all eight methods for
both conceptual clarity (p < 0.001) and individual
learning fit (p < 0.001). Pairwise comparisons with
correction for multiple testing, using flipped
classroom as reference, confirmed all other methods
scored significantly higher on both domains. (Table 2)

Clinical rotations ranked highest for conceptual clarity
(61.4%) and for individual learning fit (67.45%), with
large effect sizes compared with flipped classroom (r
=0.59 and r=0.63; p< 0.001). PBL and videos followed
(p=0.002—-0.004; r=0.30-0.35), then practical sessions
and TBL (p<0.01; r =0.25-0.28). Even lectures and
PowerPoint scored higher than flipped classroom (p<
0.05; r=0.20), which had the lowest ratings overall
(28.1% and 29.7%) (Table 2).

Table 3 presents the comparison of Active Learning
(AL) and Didactic Learning (DL) preferences.
Students are generally less familiar with AL. Only
7.9% reported being very familiar with AL methods,
compared with 11.6% for DL, and a striking 80.5%
indicated no preference or prior exposure. Among
students who preferred AL, 39.3% noted its strong
memorization, and 39.6% reported that it boosted their
engagement. Additionally, nearly 37.6% credited the
approach with helping them develop strong problem-
solving skills. DL was favored for knowledge
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retention (10.9%), 12.2% for engagement, 10.6% for
problem-solving, and 25.8% of students felt
comfortable asking questions, though 38.9% remained
hesitant. Only 4.0% chose DL as their overall
preference in medical education, 26.4% preferred AL,
and 28% leaned towards a blended learning approach.

Meanwhile, 41.6% were either undecided or not clear.
There is a significant predilection for AL over DL in
knowledge retention (p < 0.004), engagement (p <
0.001), and problem-solving (p < 0.001). Cramer’s V
ranged from 0.26 to 0.41, indicating moderate
associations.
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Figure 1: Preferences of contemporary pedagogical tools in Engagement and Comprehension
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Table 2: Preferences of contemporary pedagogical tools in conceptual clarity and Individual fit

Conceptual Clarity Individual Learning Fit

. Median Highly/Very Highly p-value*  Median Highly/Very Highly p-value*
Learning Model (IQR) Preferred (%) (IQR) Preferred (%)
Clinical Rotations 4 (3-5) 61.4% <0.001 4(3-5) 67.45% <0.001
Problem-Based Learning 4(3-5) 60.1% 0.002 4(3-5) 57.5% 0.003
Videos 4 (3-5) 60.1% 0.004 4 (3-5) 57.8% 0.003
Practical Sessions 4 (3-5) 53.8% 0.008 4(3-4) 59.1% 0.007
Team-Based Learning 4 (3-5) 51.2% 0.009 3(34) 50.5% 0.010
PowerPoint Presentations 4(3-4) 50.9% 0.042 4 (3-5) 47.9% 0.038
Lectures 3(2-4) 45.9% 0.047 3(33-4) 54.5% 0.044
Flipped Classroom 3(2-4) 28.1% — 3(1-4) 29.7% —

Values are presented as the median (IQR) of Likert ratings. Individual Learning Fit reflects how well each method suits a student's personal
learning style. Kruskal-Wallis H test identified significant overall differences across methods for both conceptual clarity (p < 0.001) and
individual learning fit (p < 0.001). *p-values reflect pairwise post-hoc Mann-Whitney U comparisons with Bonferroni correction against

Flipped Classroom taken as a reference.

Table 3: Comparison of Active Learning (AL) and Didactic Learning (DL) among Medical Students

Unsure / No

AL DL Cramer’

Item n (%) n (%) zliize)rence p value sV
Familiarity (Very Familiar) 40 (7.9) 58 (11.6) 402 (80.5) 0.12 -
Knowledge Retention Preference 197 (39.3) 54 (10.9) 249 (49.8) 0.004 0.32
Engagement Preference 198 (39.6) 61 (12.2) 241 (48.2) <0.001 0.41
Problem Solving Preference 188 (37.6) 53 (10.6) 259 (51.8) <0.001 0.38
Comfort in Asking Questions Preference 177 (35.3) 129 (25.8) 194 (38.9) 0.002 0.29
Teamwork & Communication Preference 158 (31.6) 49 (9.9) 293 (58.7) 0.015 0.26
Overall Preference for Medical Education 132 (26.4) 20 (4.0) 348 (69.6) 0.008 0.30

Approach

Chi-square test of independence applied. A p-value <0.05 was taken as statistically significant

DISCUSSION

Students from all five MBBS academic years were
assessed on their preferences for five active learning
strategies  (Clinical Rotations, Problem-Based
Learning, Practical Sessions, Team-Based Learning,
Flipped Classroom) and three didactic learning
strategies (PowerPoint Presentations, Lectures, and
Videos).

The data highlights a strong preference among medical
students for active, case-based learning rather than
standard didactic teaching. Clinical rotations and
problem-based learning emerged as the most effective
formats, earning the highest median scores for
conceptual clarity. Furthermore, over 60% of students
strongly endorsed these interactive approaches,
demonstrating their vital role in effective knowledge
retention in medical education. Medical students’
priority for clinical rotations highlights the enduring
importance of real patient exposure, which connects
theoretical knowledge with practical application.!?
Experiential learning environments further enhance

diagnostic reasoning, communication skills, and the
development of professional identity.!* Comparable
findings have been reported in other Asian countries,
where early clinical exposure has been shown to
improve academic satisfaction and strengthen
confidence in patient care.'> The strong inclination
towards Problem-based learning aligns with
international studies demonstrating that problem
solving fosters self-directed learning, Professional
responsibility, and integrated knowledge acquisition.'6
Literature from South Asia and Africa suggests that
problem-based learning promotes critical thinking and
teamwork, equipping students to manage complex
clinical decisions.!”!8Students’ preference for PBL
reflects readiness to broaden their learning capability
and an avenue for teachers and students to interact and
communicate effectively.

The use of multimedia and video presentations was
highly wvalued, demonstrating that the extended
application of digital media plays a pivotal role in
medical learning. Multimedia instruction incorporates
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diverse approaches and supports individualized
progress.'® Previous studies have shown that students
retain knowledge more effectively when learning from
videos than when reading text-based materials.?® As
the digital lessons are accessible and can be replayed,
they provide particular benefit in contexts such as
Pakistan, where educational resources may be
limited.?! Conversely, flipped classrooms (FC),
although internationally recognized for promoting
higher-order thinking, are most effective when
sessions are carefully preplanned, facilitators are
actively engaged, and reliable technological
infrastructure is available.?> Similar challenges have
been observed in other South Asian countries, where
adoption of FC has been slow due to inconsistent
institutional ~ support and occasional student
noncompliance.?® These findings highlight the need to
adapt instructional strategies to local realities and
student expectations rather than directly replicating
Western models.

In the context of blended learning, traditional lectures
and PowerPoint presentations received limited
enthusiasm, indicating that reliance on a single mode
of teaching does not adequately meet students’
expectations. Although these methods remain useful
for conveying foundational knowledge, they are
insufficient for fostering critical thinking and skill
development.?*

The findings of this study provided a comprehensive
view of how medical students perceive various
teaching strategies. These results are representative of
the entire cohort.

CONCLUSION

Medical students demonstrated favorable perceptions
and preferences toward active learning approaches
compared with traditional teaching methods. Clinical
rotations, problem-based learning, and multimedia
tools were perceived as most effective for enhancing
engagement, comprehension, and critical thinking,
whereas flipped classroom strategies received lower
preference ratings. These findings support the
integration of blended pedagogical approaches that
combine structured instruction with interactive
learning experiences in medical education.

Limitations and future recommendations

The study was conducted at a single institution, which
may limit the generalizability of the findings to other
medical colleges with different resources, teaching

strategies, and curricular structures. Although the
study provides useful quantitative insights into
students’ learning preferences, it does not incorporate
qualitative methods, such as focus group discussions
or in-depth interviews, that could have provided a
richer contextual understanding.

Future research should involve multiple centers,
including both public and private medical institutions,
to better reflect national trends and institutional
disparities.  Additionally, incorporating faculty
perspectives along with student feedback would
provide a more balanced and comprehensive
understanding of teaching and learning practices in
medical education.
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