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Background & Objective: Over the past few decades, researchers and teachers have focused
more on the role of Problem-Based Learning (PBL) in improving critical thinking and
encouraging collaborative learning in medical education. This study looks at medical students'
views of PBL's impact on critical thinking and collaborative learning based on age, gender and
year of study.

Materials & Methods: A descriptive cross-sectional study was done among 269 MBBS
students (years 1-3) at the University of the West Indies, St. Augustine, using convenience
sampling. Data were collected using a validated questionnaire, created through expert review
and pilot testing, which included demographic items and a 5-point Likert scale measuring views
of PBL's impact on critical thinking and collaborative learning. Data analysis involved
descriptive statistics and inferential tests (t-tests, ANOVA, Post-hoc Tukey) using IBM SPSS.

Results: Participants were mostly second-year students (42.01%), with a majority being female
(70.26%). Most students (84%) agreed that PBL creates curiosity and encourages exploration
of different solutions, while 84.4% agreed on PBL's role in developing interpersonal skills. Age
strongly affected views of critical thinking (p = 0.003), with younger students reporting less
positive views. First-year and second-year students also differed strongly in their views of
critical thinking (p = 0.002). However, gender had no big impact. For collaborative learning,
no big differences were found across age, gender, or year of study.

Conclusion: Students generally expressed positive views of PBL, recognizing its meaningful
contribution to critical thinking and collaborative learning. These findings stress the importance
of adjusting PBL approaches to consider students' age and academic progress, which could
further improve their development of these key skills.

Keywords: problem-based learning; critical thinking; collaborative learning; medical
education

Introduction

Problem Based Learning (PBL) is a student-centered
teaching approach where learning is driven by active
group participation using real-world problems as the
foundation for knowledge gain [1, 2]. It encourages
independent inquiry and collaborative learning, aiming
to develop important skills for healthcare professionals,
such as critical thinking and problem solving, and
teamwork [3—6]. This approach's reliance on small-group

discussion and peer learning makes it particularly
relevant for building these skills [7]. A large body of
international research shows that PBL benefits medical
students by improving thinking and interpersonal skills
that are important for healthcare professionals [8§—10].
Systematic reviews and meta-analyses further highlight
PBL's role in strengthening critical thinking and
problem-solving abilities [11-13], though findings
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remain mixed, with some studies reporting limited
effects. Research also shows that PBL encourages
collaborative skills such as communication and
teamwork, though students' experiences may vary across
contexts [4, 14—-17].

Within the Caribbean context, the University of the West
Indies (UWI), St. Augustine uses a hybrid PBL-lecture
model in its MBBS programme. While a prior local study
showed positive student attitudes towards PBL [15],
there is limited evidence on how students view its
specific contribution to the development of critical
thinking and collaborative learning. It also remains
unclear whether these views differ based on key student
characteristics such as gender, age, and year of study.
This gap leaves uncertainty about how well PBL
supports skill development within this Caribbean
context.

To address this gap, the present study aims to look at
medical students' views of PBL's impact on critical
thinking and collaborative learning, and to find out
whether these views vary across gender, age, and year of
study. Specifically, it seeks to answer the research
question: What are medical students' views of the impact
of PBL on critical thinking and collaborative learning,
and do these views differ by gender, age, or year of
study?

Based on the existing literature, we think that: (1)
medical students will report positive views of PBL's
impact on their critical thinking and collaborative
learning. (2) views of PBL's impact will differ across
demographic and academic subgroups, including gender,
age, and year of study.

By providing context-specific insights, this study seeks
to inform targeted improvements of the PBL curriculum
at UWI and contribute to the broader understanding of
PBL's role in developing future physicians.

Materials & Methods

Design and setting(s)

The study, done during the 2023-2024 academic year at
the School of Medicine, The University of the West
Indies, St. Augustine, used a descriptive cross-sectional
design to look at the impact of PBL on critical thinking
and collaborative learning skills among undergraduate
medical students.

Eligible participants were MBBS students aged 18 years
and older, registered in Year 1, Year 2, or Year 3 of the
programme, and exposed to PBL sessions within the
curriculum. Students were left out if they were younger
than 18 years, enrolled in programmes such as dentistry,

nursing, pharmacy, or veterinary medicine. Year 4 and
Year 5 MBBS students were also left out due to their
clinical commitments, which limited their availability for
participation.

Participants and sampling

The study population included 762 MBBS students in
Years 1 to 3 at the UWI, aged 18 and older. The sample
size was found using Slovin's formula, a method suitable
for populations under 1,000 [14].

Slovin's formula is expressed as: n =N + (1 + N x ¢?) =
762 + (1+ 762 x 0.052) = 262.3, where N = population
of the study, n = sample size, ¢ = marginal error (5%).
Given a population size of 762 students and a 5% margin
of error, the calculated minimum sample size needed for
an accurate population estimate was 262 participants.

Tools/Instruments

The study used a self-administered questionnaire, which
was created based on insights from previous research. To
set up content validity, the draft questionnaire was
reviewed by six PBL tutors, each with over five years of
experience.

Their comments were used to improve wordings and
remove redundancy. Then, a formal content validation
process was done by a panel of six experts. The Scale-
Content Validity Index (S-CVI/Ave) was 0.84 for the
Critical thinking Sub-scale and 0.93 for the Collaborative
Learning sub-scale, showing good to excellent content
validity.

Based on experts' feedback, one item was removed from
both the sub-scales due to a universally low CVR and I-
CVL

Face validity of the questionnaire was set up through a
pilot study involving 20 medical students to find out the
clarity and readability of each item.

Minor adjustments were made based on their feedback,
confirming the instrument's suitability for the main
study.

The final questionnaire has two sections. The first
section captured demographic variables, including the
participants' gender, age, and year of study. The second
section included 32 items measured on a 5-point Likert
scale ranging from "strongly agree" to '"strongly
disagree." Of these, 15 items assessed perception of
critical thinking development, while 17 items checked
collaborative learning.

Cronbach's Alpha values showed satisfactory reliability
for the critical thinking (o0 = 0.86) and collaborative
learning (a = 0.82) sub-scales.
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Data collection methods

The survey was shared via a Google Form link sent
through WhatsApp and other social media platforms
over a four-week period (January 24 to February 25,
2024).

Convenience sampling was used, and participants were
told about the study's purpose prior to voluntary
participation. Informed consent was gotten by making
sure that participants clearly understood the study's
purpose, procedures, and implications before and after
their participation.

No incentives were offered, and all answers were
anonymized, meaning that no identifying information
was collected, to keep confidentiality and to reduce
social desirability bias. A total of 269 students agreed
and completed the survey, giving a response rate of
35.3%.

Data analysis

Data were analyzed using SPSS version 28. Descriptive
statistics, including frequencies, percentages, means, and
standard deviations, were wused to summarize
participants' characteristics and key variables. To address
potential bias and keep methodological transparency,
missing data were handled prior to the main inferential
analyses.

Any case with missing values for the critical thinking or
collaborative learning variables was left out from the
respective analysis using a listwise deletion method. To
check medical students' views of the impact of PBL on
critical thinking and collaborative learning, inferential
analyses were done using Student's t-test and one-way
ANOVA.

When ANOVA results were big, post hoc tests were done
to find specific group differences. Descriptive findings
were visually represented through graphs and bar charts.
Statistical significance was set at a threshold of p < 0.05
for all inferential tests.

Results

A total of 269 answers were collected. Table 1 presents
the frequency and percentage distribution of participants'
demographic characteristics.

Most participants were female (n = 189, 70.26%), while
males made up a smaller proportion (n = 80, 29.74%).
Most participants were in the 20-22 age group (n = 190,
70.63%).

The largest group of participants was in their second year
of study (n = 113, 42.01%), whereas the smallest group
was in their third year (n = 63, 23.42%)).

Table 1. Demographic characteristics of participants

Variables Category Fre((l::)e ney Percentage (%)
Gender Male 80 29.74
Female 189 70.26
0<20 12 4.46
Age 20-22 190 70.63
23 and 67 2491

above

Year 1 93 34.57
Year of study Year 2 113 42.01
Year 3 63 23.42

Note: Total participants = 269.
Abbreviations: n, number of participants.

Table 2 presents medical students' perspectives on the
impact of PBL on critical thinking and collaborative
learning. The findings reveal that a large majority (84%)
believe PBL problems create curiosity and encourage the
exploration of different solutions, with a mean score of
3.95 (SD = 0.99). Also, 84.7% of students believed that
PBL encouraged them to think outside of the box (M =
3.93, SD = 1.03), and 64% agreed that it improved their
decision-making skills (M = 3.63, SD = 1.10). An
overwhelming 85.5% of participants strongly agreed that
PBL improves their ability to consider multiple
perspectives and approaches to problem-solving, giving
a mean score of 4.07 (SD = 0.92). Collaborative learning
within PBL was also highly valued, with 84.4%
acknowledging its role in encouraging interpersonal
skills and 67.7% highlighting increased comfort with
teamwork, reflected in mean scores of 3.98 (SD = 0.99)
and 3.67 (SD = 1.14), respectively.

The highest-rated aspect of PBL was the effectiveness of
tutors in prompting and encouraging meaningful
discussions, as noted by 88.1% of respondents, with a
mean score of 4.20 (SD = 0.93).

On the other hand, challenges related to group dynamics
were rated lowest, with 57.2% showing hesitation to
participate in PBL sessions (M = 2.65, SD = 1.33) and
76.5% identifying domination by certain group members
as a concern (M = 2.07, SD = 1.11). Overall, the results
highlight that students view PBL as highly beneficial for
improving critical thinking and collaborative learning,
with some variations affected by gender, age, and year of
study.

Table 3 presents a comparative analysis of the effect of
PBL on critical thinking among medical students based
on gender, age, and year of study. As shown in Figure 1,
female students showed slightly higher mean scores
(55.04 + 8.04 vs 54.29 + 8.04), though this difference
was not statistically big (p = 0.490).

J Med Edu Dev

2026;19(1)



PBL IMPACT ON CRITICAL THINKING SKILLS 86

Table 2. Medical students' perceptions of the impact of PBL on critical thinking and collaborative learning

Strongly . . Strongly
Dimension Items Disagree D;lszz(%r)ee Un;e;'ot/a)mty ﬁg(z‘/e;: agree II/ISE;;;‘
n (%) ° ° ° n (%)
1. PBL problems stimulate my curiosity to explore
different solutions. 11 4.1) 20 (7.4) 12 (4.5) 154 (57.2) 72 (26.8) 3.95(0.99)
2. PBL sessions have made me more confident
in my ability to create new knowledge. 13 (4.8) 22 (8.2) 43 (16) 134 (49.8) 57 (21.2) 3.74 (1.04)
3. PBL encourages me to think outside the box. 14 (5.2) 16 (5.9) 22 (8.5) 141 (52.4) 76 (28.3) 3.93 (1.03)
4. PBL has improved my decision-making skills. 12 (4.5) 36 (13.4) 49 (18.2) 114 (42.4) 58 (21.6) 3.63 (1.10)
5.1 am more attentive and think more deeply
about topics because of the active discussions in 12 4.5) 24 (8.9) 24 (8.9) 124 (46.1) 85 (31.6) 3.91 (1.08)
class.
6. PBL encourages me to consider different
viewpoints and approaches to solving problems 7(26) 15(5.6) 17(63) 144 33.5) 86.(32.0) 4.070.92)
7. PBL sessions have helped in my ability to
Critical quickly analyze situations in demanding 14 (5.2) 21(7.8) 50 (18.6) 124 (46.1) 60 (22.3) 3.72 (1.06)
Thinking environments.
8. PBL allows me to express my ideas
independently. 16 (5.9) 32(11.9) 30(11.2) 144 53.5) 47 (17.5) 3.65 (1.09)

9. PBL encourages me to consider multiple
perspectives when analyzing problems.

10. PBL helps improve my analysis, synthesis and
observational skills

11. It is easy for me to identify issues in the
problem.

1141 5(1.9) 22(8.2) 159 (58.9)  72(26.8)  4.03 (0.89)
5(1.9) 9(3.3) 29(10.8)  164(61.0)  62(23.0)  4.00 (0.80)

9(3.3) 25(9.3) 32(119)  143(532)  60(223)  3.82(0.99)

12. T think critically while formulating

hypotheses 5(1.9) 12 4.5) 34(126)  152(565)  66(244)  3.97(0.85)

13.Tutors prompting and stimulating questions
help group members to generate meaningful ideas.
14. Tuse my prior knowledge to generate issues,
hypotheses and objectives.

15. Collaboration in PBL leads to more ideas
being generated, which increases my productivity.
16. There is conflict among members when
collaborating in PBL groups.

17. Working together in a group allows me to
develop interpersonal skills

18. PBL sessions have increased my comfort level
with group work.

19. T like to share my research objective with team
members so we can learn from each other.

20. Gathering everyone’s researched information
on a google document helps us understand the 8 (3.0) 7 (2.6) 18 (6.7) 135 (50.2) 101 (37.5)
problem as a whole.

21. Participating in a team helps to improve my
level of confidence.

9(3.3) 9(3.3) 14(5.2) 124 (46.1) 113 (42.0)  4.20 (0.93)
4(15) 8(3.0) 15(56)  161(59.9) 81 (30.1)  4.14(0.77)
16(59)  13(438) 22 (8.2) 65 (24.2) 69(257)  3.90(1.03)
21(78)  65(242)  41(152)  90(33.5) 52(193)  2.68(1.25)
15 (5.6) 8(3.0) 197.1)  152(565)  7527.9)  3.98(0.99)
19(7.1)  2609.7)  42(156)  119(442)  63(234)  3.67(L.14)
8(3.0) 13(48)  34(126)  147(546)  67(249)  3.94(0.91)

4.17
(0.89)

1@ 17(63) 34(12.6)  135(502)  72(26.8)  3.89(1.00)

22. My group members always communicate well
duringydgiscugsions of PBL pr}(;blems. 13 (4.8) 39 (14.5) 43 (16.0) 127 (47.2) 47 (17.5) 3.58 (1.08)
Collal?orative 23. 1 find it easy to solve complex problems when
Learning working in a group.
24. Thighly engage myself in all PBL group
activities.

14 (5.2) 17 (6.3) 40 (14,9) 140 (52.0) 58(21.6)  3.78 (1.02)

5(1.9) 22 (8.2) 37(13.8) 135 (50.2) 70 (26.0)  3.90 (0.94)

25. We help each other with integrating ideas
during PBL sessions. 5(1.9) 15 (5.6) 21(7.8) 165 (61.3) 63 (23.4) 3.99 (0.84)
26. I am hesitant to participate in PBL group
sessions because I do not feel as smart as other 33(12.3) 53 (19.7) 29 (10.8) 96 (35.7) 58 (21.6) 2.65 (1.33)

students.

27. Participating in PBL is difficult due to some

members dominating the conversation. 11 (4.1)  29(10.8) 23 (8.6) 112 (41.6) 94 (349)  2.07(1.11)

28. Collaborating in groups have improved my

sooporative skille 7(2.6) 14 (5.2) 28(104)  160(59.5)  60(22.3)  3.94(0.88)

29. 1 listen attentively and respectfully to my
classmates’ ideas during brainstorming sessions. 5019 3.1 114.1) 141 (52.4) 109 (40.5) 4.29 (0.76)
30. My motivation to learn remains consistent

while working in a team. 1037  24(89) 44(164)  134(49.8)  57(212)  3.76(1.00)

Note: Percentages represent the proportion of participants selecting each response option. Higher mean scores indicate more favorable perceptions. Full item wordings are
provided in the questionnaire.
Abbreviations: PBL, problem-based learning; SD, standard deviation; %, percentage.
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The analysis of Table 3 highlights big differences in accounting for only 0.2% of the variance, which suggests
medical students' perspectives on the effect of PBL on limited practical importance. As shown in Figure 2,
critical thinking based on age and year of study. For age, students aged 20-22 achieved the highest mean scores.
a one-way ANOVA showed a statistically big difference Post hoc analyses using the Tukey HSD test confirmed a
among three age groups, F(, 266y = 6.118, p = 0.003. The big difference specifically between students under 20
effect size was similarly negligible (n*> = 0.002), and those aged 20-22 (p = 0.002).

Table 3. Comparative analysis of medical students' perceptions of the impact of PBL on critical thinking by gender,
age, and year of study

Variable Category Mean = SD Test Statistic (t/F) p-value
Male (n = 80) 54.29 + 8.04 _
Gender Female (n = 189) 55.04 + 8.04 1=0.692 0.490
0<20 (n=12) 52.37+8.59
Age 2022 (n=190) 56.36 + 8.14 F=6.118 0.003*
0>23 (n=67) 54.31 +6.41
Year 1 (n=93) 52.89+£8.27
Year of Study Year2 (n=113) 56.74 £ 8.14 F=6.52 0.002*
Year 3 (n= 63) 53.94 + 6.66

Note: Between-group comparisons were conducted using independent samples t-test (for gender) and one-way ANOVA (for age and year of study). *p < 0.05.
Abbreviations: SD, standard deviation; n, number of participants; t, t-test statistic; F, ANOVA F-statistic; PBL, problem-based learning; p-value, probability value.

59
58.06
58
57
wy
o
o 56
o
o 55.04
5 55 54.65
= 54.29
54
53
52
Critical Thinking Collaborative Leaning

H Male B Female

Figure 1. Comparative mean scores of medical students' perceptions of the impact of PBL on critical thinking by year of
study. Error bars represent standard deviation. A significant difference was found between Year 1 and Year 2 students (p =
0.002).

80 59.37
57.73
58
56.36 56.54
w 56
2
F= 54.31
=]
Wy 54
= 52.37
3]
= 52
50
48
Critical Thinking Collaborative Leaning

M Less than 20 W 20-22 M Morethan 23

Figure 2. Comparative mean scores of medical students' perceptions of the impact of PBL on critical thinking by age group. Error
bars represent standard deviation. A significant difference was found between students under 20 and those aged 21-22 (p = 0.002).
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Similarly, a one-way ANOVA showed that the effect of
PBL on critical thinking varied strongly by year of study,
F, 266y = 6.52, p = 0.002. However, the effect size was
very negligible (n? = 0.002), showing that academic year
explains only 0.2% of the variance, and its practical
significance is minimal. Post hoc analysis using Tukey
HSD test identified a specific notable difference between
first year and second year medical students (p = 0.002).
As shown in Figure 3, second year students achieved the
highest mean scores.

60
59
58
57
56
55
54
53
52
51
50
49

56.74

53.94

Critical Thinking

52.89

Mean Scores

The analysis showed no big differences in collaborative
learning based on gender, although Figure 1 shows that
female students reported slightly higher mean scores.
Similarly, no big differences were seen across age
groups, though Figure 2 shows that students aged 2022
had the highest mean collaborative learning scores.
Across years of study, no big differences appeared,
though Figure 3 highlights that second-year students had
the highest mean critical thinking scores, while first-year
students reported the lowest.

59.19
57.13

| I

Collaborative Leaning

M lstYear H 2ndYear ™ 3rdYear

Figure 3. Comparative mean scores of medical students' perceptions of the impact of PBL on collaborative learning by year of
study. Error bars represent standard deviation. No significant differences were found across years (p = 0.235).

Discussion

The present study looked at medical students' views of
the impact of PBL on critical thinking and collaborative
learning and investigated whether these views differed
across demographic subgroups. Overall, the findings
support the primary hypothesis, with a large proportion
of participants reporting positive views of PBL's thinking
and interpersonal benefits. Notably, 61% of students
showed that PBL improved their critical thinking,
specifically in analyzing problems and combining
information. These findings align with previous research
showing that PBL encourages deeper learning, flexible
problem-solving, and big improvements in critical
thinking in higher education [15, 18-20].

The data also reveal that collaborative learning is a
cornerstone of the PBL experience, with over half of
students agreeing it encourages different idea creation
and improves interpersonal skills. These findings match
previous research stressing PBL's role in strengthening

teamwork and communication [6, 21, 22]. Together,
these results suggest that PBL supports both academic
skill development and professional skills important for
healthcare practice.

Despite these benefits, some students reported
challenges related to group dynamics, including
participation hesitancy and dominant group members
overshadowing quieter peers. Such issues are well
documented in PBL literature and highlight the need for
structured support strategies—such as guided turn
taking, and rotating roles—to make sure everyone
participates fairly.

In checking subgroup differences, the findings partly
supported the second hypothesis. Gender was not
strongly linked with views of critical thinking or
collaborative learning, which matches Al-Drees et al. for
collaborative learning but contrasts with their findings
for critical thinking [23]. This difference suggests that

J Med Edu Dev
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gender-related differences in PBL experiences may be
context-specific, shaped by cultural, teaching, or
institutional factors.

Age differences were seen for critical thinking but not for
collaborative learning. First-year students, still adjusting
to PBL's self-directed approach, may view it as less
supportive of critical thinking. While the consistency
across year levels for collaborative learning aligns with
Ibrahim et al., variations in critical thinking across
academic years show that increased PBL exposure and
progressively complex cases may shape students' views
of its thinking benefits [16].

The study's implications are both theoretical and
practical.

Theoretically, the findings contribute to the growing
evidence base supporting PBL's role in encouraging
critical thinking and higher-order learning processes,
consistent  with learning  theory.
Practically, the results suggest that medical teachers
should continue combining PBL in preclinical years but
with improved attention to group support strategies to
make sure everyone participates and learns fairly.
Institutions may also consider faculty development
programmes focused on managing group dynamics,
supporting critical thinking development, and supporting
students who are less participatory or new to PBL

constructivist

environments.

These results should be explained in light of the study's
limitations.

The cross-sectional design and reliance on self-reported
views prevent causal interpretations. The wuse of
convenience sampling and online survey distribution
may also introduce selection bias, while the single
institution setting limits generalizability of the findings.
However, these limitations do not weaken the central
finding that students generally view PBL as beneficial
for both critical thinking and collaborative learning;
rather they provide context for the findings and stress the
need for cautious inference.

Conclusion

Overall, the survey results show that medical students
hold positive views of PBL, recognizing its meaningful
contribution to the development of critical thinking and
collaborative learning skills.

The study also suggests that students' views of PBL's
impact on critical thinking vary by age and academic
year, while gender does not appear to affect either
outcome. These findings stress the importance of

adjusting PBL approaches to consider students' age and
academic progress, which could further improve their
development of these key skills.

These results, while limited by the study's cross-sectional
design and single-institution setting, offer meaningful
practical guidance for medical teachers. Supporting
students in their early years as they transition to self-
directed learning may improve their ability to fully
benefit from PBL. Also, actively managing group
dynamics through skilled support is crucial to making
sure that collaborative learning environments remain fair
and productive. Despite the study's limitations, the
overall trends provide valuable insights for curriculum
planning and highlight the need for future research
looking at the long-term effects of PBL on student
performance.
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