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Effectiveness of problem-based learning strategies compared to conventional

anatomy teaching approaches

Quratulain Javaid, Ambreen Usmani

Abstract

Objective: To determine the effectiveness of problem-based learning compared to conventional teaching
strategies, and to determine the impact of sub-disciplines of Anatomy on learning outcomes of the subject.
Method: The cross-sectional, descriptive study was conducted at Bahria University Health Sciences, Karachi, from
August to October 2022, and comprised 1st and 2nd year medical students and 1st year dental students of either
gender who were being taught by the hybrid method including both conventional and problem-based learning
strategies. Data was collected using a questionnaire circulated through Google Forms. It had close-ended questions
that were scored on a Likert scale. Anatomy sub-disciplines explored were gross, embryology and histology. Data
was analysed using SPSS 23.

Results: Of the 251 subjects, 125(49.8%) were males and 126(50.2%) were females. The overall age ranged aged 18-
23 years. There were 115(45.8%) 1st year medical students, 111(44.2%) 2nd year medical students and 25(10%) 1st
year dental students. Among 1st year medical students 60(52.17%), among 2nd year medical students 64(57.6%)
and among 1st year dental students 14(56%) respondents favoured problem-based learning compared to
conventional methodology. Highly significant results were obtained regarding need of topic revision (p<0.001),
whether knowledge of conventional teaching method is enough for understanding the clinical scenarios (p=0.017,
whether pictures shown during the problem-based learning sessions were enough for understanding anatomy
(p=0.035), relevance of questions in oral structured practical examination (p=0.019) and viva (p=0.002). When the
participants were asked regarding the anatomy sub-discipline that required revision for comprehensive learning,
72(28.3%) mentioned gross anatomy.

Conclusion: Students considered problem-based learning to be more inducive in enhancing learning compared to

conventional teaching.
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Introduction

Problem-based learning (PBL) is a teaching modality that
is used to incorporate both the clinical as well as basic
science subjects. It has been postulated that the
conventional teaching methods (CTM) is better for
teaching anatomy than the PBL method, but it is still a
matter of disagreement. A study in the Netherlands found
that knowledge of anatomy after PBL teaching was not
lower than the CTM approach' Integrated teaching has
become a part of medical curriculum for teaching of
undergraduate medical students. The curriculum is
collaborated both vertically and horizontally to enhance
knowledge dissemination. Students’ learning improved
when integrated teaching methods were adopted, as it
has a vitality both for the present and future medical
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years.2 A study in China mentioned that team-based
learning (TBL) is different from CTM. The research
documented that learning, collaboration, enthusiasm
towards the subject, communication and ability of
learning improved significantly in a TBL compared to CTM
where students learn individually on their own.
Furthermore, capacity of generalisation, mutual
collaboration and expression of knowledge were also
found to increase with TBL.3 In a study comprising first
year Doctor of Physical Therapy (DPT) students reported
better anatomical knowledge after a PBL workshop
compared to a group of controls.#

The topic of effectiveness of PBL over CTM, or vice versa,
remains controversial. A review study showed that PBL
does not have an advantage or a disadvantage compared
to CTM. It has been postulated that some students believe
that PBL increases their knowledge, creativity and
interest, while others reflected that integrated learning
method took longer than the conventional one.> A study
documented that PBL was considered to be a good
medium for learning by majority of students. Another
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study mentioned the importance of PBL use in imparting
anatomical knowledge other than the use of cadavers.”

One study mentioned various deficiencies in anatomy
teaching, curriculum and design. The learning
deficiencies due to CTM can be of major problems in the
clinical years and professional lives of the medical
students.8

The current study was planned to determine the
effectiveness of PBL compared to CTM, and to determine
the impact of sub-disciplines of Anatomy on learning
outcomes of the subject.

Subjects and Methods

The cross-sectional, descriptive study was conducted at
Bahria University Health Sciences, Karachi, from August to
October 2022. After approval from the institutional ethics
review committee, the sample size was calculated using
OpenEpi version 3.6° Purposive sampling method was
used to recruit participants after acquiring informed
consent and voluntary participation in research.
Additional participants were recruited to ensure account
for possible dropouts. Those included were 1st and 2nd
year students of Bachelor of Medicine, Bachelor of
Surgery (MBBS), and 1st year students of Bachelor of
Dental Surgery (BDS) who were being taught by the
hybrid method including both CTM and PBL strategies.
Students being taught by CTM only were excluded.

Data was collected using a questionnaire circulated
through Google Forms. It had close-ended questions that
were scored on a Likert scale ranging from 1 = strongly
disagree to 5 = strongly agree. The domains assessed
were impact of PBL on Anatomy learning, impact of CTM
on Anatomy learning, and how the teaching and learning
of gross, embryology and histology sub-disciplines of
Anatomy impacted undergraduate students.
Confidentiality of data was maintained throughout the
study.

Data was analysed using SPSS 23. Chi-square test was
used to compare the impact of different modes of
teaching on Anatomy learning, and its association with
education background, gender, and the year of study.
Data was expressed as frequencies and percentages. P<
0.05 was considered significant.

Results

Of the 251 subjects, 125(49.8%) were males and
126(50.2%) were females. The overall age ranged aged
18-23 years. There were 115(45.8%) 1st year medical
students, 111(44.2%) 2nd year medical students and
25(10%) 1st year dental students.
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Table-1: Demographic data.

Variables Response
Counts (Percentage)

Year of study

1st year MBBS 115 (45.8%)

2nd year MBBS 111 (44.2%)

1st year BDS 25(10%)

Profession of parents

Both parents are doctors 3(1.2%)

Only one parent is a doctor 17 (6.8%)

Other than medical profession 202 (80.5%)

Educational board

Matric 234(93.2%)

0-level 20 (8%)

Residence

Day-scholar 35(13.9%)

Hostelite 207 (82.5%)

MBBS: Bachelor of Medicine, Bachelor of Surgery, BDS: Bachelor of Dental Surgery.

Among 1st year medical students 60(52.17%), among 2nd
year medical students 64(57.6%) and among 1st year
dental students 14(56%) respondents favoured PBL over
CTM.

When asked whether the teaching strategies had an
effect on individual learning, significant results were
obtained for PBL (p<0.05), while for CTM the results were
non-significant (p>0.05).

Regarding whether the time duration for understanding
difficult concepts was enough, both for conventional and
PBL based teaching, students belonging to 1st and 2nd
year MBBS were mostly on the same page while BDS
students differed (Table 2).

Regarding the requirement of revision post-lecture, the
results were not significant for PBL (p>0.05), but were
highly significant for CTM (p=0.001). When asked whether
pictures shown during PBL sessions were enough for
understanding Anatomy, the responses were not
significant (p>0.05), but were significant (p=0.035) for
CTM.

When students were asked regarding PBL and relevance
of questions in various modes of examinations, including
viva, short answer questions (SAQ) and oral structured
practical examination (OSPE), non-significant results were
noted for all (p>0.05) except OSPE (p=0.048). For CTM,
significant results were noted for OSPE (p=0.019) and viva
(p=0.002) (Table 2). The students differed in their opinions
regarding the relevance of teaching methodologies and
examination questions based on best-choice questions
(BCQs) both for PBL and CTM (Figure 1).

When asked about the Anatomy sub-discipline that has
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Table-2: Impact of PBL and conventional teaching methods on undergraduate students.

Q. Javaid, A. Usmani

PBL Questions Likert's scale Year of study p value
15t year MBBSCounts 2" year MBBS 15t year BDS Counts
(Percentage)  Counts (Percentage) (Percentage)
The time duration is enough for Strongly disagree 7 (6%) 5 (4.5%) 2 (8%) 0.972
understanding the difficult concepts Disagree 8 (6.9%) 12(10.9%) 3(12%)
Neutral 30 (25.9%) 30(27.3%) 6 (24%)
Agree 34(29.3%) 28 (25.5%) 6 (24%)
Strongly agree 37 (31.9%) 35(31.8%) 8 (32%)
The time duration should have been more Strongly disagree 32 (27.6%) 28 (25.5%) 4(16%) 0.831
Disagree 25(21.6%) 27 (24.5%) 6 (24%)
Neutral 25 (21.6%) 26 (23.6%) 7 (28%)
Agree 16 (13.8%) 15 (13.6%) 6 (24%)
Strongly agree 18 (15.5%) 14(12.7%) 2 (8%)
It enhances individual learning Strongly disagree 8 (6.9%) 6 (5.5%) 4(16%) 0.015*
Disagree 8 (6.9%) 21(19.1%) 4(16%)
Neutral 24.(20.7%) 23 (20.9%) 4(16%)
Agree 50 (43.1%) 27 (24.5%) 10 (40%)
Strongly agree 26 (22.4%) 33 (30%) 3(12%)
Intercommunication skills are increased Strongly disagree 3 (2.6%) 6 (5.5%) 1(4%) 0.228
Disagree 6(5.2%) 10 (9.1%) 3(12%)
Neutral 17 (14.7%) 26 (32.6%) 5(20%)
Agree 46 (39.7%) 26 (32.6%) 6 (24%)
Strongly agree 44 (37.9%) 42 (38.2%) 10 (40%)
Teachers are able to facilitate sufficient Strongly disagree 4 (3.4%) 6 (5.5%) 2 (8%) 0.177
knowledge during the time slot Disagree 16 (13.8%) 13 (11.8%) 1 (4%)
Neutral 24.(20.7%) 32(29.1%) 7 (28%)
Agree 45 (38.8%) 27 (24.5%) 5(20%)
Strongly agree 27 (23.3%) 32(29.1%) 10 (40%)
Revision of the topic is required after the Strongly disagree 2(1.7%) 3(2.7%) 0(0%) 0.678
session for better understanding Disagree 10 (8.6%) 10(9.1%) 0(0%)
Neutral 17 (14.7%) 22 (20%) 4(16%)
Agree 33 (28.4%) 32(29.1%) 10 (40%)
Strongly agree 54 (46.6%) 43 (39.1%) 11 (44%)
The knowledge during the session is enough ~ Strongly disagree 4 (3.4%) 7 (6.4%) 3(12%) 0.772
for correlating with the clinical aspects given  Disagree 17 (14.7%) 16 (14.5%) 5(20%)
in the text book Neutral 35 (30.2%) 31(28.2%) 4(16%)
Agree 38 (32.8%) 35(31.8%) 8 (32%)
Strongly agree 22 (19%) 21(19.1%) 5(20%)
Anatomical pictures/radiograph shown during Strongly disagree 10 (8.6%) 11(10%) 2 (8%) 0.906
the session are enough and suitable for Disagree 17 (14.7%) 17 (15.5%) 3(12%)
|eaming Neutral 32 (276%) 35 (318%) 5 (20%)
Agree 36 (31%) 27 (24.5%) 10 (40%)
Strongly agree 21(18.1%) 20 (18.2%) 5(20%)
The questions asked in VIVA are relevant and  Strongly disagree 2(1.7%) 7 (6.4%) 2 (8%) 0.157
easy to understand as per the learning style Disagree 13 (11.2%) 13 (11.8%) 3(12%)
Neutral 29 (25%) 40 (36.4%) 7 (28%)
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Agree 54 (46.6%) 33 (30%) 7 (28%)

Strongly agree 18 (15.5%) 7 (15.5%) 6 (24%)
The questions asked in SAQs are relevantand  Strongly disagree 2(1.7%) 4(3.6%) 1(4%) 0.894
easy to understand as per the learning style  Disagree 11 (9.5%) 12 (10.9%) 3(12%)

Neutral 28 (24.1%) 1(28.2%) 7 (28%)

Agree 56 (48.3%) 41(37.3%) 10 (7%)

Strongly agree 19 (16.4%) 22 (20%) 4(16%)
The questions asked in OSPE are relevant and  Strongly disagree 2(1.7%) 1(0.9%) 2 (8%) 0.048*
easy to understand as per the learning style  Disagree 9 (6.9%) 5(4.5%) 1(4%)

Neutral 23 (19.8%) 36 (32.7%) 10 (40%)

Agree 52 (44.8%) 51 (46.4%) 8 (32%)

Strongly agree 31(26.7%) 17 (15.5%) 4 (16%)
Conventional Teaching Questions Likert's scale Year of study p value

15t year MBBS 2" year MBBS styear BDS

The time duration is enough for understanding Strongly disagree 2 (1.7%) 7(6.4%) 2 (8%) 0.285
the difficult concepts Disagree 11(9.5%) 10 (9.1%) 4 (16%)

Neutral 30 (25.9%) 39(35.5%) 8 (32%)

Agree 49 (42.2%) 37(33.6%) 9 (36%)

Strongly agree 24(20.7%) 17(15.5%) 2(8%)
The time duration should have been more  Strongly disagree 15 (12.9%) 14(12.7%) 2 (8%) 0.404

Disagree 16 (13.8%) 14(12.7%) 6 (24%)

Neutral 30 (25.9%) 42(38.2%) 7 (28%)

Agree 30 (25.9%) 26(23.6%) 7 (28%)

Strongly agree 25(21.6%) 14(12.7%) 3(12%)
It enhances individual learning Strongly disagree 5(4.3%) 5 (4.5%) 2 (8%) 0.696

Disagree 13 (11.2%) 15 (13.6%) 6 (24%)

Neutral 34(29.3%) 38 (34.5%) 6 (24%)

Agree 40 (34.5%) 36 (32.7%) 7 (28%)

Strongly agree 24 (20.7%) 16 (14.5%) 4(16%)
Intercommunication skills are increased Strongly disagree 9(7.8%) 8(7.3%) 2 (8%) 0.926

Disagree 18 (15.5%) 18 (16.4%) 3(12%)

Neutral 37 (31.9%) 43 (39.1%) 9 (36%)

Agree 30 (25.9%) 26 (23.6%) 5(20%)

Strongly agree 22 (19%) 15 (13.6%) 6 (24%)
Teachers are able to impart sufficient Strongly disagree 2(1.7%) 2(1.8%) 2 (8%) 0.456
knowledge during the time slot Disagree 7(6%) 6 (5.5%) 2(8%)

Neutral 31(26.7%) 40 (36.4%) 9 (36%)

Agree 54 (46.6%) 43 (39.1%) 7 (28%)

Strongly agree 22 (19%) 19 (17.3%) 5(20%)
Revision of the topic is required after the Strongly disagree 0 (0%) 4 (3.6%) 1(4%) 0.001**
session for better understanding Disagree 5(4.3%) 9(8.2%) 3(12%)

Neutral 21(18.1%) 41(37.3%) 6 (24%)

Agree 42 (36.2%) 38 (34.5%) 7 (28%)

Strongly agree 48 (41.4%) 18 (16.4%) 8(32%)
The knowledge during the session is enough ~ Strongly disagree 5(4.3%) 2(1.8%) 0(0%) 0.017*

for correlating with the clinical aspects given

in the text book
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Disagree 5(4.3%) 4(3.6%) 4(16%)

Agree 45 (38.8%) 43 (39.1%) 5(20%)

Strongly agree 28 (24.1%) 19 (17.3%) 3(12%)
Anatomical pictures/radiograph shown during Strongly disagree 5(4.3%) 2(1.8%) 0(0%) 0.035*
the session are enough and suitable for Disagree 5(4.3%) 4 (3.6%) 4 (16%)
learning Neutral 33(28.4%) 42 (38.2%) 13 (52%)

Agree 45 (38.8%) 43 (39.1%) 5(20%)

Strongly agree 28 (24.1%) 19(17.3%) 3(12%)
The questions asked in VIVA are relevantand ~ Strongly disagree 4 (3.4%) 1(0.9%) 3(12%) 0.002**
easy to understand as per the teaching style  Disagree 5(4.3%) 10 (9.1%) 3(12%)

Neutral 24(20.7%) 45 (40.9%) 6 (24%)

Agree 56 (48.3%) 35 (31.8%) 9 (36%)

Strongly agree 27 (23.3%) 19 (17.3%) 4(16%)
The questions asked in SAQs are relevantand ~ Strongly disagree 1(0.96%) 1(0.9%) 2 (8%) 0.154
easy to understand as per the teaching style  Disagree 8 (.9%) 8 (7.3%) 3(12%)

Neutral 8 (24.1%) 37 (33.6%) 7 (28%)

Agree 3(45.7%) 44 (40%) 7 (28%)

Strongly agree 26 (22.4%) 20 (18.2%) 6 (24%)
The questions asked in OSPE are relevant and ~ Strongly disagree 2(1.7%) 0 (0%) 2 (8%) 0.019*
easy to understand as per the teaching style  Disagree 4(3.4%) 9(8.2%) 2 (8%)

Neutral 29(25%) 37 (33.6%) 7 (28%)

Agree 48 (41.4%) 49 (44.5%) 9 (36%)

Strongly agree 33 (28.4%) 15 (13.6%) 5(20%)

PBL: Problem-based learning, MBBS: Bachelor of Medicine, Bachelor of Surgery, BDS: Bachelor of Dental Surgery. p value significant <0.05%, highly significant<0.001**
histology 25(10%), while

29(11.6%) students
Relevancy of exam questions mentioned the
combination of gross
anatomy and

embryology, 20(8%) gross
anatomy and histology
and 3(1.2%) histology and
embryology.

1st year MBBS When questioned

B 2nd year MBBS regarding the subject that
required more time for
understanding the
difficult concepts,
73(29.1%) opted for
embryology, followed by
gross anatomy 69(27.5%)
Figure-1: Relevance of exam questions asked in best-choice questions (BCQs) according to teaching methodology. and histology 26(10.4%),
PBL: Problem-based learning while 23(9.2%) mentioned

all  the three sub-
disciplines, 21(8.4%) mentioned gross anatomy and
embryology, 20(8%) gross anatomy and histology, and
11(4.4%) chose histology and embryology.

B 1st year BDS

Conve ntional
Teaching method

METHODS OF TEACHING

created enthusiasm towards learning, participants gave
variable responses (Figure 2). The sub-discipline that was
easier to comprehend was gross anatomy for 78(31.1%)
students overall, followed by embryology 27(10.8%) and
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Sub-disciplines of anatmy and their role in
conventional teaching

Enthusiasm towards Learning (%) I

o 5 10 15

All 3 subjects of anatomy ™ Gross and Histology
B Embryclogy and Histology B Embryclogy

W Gross anatomy

Figure-2: Anatomy sub-disciplines and their role in the development of enthusiasm towards learning by conventional teaching method.

When the participants were asked regarding the subject
that required revision of topic for comprehensive
learning, 72(28.3%) chose gross anatomy, followed by
36(14.3%) embryology and 22(8.8%) histology, while
32(12.4%) opted for gross anatomy and embryology,
11(4.4%) for histology and embryology, and 10(4%) for
gross anatomy and histology.

When the participants were asked regarding which sub-
discipline’s examination questions were according to the
teaching content taught, 60(23.9%) chose gross anatomy,
followed by 32(12.4%) histology and 18(7.2%)
embryology, while 34(13.5%) opted for the combination
of gross anatomy and histology, 21(8.4%) for gross
anatomy and embryology, and 6(2.4%) for histology and
embryology.

Discussion

The current study showed that students considered PBL
more effective in understanding the concepts of anatomy
compared to CTM, which was in line with studies
conducted in a variety of settings globally10-13,

PBL plays significant role in the development of different
sets of essential skills compared to didactic lectures. The
current study suggested that PBL helped in the
development of interpersonal skills, which endorsed
earlier findings.14

In the current study, MBBS students thought that time for
Anatomy course and curriculum was enough, while BDS
students differed. Mutalik et al. mentioned that with the
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passage of time
Anatomy curriculum is
given less time, and,
therefore, proficiency
of the clinicians in the
subject is affected.!>
Similarly, a study on
Polish students
mentioned that
Anatomy curriculum
needed more time
along with the
adoption of better
teaching modalities so
that future clinicians
may retain more
anatomical knowledge
and be more efficient
in their work.16

Histology

The present study
revealed that the
students thought
there was a strong need for revision as the topics covered
in Anatomy classes were extensive. Parallel results were
documented earlier.17.18

The current study revealed that majority of students
appreciated the usage of pictures and radiographs in
both PBL and CTM. Mutalik et al. also documented that
68% of their students were in favour of radiological
anatomy.’> The current study found that the clinical
implications of Anatomy topics can be better understood
by CTM than PBL. Sarkar et al. reported comparable
results.1®

The current study showed that majority of students were
satisfied with the questions asked in various types of
examinations, like SAQs, BCQs and OSPEs, and the way
the topics were taught. While 1st year MBBS students
believed that viva questions were in line with they had
been taught in CTM, majority of 2nd year MBBS and BDS
students differed. Sadeesh et al. mentioned that 61.4%
students were satisfied with gross anatomy viva
questions, while 82% were satisfied with embryology
questions.20 Srivastava et al. mentioned that 44.6% of
students were satisfied with the mode of assessment in
examinations.2! A study revealed that students preferred
OSPE examination more than viva examination, as there is
no examiner stress, no bias, and enough time to think and
come up with the correct answer. 22

The current study revealed that the students considered
embryology a subject that required more time for deeper
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understanding, followed by gross anatomy. Perhaps, they
found the developing anatomy more complicated than
the other sub-disciplines of Anatomy. Analogous results
were reported by an earlier study, according to which,
medical students found more difficulty in studying and
learning gross anatomy, while BDS students found
embryology more difficult.23

In the current study, the students found gross anatomy to
be the easiest subject, followed by embryology and
histology. A study revealed that students faced the most
difficulty in studying embryology, followed by gross
anatomy and histology.24 The current students were of
the opinion that, gross anatomy teaching was mostly
relevant to the questions asked in various modalities of
exams, followed by histology and embryology. Waseem
et al.25 reported contradictory results and documented
that students ranked histology as less relevant compared
to gross anatomy and histology. The students generally
think that histology will not help them in their future
years.23 They are also not generally happy about having to
draw histological diagrams.24In the current study also, the
students found gross anatomy questions asked in exams
to be more in line with what they had been taught,
followed by histology and embryology. Qamar et al.
mentioned similar results regarding gross anatomy.26

The current study highlighted a detailed comparison
between PBL and CTM as perceived by medical and
dental students. The findings, however, have limited
generalisability because they are based on single-centre
data and with a small sample size.

There is no one single best methodology that can be
adopted to teach Anatomy. The curriculum and teaching
modalities have to be trimmed or added according to the
need of the day, and also according to the learning
abilities of the students. The current study portrayed a
snapshot of how the two modalities impact students’
Anatomy learning. The learning and memorisation of
anatomical structural knowledge depend on various
factors in which one of the factors is teaching modality.
Other factors could be prior education of students, and
the availability of manpower, like talented and
experienced teachers. Also, resources play a crucial role.
The new approaches, like PBL, require specialised setups
with extra space for the sessions, added stationery,
trained faculty, etc. Although the current study as well
global research do favour PBL as the better approach to
learning Anatomy, the availability of resources still favour
CTM in resource-constrained settings

Conclusion
The students considered PBL to be more inducive in
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enhancing learning compared to CTM. PBL plays an
imperative role in developing intercommunication skills.
The students CTM appropriate for understanding clinical
implications. They regarded relevance between CTM and
questions asked in OSPE and viva examinations. Gross
anatomy was most reported to be interesting and the
easiest to understand compared to histology and
embryology.
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