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ABSTRACT

The integrated curriculum has been introduced in the Dental faculty of the designated institution since 2008.
This study was aimed to evaluate the application of anatomical knowledge of final year undergraduate dental
students of integrated curriculum, and to assess the perception of the both dental students and their lecturer
on clinical application of anatomy. A cross-sectional study was conducted for 4 weeks among 40 final year
undergraduate dental students and 18 lecturers. Students underwent an examination that included 6
Obijective Structured Practical Examination (OSPE) and 20 One Best Answer (OBA) questions to test their
application knowledge in clinical settings. A semi-structured, self-administrated questionnaire was used to
identify their perceptions on the application of anatomical knowledge. The data were analysed by using SPSS
17. The Spearman’s Correlation test reported a significant, strong, positive correlation between the scores of
OSPE and OBA. The Mann-Whitney U-test revealed statistically significant associations regarding the
perception of both dental students and lecturers in terms of Problem based learning (PBL), practical
sessions, Self-directed Learning (SDL), the strong surface anatomy knowledge, the usefulness of cadaver and
the confidence in applying the anatomical knowledge. The present curriculum needs more interactive face to
face sessions, small group discussions in practical sessions and more SDL in order to provide the strong
foundations for undergraduate dental students in clinical anatomy.
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INTRODUCTION

The dentistry program of a designated institution
has adopted an integrated curriculum (system-
based curriculum) since 2008. Students have
learnt the anatomy together with the other medical
sciences (physiology, pathology and etc.) in a
system-based curriculum. It’s a 5-years-program
and there are 2 semesters in a year. Students learn
the anatomy until the semester 4 (second year).
The respiratory system, cardiovascular system are
learnt in the semester 2 followed by the
gastrointestinal system, endocrine system in
semester 3 and the musculoskeletal and the
nervous system in semester 4. It also includes the
problem based learning (PBL). Like no other
disciplines, the learning anatomy constantly gives
rise to great debates and surveys concerning what
exactly should be taught and how™ ™. The fact
that the concrete anatomical knowledge is an
integral part of dental and medical curricula which
hasbeen agreed upon by the students, clinicians
and anatomists. In the University of Southern
California where PBL curriculum is being
practiced, dental students have attained a high
level of achievement in United States National
Dental Boards (Part 1) examinations, significantly
superior to their peers working in a traditional
lecture-based curriculum®. According to Last KS
6] there was no difference in overall knowledge
recall of second year dental students from the
University of Liverpool in basic science between
conventional didactic course and PBL courses. It
is a frequent complaint that the knowledge of
anatomy is easily forgotten. The gradual decline in
anatomical knowledge is a result of reductions in
time, resources and the changes in teaching
methodology ') Thus, this study was conducted
to evaluate the application of the anatomical
knowledge among the final year dental students
and to assess the perceptions of the students as
well as the dental faculty in learning and
application of anatomical knowledge.

MATERIALS AND METHODS

A cross-sectional study was conducted among 40
final year undergraduate dental students and 18
dentistry lecturers. All final year dental students
and faculty members working in the dental
departments of a designated institution were
eligible for inclusion into this study. Individuals
who were not willing to provide the informed
written consent to participate in this study were
excluded. Approval for the present study was
obtained from the research and ethical committee
of the respective institution. In order to maintain
anonymity, a random code number was issued to
each participant of this study while responding to
the questionnaire. Informed written consent was
obtained from every participant prior to the
inception of the study. The study instruments were
Objective  Structured Practical Examination
(OSPE) and One Best Answer (OBA) questions
which were vetted, for standardization and
difficulty level, with the help of experts in the
field of anatomy and clinical dentistry. A semi-
structured self-administrated questionnaire
including open-ended questions was used to
collect the demographic information as well as to
identify their perceptions on the application of
anatomical  knowledge. The questionnaire
consisted of 17 items using a 6 point Likert scale
(0= strongly disagree, 1= disagree, 2= slightly
disagree, 3=slightly agree, 4= agree and 5=
strongly agree). Data were collected from dental
students and their lecturers. Students underwent
an examination that included 6 questions of OSPE
and 20 OBA questions for an hour to test their
application knowledge in clinical settings. The
students were encouraged to complete the test on
voluntary basis during sessions organized for this
specific purpose. The data collected also included
the questionnaires to identify their perceptions.
For clinical lecturers, the open-ended question-
naires were distributed to identify their
perceptions on the anatomical knowledge of the
students. The data collected were tabulated and
analysed by using the Statistical Package for
Social Sciences (SPSS) version 17.0. The results
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were expressed in terms of proportion, median and
interquartile Range (IQR). Mann-Whitney U-test
and Spearman’s Correlation Coefficient were
applied for comparison purposes. In this study, a
p-value <0.05 was considered as statistically
significant.

RESULTS

All students were Chinese and Malaysians.
Among them, 17 students (42.5%) were male and
23 students (57.5%) were female. Most of the
lecturers (78%) were Indian nationality and male
(83%) were more common than female (17%). In
terms of the students’ application of knowledge,
the median scores of the students for OBA and
OSPE were 14 (IQR 13-15) and 22 (IQR 18-26)
respectively (table 1). The students answered 20
OBAs. They chose the one best answer from the
five options for each OBA. The time allowed for
OBAs was 30 minutes and the total marks were
20. OSPE questions were the picture-based
questions. The total marks for 6 OSPE were 60
and the time allowed was 30 minutes. Both OBA
and OSPE questions were designated to apply
their anatomical knowledge. Thirty-six students
(90%) passed in OBA and the only one student
(4%) passed in OSPE of an hour exam testing
their application knowledge in clinical settings.
The Spearman’s Correlation test reported a
significant, strong, positive correlation between
the scores of OSPE and OBA.

Table 2 summarized the perceptions of the
students and the faculty in learning and
application of the anatomical knowledge. The
Mann-Whitney U-test revealed a statistically
significant association regarding the perception of
both dental students and lecturers in terms of the
strong surface anatomy knowledge and the
confidence in  application of anatomical

knowledge. In terms of the strong knowledge for
clinical application in gross anatomy and
radiological anatomy, both the students and the
lecturers chose the score 3 (slightly agree) while
for the neuroanatomy, microscopic anatomy and
developmental anatomy, they rated the score 2
(slightly disagree). Regarding the perception in
the adequacy of the level of knowledge on
clinically relevant anatomy, the median scores of
both the students and the lecturers were the same
(slightly agree). The Mann-Whitney U-test also
revealed a statistically significant association
regarding the perception of the students and the
faculty on the usefulness of cadaver in learning
anatomy. In terms of perception of usefulness of
plastic models, the median score of the students
was higher than that of the lecturers. This
difference of opinions was not found to be
statistically significant. Similarly, there wasno
statistically significance association in the
perception of the plastinated specimens as a
learning resource in studying clinical anatomy.
Though the students perceived that plastic models
were more useful in learning clinical anatomy, the
lecturers perceived that cadavers were the best and
followed by the plastinated specimens and plastic
models. In terms of PBL, practical sessions and
SDL, the Mann-Whitney U-test also revealed a
statistically significant association regarding the
perceptions of the students and the lecturers. The
learning anatomy in the integrated curriculum has
had a positive impact on the students’ application
of knowledge in the clinical practice. Furthermore,
the lecturers suggested that the improvement of
the students’ anatomical knowledge needs more
practical sessions, 3D models and clinical
scenarios in areas where the student performance
is weak.

. Table. 1Scores of the students’ application of anatomical knowledge

Assessment Median
OBA 14
OSPE 22

IQR
13-15
18 - 26
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Table.2 Perceptions of the Students and Faculty in Learning and Application of Anatomical Knowledge

Student’s score Lecturer’s score Mann- P value
Whitney
Median | IQR Median | IQR U-test
1. | believe that my surface anatomy knowledge is | 3 2-3 3 3-4 220 0.011*
strong for clinical application.
2. | feel that my gross anatomy knowledge is strong for | 3 2.25- 3 3-4 276 0.111
clinical application. 3
3. | feel my radiological anatomy knowledge is strong | 3 2-3 3 2-3 337 0.679
for clinical application.
4. | feel my neuroanatomy knowledge is strong for | 2 2-3 2 2-3 332.5 0.595
clinical application.
5. | feel my microscopic anatomy knowledge is strong | 2 2-3 25 2-3 283 0.160
for clinical application.
6. | feel my developmental anatomy knowledge is strong | 2 2-3 2 2-3 277 0.136
for clinical application.
7. | have confidence in applying anatomical knowledge | 3 2-3 3 3-4 217 0.009*
during my clinical practice.
8. | believe that the level of knowledge on clinically | 3 3-4 3 3-4 299.5 0.274
relevant anatomy is adequate to make me safe dental
practitioner.
9. | regularly review my anatomy notes during my | 2 1.25- 25 2-3 312 0.398
dental practice. 3
10. | feel that cadavers are useful in learning clinical | 3 2-4 4 3-4.25 | 233 0.026*
anatomy.
11. | feel that plastic models are useful in learning | 4 34 3 2-4 310 0.365
clinical anatomy.
12. | feel that plastinated specimens are useful in | 3 3-4 35 2.75-4 | 336.5 0.674
learning clinical anatomy.
13. | feel that lectures are useful in learning clinical | 3.5 3-4 3 2-4 316 0.434
anatomy.
14. | feel that problem based learnings (PBLS) are useful | 3 2-3 3 3-5 208 0.007*
in learning clinical anatomy.
15. | feel that practical sessions are useful in learning | 3 3-4 5 4-5 1145 0.0001
clinical anatomy. *
16. | feel self-directed learning (SDL) sessions are | 2 2-3 35 3-4 184 0.002*
useful in learning clinical anatomy.
17. | feel that present curriculum is effective for me to | 3 2- 35 2.75-4 | 248 0.050
gain enough anatomical knowledge. 3.75
[*Here, p-value < 0.05 was considered as statistically significant.]
" Development |
of Learning Revision of
Tools and Course
Resources content
Continuous
improvementin
Teaching /Learning
Anatomy
anqu:lmsaf Students’
the students \ Performance
and their
lecturers

Fig. 1 Approaches for the continuous improvement in Teaching/Learning Anatomy
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DISCUSSIONS

The test for recall of factual knowledge in
anatomy, biochemistry, physiology and oral
biology was conducted among 2", 3 and 4"
year undergraduate dental students in University
of Liverpool. The performance of 4"year dental
students on the knowledge questionnaire in basic
science decreased compare to 2" year dental
students in biochemistry and to a lesser extent in
anatomy'®.. In our study, OBA and OSPE were
conducted among the final year dental students to
test their application of anatomical knowledge that
had been learnt in the second year. The scores of
the test in the present study supported the previous
studies on the knowledge loss of the students in
basic sciences P The performance of our
students was weak in OSPE and the psychomotor
skills of the students weren’t strong enough to
apply the anatomical knowledge in the clinical
practice.

The previous research had shown that the score on
the surface anatomy of the students who were
exposed to the old curriculum was higher than
those who undertook the system based curriculum
at Queen’s University of Belfast, UK (21 In our
study, the students who have been exposed to the
system based curriculum also slightly agreed that
their knowledge on the surface anatomy, gross
anatomy and the radiological anatomy were strong
for clinical application. In terms of the
neuroanatomy knowledge, the present study
agreed with the findings of Mateen FJ ™ who
revealed that the most of graduating medical
students couldn’t pass the multiple choice
questions of a first year exam in the basic neuros-
ciences. Our students also slightly disagreed that
their  knowledge on the neuroanatomy,
microscopic anatomy and the developmental
anatomy were strong for clinical application.

In terms of usefulness of cadaver in learning
clinical anatomy, the perception of the lecturers
supported the previous studies which revealed that
the cadaver dissection is the most powerful
teaching aid and also useful for research in clinical
anatomy. It also improves the communication and

teamwork skills of the students and deepens the
understanding of human anatomy by providing a
three-dimensional structure 181 The percept-
ions of the lecturers from the present study agreed
with the above studies by rating the higher scores
to the usefulness of the cadaver than the plastic
models and plastinated specimens. On the other
hand, Azer SA ™ revealed that the handling of
cadavers has a risk of infection hazards. It was
strengthened by the perception of our students
who scored the usefulness of plastic model higher
than the cadaver and the plastinated specimens.

At University of Southern California, School of
Dentistry, in a pre-clinical and clinical program,
four-year measurement of mock patient examin-
ations and follow-up clinic patient examinations
using a PBL methodology, student performance of
nonsurgical periodontics skills was at an equal
level to or greater than that of a conventional
approach 7. In our study, the perception of the
students and lecturers were positive on the
usefulness of PBL in learning anatomy although
there was a statistically significant association
between the perceptions of the students and the
lecturers. The lecturers need to make every group
members participate in the discussion to
encourage the decision making and critical
thinking skills. In terms of SDL, our students
slightly disagreed with its usefulness in learning
clinical anatomy. It was supported by the baseline
SDL behaviour of the medical students at
University of Uyo which were low to moderate
based on the perceptions of faculty leadership and
the Self-rating scale for SDL M. The faculty
needs to standardise SDL curricula and to
determine the effectiveness of the components on
the educational outcomes.

In terms of the effectiveness of the present
curriculum, the perceptions of both the students
and the lecturers were positive in our study. The
provision of the content that is relevant and
appropriate to the needs of the students, the
adequacy of the learning resources, and the
improvement in methods of teaching are very
important to enhance the students’ learning. The

Htar Htar Aung et al IMSCR Volume 4 Issue 11 November 2016

Page 13831




evaluation of the students’ performance and
assessing the perceptions of both students and the
faculty are necessary in order to take the remedial
measures (e.g., the revision of the course content,
development of the teaching/learning tools and the
resources) for the continuous improvement in
learning anatomy (Fig 1).

CONCLUSION

The learning anatomy in the integrated curriculum
needs more interactive face to face sessions, small
group discussions in practical sessions and more
SDL with the plastic models to provide the strong
foundations for undergraduate dental students in
clinical anatomy. The structured approach to
teaching psychomotor skills is required to enhance
the learner performance.
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