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ABSTRACT 
 

Background: Gross anatomy teaching to undergraduate students is of profound importance as it lays 
the foundation for subsequent understanding of clinical subjects. With the paradigm shift of medical 
education from teacher centered to student centered teaching and learning methods, more interactive 
and integrated modes of teaching are being incorporated in the medical school curricula. Case based 
learning (CBL) is one of these relatively new methods being introduced in a local private medical 
college setup.  
Aim: To evaluate the effectiveness of the use of this method from the point of view of the learner by 
getting their feedback as students feedback is an essential tool in the process of evaluation of teaching 
and learning in any institution.  
Method: This was conducted as an observational cross sectional study. One hundred and fifty medical 
students from the first year MBBS class were included in this study. A questionnaire was circulated 
amongst them during college hours after the completion of study course of gross anatomy of thorax 
where six CBL sessions were conducted, with the frequency of one per week. The questions in the 
questionnaire were based on the content, conduct, relevance, motivational impact, improving 
communication skills, student interactions during case discussions and facilitators role in the 
conduction of the CBL sessions.  
Results:Out of 150 students, 115 returned back the questionnaires.Majority(90%) of the students were 
of the opinion that the CBL were useful for learning gross anatomy concepts. They found the cases to 
be interesting, relevant and applicable to clinical practice in future.The conduct of the session was 
considered to enhance motivation, communication skills, mutual interaction and cooperation amongst 
them. It was noted that, though majority of the students enjoyed anatomy learning through CBL 
sessions. 
Conclusion: CBL is an effective tool and can play an important role in delivery of an effective, 
integrated gross anatomy course. Student‘s learning process can be improved if better teaching 
methods are adopted. CBL can be incorporated in the current curriculum as an adjunct to traditional 
teaching of gross anatomy to undergraduates. 
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INTRODUCTION 
 

Anatomy has ever been the key subject in medical 
sciences.It is a fact that detailed knowledge of 
anatomy plays pivotal role in the understanding and 
comprehension of any other field of medicine. It is of 
profound importance in the appropriate execution of 
training of medical professionals to ensure safe 
delivery of health care to the communities

1
.Various 

Teaching methods of anatomy have evolved over 
past few decades like other fields of education.The 
traditional and the most commonly used method for 
teaching anatomy has been the chalk and board 
method. During this mode of teaching the important 
keywords and anatomical terms are highlighted by 
writing them down on the blackboard and relevant 
sketches and diagrams are also drawn using chalk 
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on the blackboard. This blackboard is now replaced 
by a white board and chalk by different color 
markers

2
.One long practiced traditional method is 

didactic lecture. Lecture is defined as an oral 
discourse on a given subject before an audience for 
purpose of instruction and learning.In recent past, 
power point presentation is also included in the 
traditional method. These power point presentations 
are more attractive to the listeners than the chalk and 
board method and make them more involved in the 
teaching session. The colorful diagrams and 
animation videos in the power point presentation 
make more strong impact on the listener‘s mind

3
.It is 

opinionated by the traditional teachers that no matter 
which type of teaching aids are used, the impact of 
the lecture mainly depends on the person behind the 
rostrum. Lecture delivery in anatomy should be 
carefully aided by power point presentations to meet 
the expectations of the students and to overcome the 
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limitations of chalk and board method. Proper 
utilization of newer technologies along with the 
traditional teaching methods definitely leads to better 
understanding of gross anatomy and better 
performance by students. Hence the advanced 
teaching methodologies help in learning anatomy in a 
better and an easier way

4,5
. 

Dissection has been the basis of traditional 
anatomy learning. It has been synonymous with 
traditional courses, and it appears to be ideally suited 
to self-directed learning: students exploring a subject 
for themselves at their own pace, in a practical way 
and according to their own personal 
interests

6
.Dissectionis a method which provides 

clearer concept of the anatomy of the organs to the 
students and this helps them later in doing 
surgeries

7
. Much to the disappointment of its 

patrons,dissection as a learning tool has been almost 
excluded from modern medical curricula, owing to 
many shortcomings of its own

8,9
. Time spent over 

dissection in the traditional anatomy curriculum have 
been insidiously replaced by other alternatives like 
plastic models, prosections, palatinate specimens, 
computer assisted learning and many other 
demonstration tools

10,11,12
. 

These newer teaching methods have evolved 
largely based on an institution's internal policies, 
available resources and individual perceptions of the 
educationists. So no single and uniform curricula can 
be validated for all institutions

13
. However, the one 

thing universal to all the new course modules is the 
loss of "active dissection time" from the gross 
anatomy course.Traditionalists strongly support 
detailed anatomy courses which may have been 
detrimental to the evolution of anatomy as a subject. 
Reformers on the other hand regard these traditional 
teaching methods to be ‗old-fashioned‘ and not 
compatible with modern learning practices, perhaps 
ignoring many benefits of the traditional teaching 
approaches

14
. 

Students believe traditional anatomy courses 
are based on learning anatomy through memorization 
and repetition, ignoring conceptual and deeper 
understanding of the subject. Educators can change 
the teaching environment,so that students take 
anatomy as more than just names and terminology 
but as a set of related structures and concepts that 
help make the human body what it is

15
. 

Paradigm shift in teaching dynamics from 
teacher-centered to student centered has changed 
the face of medical education in last couple of 
decades. Medical education has moved the curricula 
in a way to make the student to be self-learner and 
be able to solve medical problems in collaboration 
with their fellows. For attaining these objectives, 
many learning and teaching tools are introduced like 

Team based learning (TBL), Problem based learning 
(PBL), and Case based learning (CBL).Each of these 
has its own benefits and shortcomings.  Experience 
with team-based learning in a traditional basic 
medical science course has been found positive in 
some institutions.Students were more involved with 
their faculty and peers in this learning method. 
Students found working with other students was 
moreeffective to learn concepts and practical clinical 
skills. It is believed that the team-based learning did 
help the few academically weaker students to 
succeed

16
. 

The study conducted to ascertain whether the 
problem-based learning (PBL) as an educational 
strategy can be of great help in improving the quality 
of gross anatomy and the attitude of students 
towards the learning method  found out the 
satisfaction of students with this learning method and 
the students‘ interest and ability improvement after 
this teaching method. The study clearly pointed out 
that the PBL benefits a lot for the students in the 
study of gross anatomy despite of the existing 
problems. PBL can be combined with the 
characteristics of traditional anatomy teaching

17
. 

Case-based learning (CBL) is a longstanding 
and common educational approach, which in medical 
(and health professional) education helps link theory 
with practice. Cases are clinically focused and help 
students remember that they are in the process of 
becoming medical practitioners. There are different 
ways to develop and deliver cases including paper 
based and online. Students most commonly work 
through cases in groups, learning through an inquiry-
guided methodology that should be student led and 
student centered. There are ways of making cases 
useful and educational. CBL complements other 
ways of learning and teaching anatomy

18
. 

Case based learning is also termed inquiry 
based learning as a clinical case presentation is 
followed by clearly defined learning outcomes that 
are met through purposefully defined questions. The 
students are divided into small groups and the case 
is introduced to them with defined sources of study or 
search to answer the questions leading to meeting 
the learning outcomes of the subject of CBL. 
 

METHOD 
 

It was a cross sectional observational study. CBL 
sessions were conducted through the course work of 
cardiorespiratory module of the first year MBBS 
class. One CBL session was held each week during 
six weeks module. CBL sessions were conducted as 
a small group session, each group comprising six 
students. Clinical cases were carefully created to 
conform to the learning outcomes that were designed 
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to be addressed for that session. Each clinical 
scenario was followed by few questions to meet the 
learning outcomes of the CBL session. The group 
was given the CBL on first day of the week and then 
the discussion was held on the last day of week. 
Learning resources were defined. Students were 
allowed to choose a leader out of the group for each 
session which gave each member to be the leader 
once. Group leader organized the group dynamic to 
prepare for discussion session. Each member of the 
group participated in the discussion session, which 
was supported by a powerpoint presentation about 
the clinical case, explaining the terminology used, 
and relating it with the basic anatomical knowledge. 
While the students were presenting, discussing and 
questioning each other the teacher performed the job 
of a facilitator. At the end of session the facilitator 
summed up the case and gave a summary of the 
case, making sure the defined learning outcomes are 
achieved. 
 

RESULTS 
 

First year MBBS class of 150 students were given 
questionnaire, consisting of 10 questions about their 
experience with CBL, as a mode of learning gross 
anatomy. 115 students responded this questionnaire. 
Out of these 115 students, 55 students were male 
while 60 were female. 74% of male &92% of female 
students agreed on the usefulness of CBL as a mode 

of learning gross anatomy. 89% of male and 94% of 
female students found clinical scenarios 
interesting.92% of male and 91% of female students 
found the knowledge was applicable to their future 
clinical practice.74% of male and 67% of female 
students agreed that CBL sessions motivated them to 
study gross anatomy.83% of male and 85% of female 
students found CBL sessions to be more effective as 
compared to didactic lectures.87% of male and87% 
of female students were of the opinion that CBL 
sessions promoted independent learning.92% of 
male and 96% of female students found the CBL 
scenarios were relevant to real life situations.78% of 
male &97% of female students believe that CBL 
sessions promoted mutual interaction among 
students in a constructive and useful manner. 74% of 
male &69% of female students found these sessions 
improved their communication skills.71%of male 
and83% of female students considered that teacher 
had very important role in these CBL 
sessions.Overall 81.4% of male students and 86% of 
female students were happy with their experience 
with learning of gross anatomy through CBL 
sessions. 
Only 7% of male students and 6% of female students 
didn‘t find this mode of learning useful. Results of the 
questionnaire are given in table-1 and 2 for male and 
female students respectively. 

 
Table 1: Result of questionnaire from male students (n=55) 

Q. 
No 

Questions Strongly 
agree(A) 

Agree 
(B) 

Disagree 
(C) 

Strongly 
disagree (D) 

1. CBL sessions were very useful in understanding the gross anatomyof thorax 12 29 5 4 

2. Clinical cases given in CBL classes were interesting. 19 30 5 1 

3. CBL model was useful in future application of knowledge. 25 26 3 1 

4. CBL session motivated you to learn gross anatomy. 13 28 13 1 

5. CBL sessionspromoted meaningful learning than the didactic lecture. 20 26 5 4 

6. CBL sessions promoted independent learning skills during preparation of 
case. 

23 25 5 2 

7. CBL sessions made learning more relevant to real life situations. 21 30 2 2 

8. CBL sessions helped mutual interaction amongst students better and 
constructive. 

15 28 8 4 

9. These sessions helped us improve our communication skills. 14 27 10 4 

10. Role of teacher was very important in CBL session. 17 22 10 6 

 
Table 2: Result of questionnaire from female students (n=60) 

Q. 
No. 

Questions Strongly 
agree(A) 

Agree 
(B) 

Disagree 
(C) 

Strongly 
disagree (D) 

1. CBL sessions were very useful in understanding the gross anatomyof thorax 15 36 5 4 

2. Clinical cases given in CBL classes were interesting. 14 38 4 4 

3. CBL model was useful in future application of knowledge. 15 35 6 4 

4. CBL session motivated you to learn gross anatomy. 12 25 17 6 

5. CBL sessionspromoted meaningful learning than the didactic lecture. 17 30 10 3 

6. CBL sessions promoted independent learning skills during preparation of 
case. 

17 31 8 4 

7. CBL sessions made learning more relevant to real life situations. 24 29 6 1 

8. CBL sessions helped mutual interaction amongst students better and 
constructive. 

13 28 13 6 

9. These sessions helped us improve our communication skills. 15 23 15 7 
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10. Role of teacher was very important in CBL session. 23 23 10 4 

 

DISCUSSION 
 

CBL sessions are a form of small group teaching 
methods which promotes self-directed learning, 
integrating the learning of basic medical sciences 
with clinical cases. Our study was focused on 
knowing the students perspective on this newer 
learning approach. There was not much gender 
difference in the feedback opinion from the students. 

More than 90% students were of the opinion that 
the CBL sessions were effective in understanding 
and learning of anatomy of cardiovascular system.  
CBL differ from PBL in certain respects although both 
of them are small group sessions integrating the 
basic knowledge with clinical practice. In PBL the 
problem is having wide ranging and vague 
objectives.The resources to work out the problem are 
not limited so the learner can be dragged away by 
the large amount of knowledge that he/she comes 
across on his/her own, as the learner is left free to 
explore. In CBL, however, the learning outcomes are 
clearly defined with guided resources in the form of 
text books, articles or online resources. So the 
learner remains focused on the case and learns the 
basic anatomy, integrating with the clinical scenario 
that he can come across in his future practical life

19
. 

In CBLgroup discussion, the group works on 
creative problem solving, with some advance 
preparation. Both students and facilitators take the 
discussion towards predefined learning outcomes. As 
in the PBL format, learners have time to struggle, 
define, and solve the problem. However, when 
learners begin to lose track while exploring, the 
facilitators guide them back to the main learning 
objective.

20
It is found that CBL are more effective in 

preclinical years during basic sciences time and PBL 
are more beneficial during clinical years like third 
year onwards as now the student is well versed with 
basic subjects and can now move on to problem 
solving skills better.

21
Our students found the CBL to 

present interesting and close to real life scenarios 
that made the learning more relevant and interest 
provoking. CBL proponents argue that CBL still 
provides for open-ended exploration ofissues and 
encourages debate, discussion, and exploration of 
ambiguity while providing more structure for the 
learner in an efficient, goal-directed manner. Giving 
specific learning outcomes in CBL helps focus the 
learners on the key points of a clinical case, 
encourages a structured approach to clinical 
problem-solving, and allows each learner to be a 
―content expert‖ for part of the session. Faculty can 
moderate the influence of louder, more contributory 
students.  

Whether it is PBL or CBL much also depends on 
its construction. If the scenario is too complex or 
twisted it seems unreal or cooked up but if we keep it 
simple and real like it has a better appeal for the 
learner.Motivation was another attribute of this mode 
of learning/teaching, as it involves the learner to put 
an effort to learn the subject. Our students found this 
experience motivational and pushed them towards 
self-directed learning, as it gave each student a 
chance to present his/her work in front of the group 
so they were trying to be better that rest of group due 
to peer pressure and self-esteem.It worked well as 
some of students who were habitually introvert, they 
tried to be more open and interactive. This 
observation of ours is supported by other worker

22
. 

There is controversy about the effectiveness of 
problem based learning as compared to traditional 
teaching. In a study conducted in an Iranian medical 
university, the examination performance and students 
satisfaction derived from their responses to a 
questionnaire was evaluated after the anatomy 
courses of first year.It was found that after the PBL 
better examination scores were achieved. Moreover, 
the students were more satisfied and believed that 
this method enhanced their problem solving skills

23
. 

In small group teaching which occurs during 
CBL, students work in collaborating group.Problem 
solving is attempted using critical thinking. The 
discussion is student centered and allows the 
students to integrate knowledge gained while 
exploring the case. The teacher facilitates group 
discussion. The teacher helps by clarifying the 
misunderstood concepts and byexplainingmore 
complicated and difficult concepts. The teacher does 
not dominate discussion. The CBL style of teaching 
enhances student motivation.The effectiveness of 
CBL seems to relate to the active learning 
undertaken by studentsand the application of 
knowledge acquired to different cases, thus 
enhancing its relevance

24
. 

 

CONCLUSION 
 

CBL is an effective method in teaching and learning 
of gross anatomy making the basic knowledge more 
integrated, relevant and interesting.  It may have its 
short comings in terms of the course content and in 
depth knowledge of anatomy. As some topics in core 
curriculum of anatomy cannot be discussed as a 
CBL. The effectiveness of this learning modality in 
terms of the academic performance is yet to be 
explored. In order to satisfy each individual learner   
no single methodology is sufficient so we conclude 
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that CBL should be used as adjunct to traditional 
teaching in a hybrid curriculum. 
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