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1.
Executive Summary

	Date

December 24th 2007
	        FAIMER 2007             
                                               SUMMARY 

Fellow:            Dr Chetna Desai
Project Title:  Teaching pharmacology to undergraduate medical students    

                         by Case Based Learning method.



	Over all Goal

Specific objectives
Short term

Intermediate

Long term
	· The Case Based Learning (CBL) approach in pharmacology is aimed at developing problem solving skills to a relatively large class while conserving faculty and other resources. 

· The focus of this intervention is to train the students to apply the basic principles of pharmacology to various clinical situations through development of analytical and decision-making skills. 
The project aims to:
· Introduce Case Based Learning as a teaching method for undergraduate medical students in Pharmacology.

· Evaluate whether this method helps develop analytical and problem solving skills in the learners.

· Motivate students to solve the problems themselves through group discussion and effective utilization of learning resources.

· Help develop interpersonal skills and team work in the learners.

· Extend this teaching learning method to other departments of the institution and as a curricular recommendation to the regulatory bodies.

· Promote rational therapeutics in the community by training students to prescribe rationally through analysis and problem solving approach.

	Overall approach
	· The project was undertaken with second M.B.B.S. students who had completed at least six months in Department of Pharmacology, B. J. Medical College, Ahmedabad. 

· Two batches of students were included in the study; the regular batch comprising 100 students and a repeater batch comprising 34 students. The later students had failed to clear their exams in the I MBBS at the first attempt. 

· The clinical case (Anemia) used for the study was prepared in consultation with the faculty of the Department of Medicine and Obstetrics and Gynecology and experienced faculty in Pharmacology, taking into consideration the appropriateness with respect to the stage of curriculum and the expected understanding of the students. 
· The residents and faculty of the department were sensitised about the project in general and the CBL in particular. They were trained for this method through a lecture and two prcatice sessions. 
· A didactic lecture on pharmacotherapy of anemia was conducted for the students. The students were briefed about the aims and process of CBL through an audiovisual presentation.

· An informed consent of the students for participation in the study was obtained. Consenting students were randomly allocated to either the Tutorial or the CBL Group. The students were randomly divided in three small groups of 12-14 students each for the CBL and two groups of 18-25 students each for the tutorials.
· Two CBL sessions were conducted for each batch. Each group selected a leader and a recorder to conduct the session. The case was unfolded to the students in a stepwise manner, taking them from the known to the unknown. The first session was chiefly focussed on identifying the learning issues. The students were encouraged to work and discuss as a group with a tutor acting as facilitator. 

· The Tutorial batches were taught the same topic by a conventional tutorial method.
· The impact of these two methods was evaluated using qualitative methods such as student and faculty feedback questionnaires. The performance of the students was quantitatively evaluated by Multiple Choice Questions (MCQ) Test, Short Answer Questions Test (SAQ) and an objective evaluation of the prescription written by them. These tests were administered before the Tutorial/CBL sessions (Pretest) and after these sessions (Posttest). The data was analysed using the appropriate statistical tests. The faculty and student feedback were obtained at the end of final sessions.

	Findings
	· The observations from the study suggest that the while both methods improve learning, the results with CBL method are better in terms of posttest scores. The impact of the both these methods is also evident in the repeater batch. 

· The CBL method is an effective adjunct to the traditional lecture format. Students undertaking the CBL format were better able to ask questions and make comments during the class. Students in the CBL groups performed better in the SAQ tests and marginally better in the prescription writing as compared to the tutorial batch.
· Students perceived CBL method to be a valuable learning activity which improved reasoning, provided better understanding of the subject and trained them in self-learning skills. They however opined that the method was time consuming.
·  The faculty opined that the method promotes self-learning and helps develop a clinically oriented approach, which may help the students in future too. It improves communication skills with both the teachers as well as their peers. Interpersonal relationships are also strenghthened. However, the process is time consuming and requires adequate training of the staff.
·  It was however observed that the impact of CBL was variable between the two batches. The faculty that the students of repeater batch were diffident and less participatory as compared to the students from the regular batch. This could have influenced the outcome. 

	Achievements 
	The present study was a first attempt at CBL method. The project has been the first of its kind in the institution and both the faculty and the students were positive about this innovative teaching-learning method. It could as well be extended to other departments in the institution on an experimental basis.



	Conclusions
	CBL is recommended as a useful innovative teaching-learning method that could be implemented as an adjunct to the conventional teaching methods in pharmacology. It promotes analytical skills, problem-solving abilities, communication skills and self-learning among students. It should be implemented in an organised and sustained manner by faculty trained for this purpose.


2.
Curriculum Innovation Project

a.
Background

Conventional teaching in pharmacology to undergraduate medical students encourages passive learning, memorising and rote learning. It is a common observation that there is a difference in theory and what is actually practiced by the prescribers. This creates confusion among the students. Student centred clinical Case Based Learning (CBL) is a novel teaching – learning method where the students work in small groups with the teacher acting as a facilitator. The case is used as a starting point to acquire and integrate knowledge and reasoning. The students in the process determine their own level of ignorance and acquire new knowledge based on recognition of a need to learn. The method promotes self-study and encourages learning through enquiry and exploration. The process involves disclosing the clinical case to the students in a progressive manner. The learning objectives i.e the concrete goals for study are defined by the teacher. The teacher then guides the discussion to match the learning issues identified by the students with these learning objectives. Usually two open-ended sessions are held with learning done by the students themselves in between these two sessions. In the present study, the CBL method was implemented to a group of students, its impact evaluated and compared with the conventional teaching method i.e. the tutorials.
b.
Aims and Objectives

Overall Goal

The CBL approach in pharmacology is aimed at developing problem solving skills to a relatively large class while conserving faculty and other resources. The focus of this intervention is to train the students to apply the basic principles of pharmacology to various clinical situations through development of analytical decision-making skills. The proposed teaching learning method involves discussion of specific clinical situations that simulate real life clinical problems by the students, with the teacher acting as a facilitator.
Specific objectives
The proposed project aims to:

· Introduce Case Based Learning as a teaching method for undergraduate medical students in pharmacology.

· Evaluate whether this method helps develop analytical and problem solving skills in the learners.

· Motivate students to solve the problems themselves through group discussion and effective utilization of learning resources.

· Help develop interpersonal skills and team work in the learners.

· Extend this teaching learning method to other departments of the institution and as a curricular recommendation to the regulatory bodies.
· Promote rational therapeutics in the community by training students to prescribe rationally through analysis and problem solving approach.
 
c.
Methods
· The project was undertaken with second M.B.B.S. students who had completed at least six months in Department of Pharmacology, B. J. Medical College, Ahmedabad. 

· Two batches of students were included in the study; the regular batch comprising 100 students and a repeater batch comprising 34 students. The later students had failed to clear their exams in the I MBBS at the first attempt. 

· The clinical case (Anemia) used for the study was prepared in consultation with the faculty of the Department of Medicine and Obstetrics and Gynecology and experienced faculty in Pharmacology, taking into consideration the appropriateness with respect to the stage of curriculum and the expected understanding of the students. The learning issues were identified and the case planned accordingly. It was short and direct to avoid confusion and to direct learning to a limited number of issues. 
· The clinical case (Anemia) used for the study was prepared in consultation with the faculty of the Department of Medicine, Obstetrics-Gynecology and experienced faculty in Pharmacology, taking in to consideration the appropriateness with respect to the stage of curriculum and the level of students’ understanding. It was short and direct to avoid confusion and to direct learning to a limited number of issues. The learning objectives were identified and the case planned accordingly.

· The residents and the faculty of the department were sensitised about the project in general and the CBL in particular. The faculty who volunteered to participate in the project was trained for CBL method through a lecture and two practice sessions. 
· Two batches of students were studied, a regular batch (n=100) and a repeater batch (n=34). A didactic lecture on pharmacotherapy of anemia was conducted for the students to introduce the topic. Students were briefed about the aims and process of CBL through an audiovisual presentation.

· An informed consent of the students for participation in the study was taken. Consenting students were then randomly allocated to either the Tutorial or CBL Group. The students were randomly divided in three small groups of 12-14 students each for the CBL and two groups of 18-25 students each for the Tutorials. Students were assigned to these batches using the randomisation tables to ensure unbiased and uniform selection of students. 
· Two CBL sessions were conducted for each batch. Each group selected a leader and a recorder to conduct the session. The case was unfolded to the students in a stepwise manner, taking them from the known to the unknown. The first session was chiefly focussed on identifying the learning issues. The students were encouraged to work  and discuss as a group with a tutor acting as facilitator. 
· The Tutorial batches were taught the same topic by the conventional tutorial method.
· The impact of these two methods was evaluated using qualitative methods such as student and faculty feedback questionnaires. The performance of the students was quantitatively evaluated by Multiple Choice Questions (MCQ) Test, Short Answer Questions Test (SAQ) and an objective evaluation of the prescription written by them. These tests were administered before the Tutorial/CBL sessions (Pretest) and after these sessions (Posttest). The data was analysed using the appropriate statistical tests. The faculty and student feedback was obtained at the end of final sessions.
d.
Execution
The project was implemented as follows:
· The draft project was prepared and revised in consultation with the FAIMER co-fellows, faculty, mentors and experienced faculty in Pharmacology.

· Permission to implement the project was obtained from the Office of the Dean and the Instituional Ethics Committee. 
· The faculty and student feedback questionnaires, two sets of M.C.Q. test, Short Answer Question Tests were prepared. The tests were administered to the residents as a trial run, before they were finalised.

· A 25-point scoring scale objective evaluation of the prescriptions was prepared.
· Faculty and students were sensitised to the process of CBL through an audiovisual presentation and discussion.

· The proposed case was drawn up and discussed with the participating faculty who were then trained as facilitators.
· A didactic lecture of pharmacotherapy of anemia was conducted a week prior to the implementation of the first CBL session.
· After obtaining the written informed consent, the students were randomly allotted to one of the study groups.

· The CBL process utilised the actual clinical case to trigger learning. The study group of students investigated the learning issues generated during the discussions. The faculty acted as facilitators and resources. The students were encouraged to seek answers for the learning issues raised through various resources (library, the Internet, text and reference books, teachers, seniors etc, as they deemed fit). The students regrouped after a week to discuss the learning issues identified during the first session. The facilitator consolidated the learning concepts at the end of second session. 
· Factual knowledge gained was evaluated using Short Answer Questions (SAQ). Analytical and logical thinking were evaluated using the Multiple Choice Questions (MCQs). The skills were assessed by evaluating the student’s ability to prescribe the recommended drugs correctly for the given clinical situation.

· Student and faculty feedback was obtained on their perceived value of the two learning methods.
· The data was analysed statistically using the paired (for pretest vs posttest scores within the same group) and unpaired (for respective scores between the comparator groups) Student’s t test. 
e.
Results:
Out of the 100 students of the regular batch, 94 students consented for the study. They were randomly assigned to CBL and Tutorial groups i.e. three batches of CBL (n=43) and two batches of tutorials (n=51). 
All the 34 students of the Repeater batch consented to participiate in the study. They were randomly allocated to one Tutorial group (n=18) and a CBL group (n=16; 8 in each batch).  The mean pretest (baseline) and post test scores for the MCQ test, SAQ test and Prescription writing in these groups are as in Figures 1 and 2. 

Following observations were made after statistical analysis:
A. Quantitative Tests:

(i)
Regular Batch (Figure 1 and Table 1):

· There was no statistically significant difference in the pretest scores of both the groups of students; that means that they were comparable to begin with.
· The posttest scores in the CBL group showed a highly significant increase in the MCQ test, SAQ test and prescription writing as compared to the pretest scores (p<0.001).

· The posttest scores in the tutorial group showed a highly significant increase in the MCQ test, SAQ test and prescription writing as compared to the respective pretest scores (p<0.001).

· The posttest scores for the SAQ test were higher in the CBL group as compared to the tutorial group (p<0.001). Higher mean scores for the MCQ test and prescription writing were also observed but they were statistically insignificant.
Figure 1: Pre and post test scores in CBL and Tutorial Groups of Regular Batch 
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Table 1: Test Scores for CBL vs Tutorial Groups in Regular Batch
	Test
	
	MCQ
	SAQ
	Prescription

	Pretest
	CBL
	7.74±2.67
	21.72± 4.96
	13.39 ± 5.0

	
	Tutorial
	7.98 ± 2.66
	23.26 ± 3.98
	13.12 ±3.04

	Post Test
	CBL
	11.5 ± 2.45
	28.5 ± 3.93**
	16.77 ± 3.75

	
	Tutorial
	10.97 ± 2.25
	24.86 ± 4.2
	15.57 ± 3.04


          

        Values indicate Mean±S.D.

  
        **P<0.001 as compared to the Tutorial group (Unpaired Student’s test)

(ii)
Repeater Batch (Figure 2 and Table 2):

· There was no statistically significant difference in the pretest scores of both the groups of students; i.e. both the groups were comparable to begin with.
· The posttest scores in the CBL group showed a significant increase in the MCQ (p<0.001) and SAQ test (p<0.05) as compared to the respective pretest scores.

· The posttest scores in the tutorial group showed a significant increase in the MCQ test (p<0.001), SAQ test (p<0.05) and prescription writing (p<0.01) as compared to the respective pretest scores.

· The posttest scores for the MCQ and SAQ tests were higher in the CBL group as compared to the tutorial group (p<0.05). Higher mean scores for the prescription writing were observed but these were statistically insignificant.
Figure 2: Pre and post test scores in CBL and Tutorial Groups of Repeater Batch 
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   Table 2: Test Scores for CBL vs Tutorial Groups in Repeater Batch
	Test
	
	MCQ
	SAQ
	Prescription

	Pretest
	CBL
	5.94 ± 2.01
	15.44 ± 5.05
	5.69 ± 5.25

	
	Tutorial
	5.67 ± 2.28
	13.78 ± 5.36
	4.22 ± 4.82

	Post Test
	CBL
	9.82 ± 2.64*
	20.91 ± 5.24**
	7.72 ± 4.29

	
	Tutorial
	7.77 ±  2.07
	16.71  ± 5.62
	7.53 ±  4.78


             *p<0.05 and **p<0.001 as comapred to the Tutorial Group 

                (Unpaired Student’s t test)
The above results suggest that the two groups under study were comparable to begin with. Further there is an improvement in the scores after either of the methods are implemented. The higher scores in the posttests could be attributed to the learning effect. The above observations were true for both the batches. The observations suggest that the while both methods improve learning, the results with CBL method are better in terms of posttest scores. The impact of the both these methods is also evident in the repeater batch, but to a lesser extent.
B.
Qualitative Tests:
Student Feedback :
(i)
CBL Group:
Following were the opinions of the students about the CBL method of learning  (Expressed as percentage responses):
CBL Group – Regular Batch:
	S. No.
	Your Observation
	Strongly agree
	Agree
	Neither agree nor disagree
	Disagree
	Strongly disagree

	1
	We worked as a group and exchanged ideas
	41
	59
	0
	0
	0

	2
	Most students of my group participated in the discussions
	39
	52
	7
	2
	0

	3
	The case was easy to use
	37
	46
	10
	5
	2

	4
	I was able to identify questions to be investigated further
	27
	61
	10
	2
	0

	5
	The faculty guided us about the various learning resources
	49
	49
	2
	0
	0

	6
	I was able to locate the learning resources
	32
	53
	10
	5
	0

	7
	There was enough time to search for the resources and to do the assignment.
	56
	32
	10
	2
	0

	8
	I was able to find answers to questions raised during the discussion.
	25
	56
	17
	2
	0

	9
	I was able to clarify my doubts
	22
	57
	17
	2
	2

	10
	I had a better understanding of the subject by this method
	34
	39
	22
	5
	0

	11
	My experience with case based learning was satisfactory.
	24
	59
	15
	2
	0

	12
	This method helps in developing problem solving ability
	37
	49
	14
	0
	0

	13
	The sessions stimulated my interest & motivated me to learn
	39
	37
	24
	0
	0

	14
	I would like to learn other topics too by this method.
	27
	27
	37
	5
	4

	CBL Group- Repeater Batch:


	S. No.
	Your Observation
	Strongly agree
	Agree
	Neither agree nor Disagree
	Disagree
	Strongly disagree

	1
	We worked as a group and exchanged ideas
	36
	50
	0
	14
	0

	2
	Most students of my group participated in the discussions.
	43
	43
	7
	7
	0

	3
	The case was easy to use.
	15
	57
	14
	14
	0

	4
	I was able to identify questions to be investigated further.
	29
	43
	21
	7
	0

	5
	The faculty guided us about the various learning resources
	43
	43
	7
	7
	0

	6
	I was able to locate the learning resources
	36
	43
	21
	0
	0

	7
	There was enough time to search for the resources and to do the assignment.
	50
	36
	7
	7
	0

	8
	I was able to find answers to questions raised during the discussion.
	22
	57
	7
	14
	0

	9
	I was able to clarify my doubts
	14
	57
	22
	7
	0

	10
	I had a better understanding of the subject by this method
	43
	36
	21
	0
	0

	11
	My experience with case based learning was satisfactory.
	29
	57
	14
	0
	0

	12
	This method helps in developing problem solving ability
	50
	43
	7
	0
	0

	13
	The sessions stimulated my interest & motivated me to learn
	29
	50
	21
	0
	0

	14
	I would like to learn other topics too by this method.
	14
	57
	22
	0
	7


In their own words…..
Resources used:

Text books, reference books from library in pharmacology and other subjects, Internet, teachers, senior students, residents in wards

What did you find helpful for your learning through this method?

· Improves teacher student interaction

· Helps clarify doubts

· Enjoyable and interesting

· Develops lateral thinking 

· Helps study the topic in detail, including the practical aspects like market preparations of medicines, etc

· Satisfaction of having explored the topic by self

· Doubts expressed freely among friends, no hesitation was felt

· Since we refer to many sources, the subject is understood and retained well.

· No inhibitory effect of the supremacy of the teacher

· Helps develop confidence

· Improves learning ability

· Helps tackle a given problem unitedly

· Helps clarify doubts

· A good combination of pharmacology and clinical case problems and their solutions

· Promotes self learning and motivation to learn

What did you find not helpful for your learning through this method?

· Nothing

· Time consuming

· Not enough time to learn other subjects

· Our sources of information are limited
· Some doubts persisted; not adequately clarified

· Some issues were not discussed

· It is highly dependent on students. If students are not prepared or do not participate, then it is not very useful.
(ii)
Tutorial Group: 
Following were the opinions of the students about the Tutorial method of learning (Expressed as percentages):
Tutorial - Regular Batch:
	S. No.
	Your Observation
	Strongly agree
	Agree
	Neither agree nor disagree
	Disagree
	Strongly disagree

	1
	I was able exchange ideas with our tutor
	10
	68
	15
	7
	0

	2
	Most students participated in the discussions.
	20
	51
	17
	10
	2

	3
	I was able to understand the topic
	22
	51
	22
	5
	0

	4
	Most students were able to discuss the topic.
	7
	49
	27
	17
	0

	5
	There was sufficient time to prepare for tutorial
	54
	32
	5
	7
	2

	6
	I was able to answer the questions posed by the tutor
	17
	51
	25
	7
	0

	7
	I was able to clarify my doubts
	12
	49
	27
	12
	0

	8
	The tutorial stimulated me and motivated me to learn
	29
	42
	22
	7
	0

	9
	My understanding of the subject improved after I learnt by this method
	24
	49
	12
	15
	0

	10
	My overall experience with the tutorial learning was satisfactory.
	24
	59
	10
	7
	0

	11
	I would like to learn other topics by this method.
	24
	49
	17
	10
	0

	12
	Tutorials help me to develop my  problem solving abilities
	14
	54
	27
	5
	5

	13
	The topic was well taught by the tutor
	22
	51
	24
	3
	2

	Tutorial – Repeater Batch

	S. No.
	Your Observation
	Strongly agree
	Agree
	Neither agree nor disagree
	Disagree
	Strongly disagree

	1
	I was able exchange ideas with our tutor
	29
	41
	29
	0
	0

	2
	Most students participated in the discussions.
	24
	41
	24
	12
	0

	3
	I was able to understand the topic
	35
	47
	6
	12
	0

	4
	Most students were able to discuss the topic.
	12
	52
	24
	12
	0

	5
	There was sufficient time to prepare for tutorial
	35
	35
	18
	12
	0

	6
	I was able to answer the questions posed by the tutor
	18
	29
	29
	24
	0

	7
	I was able to clarify my doubts
	24
	52
	12
	12
	0

	8
	The tutorial stimulated me and motivated me to learn
	53
	41
	0
	6
	0

	9
	My understanding of the subject improved after I learnt by this method
	47
	53
	0
	0
	0

	10
	My overall experience with the tutorial learning was satisfactory.
	35
	59
	0
	6
	0

	11
	I would like to learn other topics by this method.
	29
	59
	6
	6
	0

	12
	Tutorials help me to develop my  problem solving abilities
	35
	35
	24
	6
	0

	13
	The topic was well taught by the tutor
	18
	35
	35
	12
	0


In their own words…
Resources used:

Text books mostly

What did you find helpful for your learning through this method?

· Improves teacher student interaction

· Helps clarify doubts

· Better method than lectures

· Helps retention of the topic, as it is read and repeated.

What did you find not helpful for your learning through this method?

· Guidance from teacher about the topic was lacking

· Nothing

· Requires preparation, time for reading other subjects lacking

· Promotes rote learning

· No clinical correlation of the topic

· Does not allow discussion of finer points of the topic

· Problem solving abilities do not develop

· Does not teach the practical aspects of therapeutics and drug use

· Not very intellectually stimulating

· Subject matter mentioned in the text books are mostly discussed

· Discussion was repetitive

· Lack of interest in students was observed

Faculty Feedback about CBL: 

Following were the opinions of the faculty about the CBL method of teaching:

	S. No.
	Your Observation
	Strongly agree
	Agree
	Neither agree nor disagree
	Disagree
	Strongly disagree

	1
	The clinical case was easy to understand
	30
	60
	0
	10
	0

	2
	Students participated actively in the sessions
	10
	50
	30
	10
	0

	3
	The clinical case was adequate to generate the learning issues
	10
	90
	0
	0
	0

	4
	The students worked well as a group
	0
	30
	50
	20
	0

	5
	The students identified the learning issues
	10
	40
	40
	0
	0

	6
	The students located and used the learning resources
	30
	50
	10
	10
	0

	7
	The students answered the questions raised during the discussions
	10
	70
	10
	10
	0

	8
	The teaching method helps develop analytical and problem solving skills
	10
	60
	30
	0
	0

	9
	Students had a better understanding of the topic after leaning by this method
	10
	50
	40
	0
	0

	10
	The teaching method promotes self study in students
	50
	40
	10
	0
	0

	11
	This teaching method can be introduced for teaching other topics in Pharmacology
	20
	70
	10
	0
	0

	12
	This method helps develop and enhance interpersonal skills
	10
	90
	0
	0
	0


Faculty feedback – Tutorial:
Following were the opinions of the faculty about the tutorial method of teaching:
	S. No.
	Your Observation
	Strongly agree
	Agree
	Neither agree nor disagree
	Disagree
	Strongly disagree

	1
	Students participated actively in the tutorial class
	14
	43
	43
	0
	0

	2
	The students were well prepared for the topic to be discussed
	0
	71
	0
	29
	0

	3
	Most students were able to discuss the topic
	0
	43
	14
	57
	0

	4
	Students were able to answer the questions posed by the teacher
	0
	57
	29
	14
	0

	5
	The students  had used different learning resources for the class
	0
	14
	57
	29
	0

	6
	The students answered the questions raised during the discussions
	0
	43
	43
	14
	0

	7
	The teaching method helps develop analytical and problem solving skills
	0
	100
	0
	0
	0

	8
	Students had a better understanding of the topic after learning by this method
	0
	72
	14
	14
	0

	9
	The teaching method promotes self study in students
	14
	72
	14
	0
	0

	10
	This teaching method is suitable for teaching other topics in Pharmacology
	14
	72
	14
	0
	0

	11
	This method helps develop and enhance interpersonal skills
	14
	72
	14
	0
	0


Student feedback (Figure 3):


Figure 3: Feedback of students about the CBL and Tutorial method
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Opinion of the Faculty (Figure 4):
How do you compare this teaching method with current teaching methods?




  CBL
      TUTORIAL
Better 


 10/10

5/7



Worse 


 0/10

0/7

No difference 

 0/10

2/7


Figure 4: Faculty feedback about CBL and Tutorials
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Advantages  of the CBL method: (In their own words…)
· Promotes self-learning with all its advantages

· Interpersonal relationship strengthens

· Clinically oriented

· Interesting

· Improves communication skills
· Promotes team work

· Helpful in future too as students practice self learning
· Promotes intergrated learning

Drawbacks of the CBL method:

· Students not oriented to self learning and to work in a group

· Practice and repeated exposure to the method is required

· Time consuming
· Highly dependent on students’ participation and their ability to work as a team.

· Deviation from topic under discussion may occur

· Requires greater staff attention
· Training of faculty is necessary

Suggestions:

· Smaller batches should be made

· An additional session may be added to cover the topic adequately

· May not be adequate if used as a sole teaching method

· Proceedings of an example CBL session can be demonstrated to the students through a video so that they are aware of the actual procedure.
Advantages of the tutorial method:

· Helps understand the subject better as students read the topic repeatedly

· Helps prepare students for viva exams

Drawbacks of the tutorial method:

· Monotonous and tideous

· All students do not participate, some are passive listeners

F.
Discussion:
(i)
Outcomes:

The aim of the present study was to evaluate the impact of CBL method of learning in Pharmacology. The Tutorial was used as a comparator method, as also the baseline scores in the various tests. The tests were designed to test knowledge, analytical and problem solving skills. Qualitative analysis was carried out through the student and faculty feedback questionnaires.
CBL’s main traits derived from Problem based learning are that a case or inquiry is used to simulate learning and acquisition of knowledge, skills and attitudes. CBL allows students to develop a collaborative, team-based approach to their education.1 It allows individualised and self-directed learning, encourages self-evaluation and critical reflection. It helps integration of knowledge and practice and development of learning skills. Pearson et al2, Kassebaum et al3 and Hansen et al4 compared the CBL with the conventional didactic formats. It was concluded that the CBL method is an effective adjunct to the traditional lecture format. The studies showed that students undertaking the CBL format were able to better ask questions and make comments during the class and CBL made learning more enjoyable. 
The present study reiterates these findings. Students in the study groups performed better in the SAQ and MCQ tests and marginally better in the prescription writing. Students perceived CBL method to be a valuable learning activity with improved reasoning, better understanding of the subject and trained them in self-learning skills. It improved communication skills, student teacher interaction, made learning enjoyable and interesting. The topic was learnt in detail, including the practical aspects. The students referred to resources other than the conventional textbooks and had the satisfaction of exploring the topic by self. It helps build confidence and improves learning ability. These advantages were not so evident in the conventional tutorial method which was more passive and did encourage problem solving and analytical approach to the topic. The students however opined that the CBL method was time consuming. Also, since the process was student centred, it required an active participation by students. 
The faculty opined that the method promotes self-learning and helps develop a clinically oriented approach which may help the students in future too. It also improves communication skills with both the teachers as well as their peers. Interpersonal relationships are also strenghthened. However, the process is time consuming and requires adequate training of the staff. It has been however been observed that the impact of CBL was variable between the two batches regular versus repeater). In addition, it was observed by the faculty that the students of minor batch were diffident and less participatory as compared to the students from the major batch. This was also reflected in their poor attendance in the second session. This could have influenced the outcome. The faculty opined that the conventional tutorial method does not encourage participation by all students and it is more passive. It does not promote self-learning, unless the students are highly motivated.
The present study was a first attempt at CBL method. It was felt that a greater number of practice sessions may be required to begin with, until the method is learnt well. The project has been the first of its kind in the institution and both the faculty and the students were positive about this innovative Teaching-Learning method. It could as well be extended to other departments in the institution on an experimental basis.
(ii)
My personal reflections:
Strengths of the Project:

· An important strength of the project was the unflinching support from my Head of the Department. He not only helped administratively, but also actually sat through the sessions and provided an objective evaluation of the process. The other staff members and residents of the department also gave their unconditional support to the project.

· Other stakeholders, i.e. the Dean and members of the Ethics Committee were also positive about the project; it helped in making a good start.

· The students were quite enthusiastic about the project and CBL in particular. Attendance of students in the sessions was maintained especially in the regular batch.

· The department had a brief exposure to Problem based learning as a concept. Some faculty of the department were also trained in Group Dynamics and PBL method at the Teachers’ Training Course conducted in the instituion. Hence it was easier for them to understand the concept and conduct of CBL.
Problems faced:
· The number of students in II M.B.B.S. in our instituion is more than 200 at any given time. Sampling and management of students was technically possible, but the students who were left out of the study were disappointed!
· Since the number of batches was large, more faculties had to be trained. This took time and effort. Ensuring uniformity of method in all batches was a concern.
· Low attendance of the students from minor batch in the second session was observed.  This made comparative analysis difficult and probably influenced the outcome.
· Since the method was new and not a part of time table, scheduling the sessions was a tough task. Various factors came in to play: availabilty of teachers, students, synchronisation with the lecture topics etc. We were unable to plan more than 2 sessions, although 3 sessions would have been ideal. 

· The Internet facility in the college for undergraduate students was not functional; therefore the students were unable to utilise this resource to its optimum.

· The data management and analysis was more time consuming than anticipated. It made the Gantt schedule go wildly haywire!

g.
Conclusions and Implications
CBL as a useful innovative teaching learning method that could be implemented as an adjunct to the conventional teaching methods in pharmacology. It promotes analytical skills, problem solving abilities, communication skills and self-learning among students. It should be implemented in an organised and sustained manner by faculty trained for this purpose.

 h.
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Annexures:

Annexure 1:






CONSENT FORM 
I ____________________________________, agree to participate in a study entitled “Teaching pharmacology to undergraduate medical students by case based learning method” being conducted at the Department of Pharmacology by Dr Chetna Desai, Associate Professor, under the supervision of Dr R. K. Dikshit, Professor and Head of the department. 
I have been fully informed to my satisfaction about the objectives and methods in the study. I had the opportunity to ask questions and request any additional details I wanted about this study.  As a participant in this study, I will be required to attend up to two sessions. I will be asked to complete several questionnaires and attend evaluation tests. As a participant in this study, I am aware that I may decline to answer any question that I prefer not to answer. Also I am assured that declining to participate in the study will not affect my career or influence or affect my curriculum 

  All information that I provide will be held in confidence, and I will not be identified in the summary report.  I was informed that I may withdraw my consent at any time of the study without any prejudice. 
 I agree, of my own free will, to participate in this study.
Signature of the participant: _________________________
 Name of the participant: ____________________________

Roll No. _________________

Address :

Signature of the witness: ______________________________
Name of the witness: ________________________________
Signature of the Investigator: __________________________ 
 Date: ____________________________
Annexure 2: (Clinical Case)
Case Base Learning

Name:   Jyotiben Rabari






Unit: C4

Age: 20 years







Registration No. 536980

Gender: Female







HOU: Dr Ajesh Desai

Address:  Himmatnagar






DOA: 21/4/2007

Husband’s occupation: Labourer 




DOD: 28/4/2007

History: 

A female Hindu patient with a history of five months amenorrhea complains of

· Breathlessness on exertion since 15 days

· Easy fatigability since 15 days

· Anorexia

Menstrual history:  
LMP: 16/12/06





EDD:  23/9/07

              No H/O pain in abdomen, bleeding per vagina

Obstetric History: 
Primipara

No H/O Medical termination of pregnancy/abortions or any bad obstetric history

Patient has undergone antenatal checkup and has taken one injection of tetanus toxoid. 

Past History:

NAD

Family History:

NAD

Personal History:
Diet: Vegetarian




Appetite, bowels, micturition – normal

Physical Examination:
Tongue and conjunctiva pale

Nails – pallor

 Temperature: Normal




PR: 90 per minute, regular




BP – 130/80 mm Hg

CVS - NAD




CNS- NAD

P/A findings:

Uterus – 20 weeks




FHS +




Cephalic

Laboratory findings (21/4/07):




Hb – 8 g%




TC – 10,400 per cumm




DC – 69/25/02/04/00




PCV – 23%




MCV – 56 fl






MCH – 13.1 pg



MCHC – 23.5 g/dl



Blood group B +ve



Peripheral smear: Evidence of microcytic hypochromic anemia





    Malarial parasite - negative

_____________________________________________________________________________

Treatment:

21/4/2007

· Capsule Conviron  1-0-1

· Capsule Becosules  1-0-1

· Inj Polybion  1 stat

· Threptin powder 2 tsp in a glass of milk

22/4/07

Patient c/o  Nausea, Epigastric distress

Metallic taste in the mouth
Abdominal pain

P/A – 20 weeks

FHS +

Advise: Continue all treatment

23/4/2007

PR  - 120 per minute

P/A – FHS +

Treatment – same continued

24/4/2007

CT all treatment

25/4/07

Patient complains of constipation and passing black colored stools

Patient reassured 

26/4/07

CT all treatment

27/4/07

Patient better

Symptoms abated

PR – 96 per minute

BP – 130/80 mm Hg

Lab investigations: Hb 8.5 g%



    TC – 10000 per cumm



    DC – 70/28/01/02/00

    Reticulocyte- 1%



   Urine R/M – pus cells + (5 per HPF)

___________________________________________________________________________

Patient was discharged on 28/4/2007.

Advise on discharge:

Proper diet and rest

Treatment: 

· Spansules Fefol  1 OD

· Capsule Becosule 1-0-1

· Threptin powder 2 tsp in a glass of milk

· Tablet Shelcal 500 – 0-0-1

· Bayer’s tonic 1 tsp twice daily

______________________________________________________________________________

Annexure 3:





Case Based Learning in Pharmacology

CBL – I (Anemia)

Learning issues:

General:

1. What is the clinical diagnosis?

2. What are the signs and symptoms that help make the provisional diagnosis?

3. Which laboratory investigations help in making the final diagnosis?

4. Justify the final diagnosis.

5. What is the etiopathogenesis of the disease?

6. What are the likely complications of the disease. Which of these are preventable by drug treatment?

7. What are the non-pharmacological measures for treatment of this case?

******************************************************************************

Specific (Pharmacological):
1. Which are the drugs that have been prescribed in this case?

2. Which is the primary drug used in this case.

3. For the primary drug:

? Name – Generic/trade/chemical

? Class it belongs

___________________________________________________

? Mechanism of action

? Factors that affect the absorption of the drug

? Drug transported in the body

? Drug excreted in the body

_____________________________________________________

? Justify its use in this condition

? Formulation

? Dosage schedule

? Instructions for use

______________________________________________________

? Adverse effects observed in this case and how was it managed

? Other adverse effects expected

? Precautions to be taken while using this drug in the patient

? Possible food/drug interactions that can occur with this drug

? Information that has been given to the patient about the drug

? Information that should be given to the patient about the drug

_______________________________________________________

4.  
? Alternative drugs that could be used for this condition; their merits and                      demerits

? trade preparations and their comparative costs

? Mention other uses of this drug

? Name some irrational preparations available whose use should be avoided

______________________________________________________________

5.       ? Other drugs prescribed

? Generic/trade/chemical name

? Are they indicated/Justified in this case. Why

************************************************************************

Follow up and wrap up:

? How will you evaluate the drug therapy in this case.

? How will you follow up this case? How should the patient be managed in the long term?

? How will you manage overdosage with this drug.
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