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ABSTRACT

Background: Integrated clinical case-based modules (ICCBM) learning is a pedagogical 
method that uses case studies as active learning tools and allows the medical student to 
learn the basic medical science subjects in the context of a medical problem. The present 
study is designed to analyze the perceptions of first-year medical students (Both MD1 
and MD2 semester) on the didactic lecture (DL) and ICCBM learning in Basic Medical 
Science of Doctor of Medicine (MD) program.
Materials and Methods: The present study is a cross-sectional study conducted at Texila 
American University—College of Medicine after approval from institutional review 
board. About 90 first-year medical students were administered with a seven-item ques-
tionnaire to determine their perceptions on DL and ICCBM learning. Data were analyzed 
using descriptive analysis on SPSS 16.
Results: As per our study, the majority of the students expressed their satisfaction that 
ICCBM was a useful learning method in understanding the Basic medical science subjects 
in the context of a medical problem. Majority felt this method of learning motivated 
them to critically think in filling the learning gaps and building the concepts. They also 
had an opinion that this method enhanced their problem-solving skills and promoted 
reasoning and communication skills.
Conclusion: The ICCBM is a good learning method in the acquisition of knowledge 
of basic medical science subjects in the context of a medical problem, which can be 
used alone or in combination with a DL to make the basic medical science subjects more 
interesting and understandable to medical students.
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Introduction

Current education has focused mainly on teaching  
students to give a correct answer. In most of the 
accessions, the teachers ask students to recite, 
define, describe or list facts. Only in few accessions, 
they ask students to analyze, infer, synthesize, eval-
uate, think, and rethink. Students have become 
familiar with this process of passing knowledge, 
without inquiring into how this information applies 
to the real world [1].

We (authors) are medical students, currently  
pursuing the MD course in Texila American 
University (TAU), Guyana, South America. The entire 
course duration lasts for 4 years and the 4 years are 

divided into eight semesters, each lasting 6 months 
(MD1–MD8). Students will study the Basic Sciences 
for the first 2 years, i.e., MD1–MD4 semesters. 
The subjects covered in MD1 and MD2 semesters  
include Anatomy, Embryology and Imaging, 
Physiology, Medical Biochemistry, Histology, 
Community Medicine, Microbiology, Neuroscience, 
Behavioral science, Integrated clinical case-based 
modules (ICCBM), and Research Methodology. All 
the above courses are taught in traditional method 
and teacher-centered except ICCBM, which is stu-
dent-centered and emphasizes the Self-Directed 
Learning (SDL).
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ICCBM is an innovative and most challeng-
ing approach to medical education; innovative 
because it is a new way of using learning material 
to help students learn and challenging because 
it requires the teacher to use facilitating and 
supporting skills rather than didactic, directive 
ones [2]. This case-based modules also develop 
reasoning skills based on clinical case scenarios 
which allow the medical student to learn the basic 
medical science subjects in the context of a medi-
cal problem. Current trends in medical education 
have shifted away from didactic teaching and are 
leaning more towards contextual or case-based 
learning. Case-based learning is believed to have 
the potential to prepare students more effectively 
for future learning and clinical practice [3]. A 
recent study has shown that, a dramatic increase 
in academic performance was observed in stu-
dents after the integration of case-based learning 
in the curriculums [4].

ICCBM course of TAU—College of Medicine 
(COM) is a student-centered, instructor-led learn-
ing approach and utilizes a small student group set-
ting with faculty as a facilitator emphasizing SDL.

SDL is an important tool to promote lifelong learn-
ing skills in medical students. A study conducted 
among medical students in Germany tested the 
efficacy of SDL and conventional methods. Results 
proved that the performance of students who 
employed SDL methods were significantly higher 
than traditional methods [5]. In another study con-
ducted in Zambia evaluates the preference of health 
care workers and medical students with regards to 
methods of learning. The study evaluated their pref-
erence for self-directed e-learning. More than 75% 
of the respondents preferred the SDL method to the 
conventional one [6].

The traditional conventional system [didactic 
lecture (DL)] of teaching is teacher-centered with 
minimal or no active participation from the stu-
dents, it has minimal or no integration of subject. 
Teaching of Basic Medical subjects in this context 
is an art that transfers knowledge from instruc-
tor to student using competent teaching/learning 
exchange process [7].

Hence, the present study is designed to inves-
tigate the effectiveness of ICCBM learning when 
compared to the traditional DLs learning in the 
Basic medical sciences curriculum of MD program 
of TAU-COM.

Materials and Methods

The present study is designed to compare the effec-
tiveness of ICCBM learning versus the traditional 
DLs learning in the Basic medical sciences curric-
ulum of MD program of TAU-COM. All the basic 
science courses are teacher-centered and taught 
in the traditional method. However, ICCBM, a new 
innovative integrated course introduced in 2018 in 
the basic science curriculum of TAU-COM MD pro-
gram, which emphasizes SDL and student-centered. 
In this course, the students are divided into small 
groups and a case study is composed of an engaging 
and/or controversial story, usually a dilemma that 
requires a basic understanding of scientific princi-
ples was given to students (Table 1). The given case 
also has specific learning objectives related to both 
basic science and a clinical science subject. The stu-
dent will involve in a group discussion and prepare 
a PowerPoint presentation based on given learning 
objectives. The subsequent week student presen-
tations are evaluated based on the performance 
during a presentation by using a standard rubric. 
Thus, this course facilitates the integration of basic 
science subjects with clinical subjects and develops 
key skills needed for upcoming clerkships, includ-
ing data-acquisition, clinical decision making, and 
team-building/professionalism

To evaluate the effectiveness of ICCBM learning 
when compared to the traditional DLs learning, 
90 first-year MD students (both MD1 and MD2 
semesters) studying in the TAU-COM, Georgetown, 
Guyana, South America were included after the 
proper informed and consent. The study protocol 
was approved by the institutional review board. 
A 7-item multiple choice feedback questionnaires 
were designed and finalized after a discussion with 
the Medical Education Department of TAU-COM.

All the students were explained about the nature 
and purpose of the study (n = 90) and requested 
to fill up the questionnaire. The study was con-
ducted at the end of their semester. A 7-item multi-
ple choice feedback questionnaire (Table 2) with a 
5-point Likert scale (4-Totally Agree; 3-Agree; 2-No 
response; 1-Disagree; 0-Totally Disagree) was used 
to explore the student’s opinion on the effective-
ness of the DL and ICCBM learning. The validity of 
the questionnaire was calculated using Cronbach’s 
alpha. Response data were entered and descriptive 
statistics was done by using the Statistical Package 
for Social Sciences (SPSS version 16).
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Results

Ninety students of the first year (MD1 and MD2 
semester) have participated and responded to 
the questionnaire in the present study. Based on 
the questionnaire, more students, i.e. 75.23% 
preferred [Totally agreed (TA) and agreed (A)] 
DLs in understanding particular topics than com-
pared to ICCBM (Fig. 1). The majority (74.82%) 
of students felt (TA and A) that the ICCBM method 
of learning promoted SDL (Fig. 1). Among the 
learning methods, 86.78% of students favored  
(TA and A) that ICCBM promoted the group dynam-
ics (Fig. 1) and significantly improved their commu-
nication skills (Fig. 1). The majority of students felt 

that the ICCBM learning method motivated critical 
thinking and enhanced their problem-solving skills 
(Fig. 1).

Discussion

Feedback is defined as a response within a system 
that influences continuous activity or productivity 
of that system. In the present study on educational 
context, it would mean response from the learner 
about the teaching, learning process, and methods. 
Feedback is essential to find out the effectiveness 
of the process, the need to change it, as well as to 
evolve a strategy for its improvement.

Table 1. One of the unstructured case given to students in the ICCBM course.

ICCBM

A 62-year-old man is referred by his General Practitioner (GP) to a respiratory outpatient clinic, with a history of a cough, sputum 
production, and breathlessness. He has had a persistent cough for the past 12 years and produces mucopurulent phlegm on a daily 
basis. The breathlessness started 10 years previously and has progressively worsened, such that he is now breathless on climbing 
12 stairs at a normal pace. He has no nocturnal chest symptoms and has received one course of antibiotics from his GP in the last 
year. His only past medical history is hypertension. His current therapy is atenolol 50 mg once daily. He is a current smoker and has a 
44-pack year history. He used to work in the demolition industry but took voluntary redundancy and retired at the age of 55.
 The patient is breathless on exertion but there is no cyanosis. He has obvious finger clubbing. Respiratory rate is 22 breaths/
minute, blood pressure is 160/90 mmHg, heart rate is regular at 96 beats/minute, and oxygen saturations are 94% breathing room 
air. His jugular venous pulse is not elevated. Chest expansion and percussion are normal but there are mid-to-late fine inspiratory 
crackles on chest auscultation. Both heart sounds are normal and there is no peripheral edema.
 An echocardiogram confirms left ventricular hypertrophy, with normal left ventricular function. More detailed lung function tests 
reveal that total lung capacity is reduced to 53% of predicted. Gas transfer for carbon monoxide is reduced to 50% of predicted. A 
high-resolution computed tomogram of the chest interlobular and interlobular septal thickening with honeycombing, particularly in 
the lower lobes.
Specific Learning Objectives:
1.  Explain the gross features of the Lungs. Mention its blood supply.
2. Enumerate various parts of the bronchial tree and explain the bronchogram.
3. Explain the microscopic features and organization of the respiratory membrane.
4. Identify the different cellular composition in the lung tissues and briefly explain their functions.
5. Compare the microscopic features of normal and lung affected with restrictive lung disease.
6. Describe the concept in Ventilation–Perfusion ratio.
7. Differentiate between Vital capacity and Times Vital Capacity.
8. Discuss the mechanism of gaseous exchange.
9. Explain the pathophysiology of restrictive lung disease.
10. Discuss the clinical manifestations of restrictive lung disease.
11. Understand how to make a diagnosis of restrictive lung disease.
12. List the different etiologies of restrictive lung disease.
13. Describe the Pharmacotherapy of Bronchopneumonia.

Table 2. Multiple choice feedback questionnaire used in the study.

S. no Questionnaire

1 In understanding a particular topic, DLs are very useful than ICCBM.

2 The ICCBM method of learning promotes problem-solving skills than DLs. 

3 In ICCBM sessions, valuable exchange of ideas took place in group discussions.

4 By virtue of the ICCBM sessions, understanding of particular topic was better than DLs. 

5 The ICCBM approach is very much helpful in facilitating active learning than DLs. 

6 The ICCBM course promotes student reasoning and communication skills when compared to the DLs.

7 Diadactic lectures are more useful in gaining basic science knowledge in clinical context than ICCBM.
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The present study was designed to get feedback 
on the effectiveness of ICCBM learning over tradi-
tional DL-based learning from 90 first year medical 
students. A seven-item multiple choice question-
naire was designed to obtain feedback from stu-
dents. The questions were framed in such a way 
that, as to allow the students to analyze and give 
their opinion on every aspect of ICCBM and DLs. 
The questions allow them to express their views 
on which method was more useful in understand-
ing the topics and concepts which there in MD 
curriculum by promoting problem-solving skills, 
facilitating active learning via group discussions to 
improve collaborative skills, gaining basic science 
knowledge, and improving their reasoning, ana-
lytical and communication skills. An observation 
done by Williams says that case-based learning was 
enjoyable not only by students but also by tutors/
lecturers [8].

Sutyak et al. [9] stated that the integrated clini-
cal case-based learning model has played a signifi-
cant role in the continuing health education and he 
observed that, in the case-based learning process, 
students are focused on unstructured cases which 
improves their diagnostic and practicing skill during 
the clerkship rotations. Learning through the means 
of integrated clinical case modules helps students 
to build on prior knowledge, integrate basic science 
knowledge to clinical subjects, and consider appli-
cation to future situations. Case-based learning 
is widely used throughout the world and so many 
students are actively learning by this program, but 
there it is difficult to know the exact number of 
students participated in this way of learning [10]. 
Studies have also found that the introduction of the 
innovative curriculum with case-based learning 

coincided with the improved academic performance 
of the students because by this method student 
is able to get concepts and can able to answer the 
questions on their regular basis. There is a combi-
nation of both didactic and case-based learning cur-
riculum together is going on in some places which 
is successfully accepted by first-year medical under-
graduates [11].

The present study findings are consistent with 
many previous cross-sectional studies like case-
based learning observed by Rehman [12] and also 
prefer case-based learning then traditional type 
for learning pharmacology observed by Tayem 
[13], those studies are proved that in case-based 
learning, majority of medical students were able to 
understand core content of basic medical sciences 
in clinical context.

SDL is a type of individual or group activity of stu-
dents that they have studied, discussed and learned 
in the classroom and do their extracurricular activ-
ities at home without the direct participation of 
the teacher [14]. SDL is an important educational 
principle in medical education that has been widely 
promoted by various medical education institu-
tions due to its value in developing professionals to 
become lifelong learners [15]. In the present study, 
most of the students agreed that ICCBM learning 
method enhanced the SDL, and helps them in the 
achievement of learning objectives, integration of 
topic, better interaction with instructors, and appli-
cation of basic sciences to clinical reasoning.

In TAU-COM, the ICCBM have given the students a 
thought-provoking knowledge not only to grasp the 
topic but also to enhance the student’s performance 
in their academics. ICCBM has now become one of 
the traditional practices in medical institutions in 

Figure 1. Showing the results of students’ perception on DL learning and ICCBM 
learning in percentage (%) for questions 1–7.
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order to progress their thinking, cultivate innova-
tive and creative ideas. It is also an active tool drives 
the students to read, rethink, review and retain con-
cepts and helps to acquire different clinical cases 
knowledge.

From the above study, it has concluded that 
ICCBM can be used as an adjunct to the lectures to 
strengthen traditional teaching and learning meth-
ods. It stimulates the desire to learn, develop clin-
ical reasoning, build confidence among learners. 
Team-based approach can enhance the interest of 
the student in the Basic medical science subjects. It 
promotes problem-solving skills and abilities, com-
munication skills, and self-learning among students.
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