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Encouraging students’ engagement 
and promoting deep learning in 
immunology through an interactive 
clinical case problem‑solving (CCPS) 
approach: Perception among cohort of 
medical students in Oman
Mohan B. Sannathimmappa, Vinod Nambiar, Rajeev Aravindakshan1

Abstract:
BACKGROUND: Modern competency‑based medical education emphasizes student‑centered 
teaching‑learning strategies where students take responsibility of their own learning. Student‑centered 
approaches facilitate multifaceted learning such as observation, critical evaluation, analysis, deeper 
understanding, and application of knowledge. The current study aims at assessing the students’ 
perception on utilization of clinical case problem‑solving approach (CCPS) to promote their lifelong 
learning.
MATERIALS AND METHODS: The present cross‑sectional study was conducted at College of 
Medicine and Health Sciences (CoMHS) during the year 2021‑2022. MD3 students of the academic 
year 2021‑2022 were the study participants. The study was approved by institutional Ethic and Review 
Committee. Students’ performances were assessed through pre‑test and post‑test performances. 
Students’ feedback was collected through a predesigned questionnaire on a 3‑point Likert scale. 
Cronbach’s alpha coefficient test was used to assess the reliability of the questionnaire. The data was 
entered to Microsoft Excel and analyzed using SPSS software version 22. Paired t‑test was used to 
compare pre‑test and post‑test scores and the data was expressed as numbers and percentages.
RESULTS: In total, 103 participants were included in the study. Post‑test scores were significantly 
higher compared to pre‑test scores (p < 0.05). Questionnaire results showed that CCPS approach 
was accepted as an effective learning strategy. Majority (>90%) of the students expressed CCPS 
approach was interesting, motivated to learn, encouraged peer discussion, enhanced knowledge, 
and clarified their topic‑related doubts. More than 80% students opined that CCPS enhanced their 
critical thinking, problem‑solving ability, deep learning, and lifelong learning skills. Nearly 90% of 
the students suggested for including such sessions for more topics in immunology course in future.
CONCLUSION: From our study results, it can be concluded that CCPS is an effective learning 
strategy to encourage students’ engagement and promote their deep learning skills.
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Introduction

Modern highly competency‑based 
medical education necessitates 

undergraduates to be introspective to 
practice medicine in future.[1] Traditional 
didactic delivery of medical curriculum 
is less appealing to encourage students’ 
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active participation and tend to promote rote 
memorization.[2] To emanate as better lifelong learners, 
medical undergraduates must incorporate essential 
qualities such as critical thinking, clinical reasoning, deep 
understanding of the concept, and ability to utilize gained 
knowledge effectively to solve patient‑related problems 
during clinical years and clerkships.[3‑6] Recent advances 
in technology and innovations in medical education have 
focused on learning environment that promote students’ 
engagement and interactive discussion and thus boost 
their performance. This has led to the transformation 
of medical education from teacher‑centered to 
student‑centered strategies that foster lifelong learning 
skills.[7,8] Student‑centered active teaching‑learning 
methods are broadly defined as instructional strategies 
that encourage students’ participation and interactive 
peer discussion.[9,10] Consequently, it enhances their 
critical thinking, problem‑solving ability, clinical 
reasoning, thus fabricates them better learners with 
enhanced knowledge retentiveness. Active learning 
strategies such as problem‑based learning, team‑based 
learning, online quizzes, flipped classroom, concept 
mapping, and others are more frequently used in the 
21st  century in higher education to facilitate lifelong 
learning among learners.[11‑14]

Immunology is a captivating and complex course taught 
in a basic science medical curriculum in pre‑clinical 
years. Teaching immunology therefore is interesting 
and challenging.[15] Students face significant challenges 
in vocabulary, identifying key areas, and understanding 
pathogenesis of immunological diseases, clinical 
reasoning, critical thinking, and correlating clinical 
findings in arriving at the diagnosis. Furthermore, they 
need to have a basic knowledge about key laboratory 
tests and how they are applied in diagnosis, and 
management of a clinical condition.[16] Accumulating an 
insightful knowledge during their immunology course 
therefore is crucial and this allows them to apply gained 
knowledge confidently to solve clinical problems of a 
patient when they progress to clinical years. Therefore, 
basic medical science teachers must identify and utilize 
teaching‑learning strategies that foster learners’ lifelong 
learning skills. Clinical case problem‑solving  (CCPS) 
sessions are found to be encouraging techniques that help 
in achieving these goals. On through literature research, 
authors could not find any studies related to this in 
Oman, especially in Immunology course. Hence, the 
present study was aimed at assessing the effectiveness 
of CCPS sessions as a module in promoting students’ 
learning in Immunology.

Materials and Methods

Study participants and sampling
The present cross‑sectional single‑cohort study 

was conducted in the Department of Microbiology 
and Immunology, College of Medicine and Health 
Sciences  (CoMHS), during 2021‑2022. The CoMHS 
follows six‑year MD program from MD1 to MD6. In 
MD3, students undergo training in Microbiology and 
Immunology along with other major courses, namely, 
Pathology and Pharmacology. MD3 medical students 
of the academic year 2021‑2022 were the eligible 
participants, and the participation was entirely voluntary 
in nature. The participants were sensitized about the 
conduct of the study and included after obtaining an 
informed consent. Confidentiality and anonymity of 
the participants was maintained. Figure  1 depicts the 
flowchart of the study design.

Study design and data collection tools
A clinical case on anaphylaxis was designed, 
pre‑validated by Microbiology and Internal Medicine 
experts for reliability and suitability for the use. All 
participants were sensitized about the CCPS session. 
The topic and the learning resources for the session 
were notified two weeks prior to the activity, and all 
participants were instructed to prepare before attending 
the session. The session was for 2 hours duration and 
was conducted offline in the Microbiology laboratory. 
The activity included administration of pre‑test through 
Google form and collection of responses, followed by 
grouping of all participants with 7‑8 members in each 
group. Each group was given pre‑test‑questions to 
discuss within the group and critically evaluate each 
option to arrive at the correct answers with justification. 
Following this, each group was given a clinical case 
with set of learning objectives to discuss and find the 
solution for case‑related problems. Once all groups 
completed the task, each group was asked randomly to 
present their answers to case‑related learning objectives 
with explanation and justification. Facilitators gave 
feedback and cleared all doubts and misconception 
of the participants. Finally, students were assessed 
by administering post‑test through Google form and 
responses were collected.

Feedback
After completion of the CCPS session, students were 
asked to give their feedback on the session. The 
self‑administered questionnaire, pre‑validated by 
Immunology and Internal Medicine faculty for the 
reliability was administered through Google form. 
Before sharing the feedback, all participants were 
briefed about the importance of their honest and critical 
feedback. The questionnaire included Questions with 
3‑point Likert scale (agree, neutral, and disagree). The 
responses were collected, cleaned, entered to Microsoft 
Excel, and analyzed using SPSS software version 22. 
The results obtained were tabulated in the form of 
numbers and percentages.
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Statistical analysis
Paired t‑test was used to compare the pre‑test and 
post‑test scores. The 3‑point 10‑item questionnaire was 
analyzed to represent the perception of the participants 
regarding the effectiveness of CCPS as a module in 
encouraging their lifelong learning process. Cronbach’s 
alpha coefficient test was used to assess the reliability 
of the questionnaire. The result of Cronbach’s alpha 
test done with the SPSS version  22 for all items was 
calculated as 0.863, thereby representing the reliability of 
the questionnaire. The data was tabulated as frequencies 
and proportions as Agree  (%), Neutral  (%), and 
Disagree (%). Opinions regarding the teaching method 
were analyzed qualitatively for representative quotations 
until saturation of ideas was achieved.

Ethical consideration
The present study was approved by the Institutional 
Research and Ethic Committee  [Approval no: NU/
COMHS/EBC0014/2022].

Results

In total, 103 MD3 year students of the academic year 
2021‑2022 participated in the study. Figure  2 shows 
significant increase in post‑test scores  (19.01  ±  1.17) 
compared to pre‑test scores (9.62 ± 2.98) indicating CCPS 

session was effective in improving students’ knowledge 
about the topic. Students’ perception on the effectiveness 
of CCPS as a teaching‑learning strategy in immunology 
is depicted in Figure  3. Majority of students  (>90%) 
expressed that CCPS session was interesting and 
motivated them to engage in active learning. Nearly 92% 
of students said CCPS encouraged peer discussion and 
enhanced their knowledge on the topic. About 83.5% 
students said the session was enjoyable and it enhanced 
their critical thinking and problem‑solving ability. More 
than 85% of students expressed that the session helped 
them to understand how the gained knowledge can be 
confidently applied to solve the clinical‑related problems. 
Also, majority (88%) of them felt the session benefitted 
them in clearing their topic‑related misconceptions. 
Nearly 80% of the students indicated that session 
facilitated their lifelong learning, 88% opined CCPS 
promoted deep learning, while 89% of them suggested 
for including such sessions for more clinical immunology 
topics in future.

Discussion

Modern medical education is rapidly changing from 
teacher‑centered to student‑centered.[17] Medical 
educators have realized the importance of mixing of 
basic and clinical sciences as vertical integration.[18] Some 
educators have introduced teaching‑learning strategies 
that illustrate teaching points with simulated or clinical 
case scenarios early in basic science courses. CCPS 
approach has received much attention in medical 
education worldwide as it is student‑centered and 
exposes students to real‑world clinical case scenarios 
which are required to be solved by deep understanding 
of concepts, thinking critically, linking theory to practice, 
interrelating, and justifying answers, and applying 
gained knowledge to diagnose.[10] Thus, enhances their 
interpretative, diagnostic, and treatment artistry. The 
current study was aimed at utilization of interactive 
CCPS approach in immunology course and to evaluate 
students’ perception on effectiveness of CCPS in 
promoting their lifelong learning skills. In our study, 
students’ post‑test scores were significantly higher 
compared to pre‑test scores indicating noteworthy 
refinement in their learning  [p  <  0.05]. This suggests 
CCPS approach is an effective method that facilitates 
students to build on prior knowledge and integrate the 
acquired knowledge to solve the clinical problem. This 
finding is coherent with the reports of similar studies 
conducted elsewhere.[19,20]

A CCPS approach involves a clinical case, set of questions 
or problem to be solved, and a defined set of session 
learning objectives with a measured outcome.[18] In this 
approach, some information is provided prior to the 
session, some presented during the learning intervention, 

Enrollment

Assessed for eligibility (n = 133)

Excluded (n = 30)
•  Incomplete participation/

absent/ declined to (n = 30)
9(nparticipate (n = 30)

Participants included
(n = 103)

Allocation

Sensitization of students on Clinical case Problem solving, their role
in it and the role of teachers

Follow up

Feedback questionnaire framed and validated, Clinical case & topic
selected

Pre-test & Clinical case problem solving sessions conducted (Onsite)

Post-test & Feedback questionnaire administered to students through
Google forms

Analysis

Compilation of data & Quantitative and Qualitative analysis of the data

Figure 1: Flow chart of study design
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and some information is unearthed during students’ 
active peer interaction and question answering session. 
This would encourage students to self‑identify their 
learning needs, promotes their interest, and motivates 
them to get actively involved in peer discussion. This 
in turn, facilitates students’ arguments and expression 
of their views on points that they can rely on and those 
which should be mistrustful. This endeavor lays the 
foundation for students’ progression in right direction. 
Previous studies have demonstrated that students 
emerge as better lifelong learners when self‑identify their 
learning needs, discuss with peers, and build on existing 
knowledge.[11,21] In our study, majority of the students 
opined that the CCPS stimulated interest, promoted peer 
discussion, and enhanced their knowledge on the topic.

Measurement of critical thinking among the medical 
students is considered as one of the criteria for the 
accreditation of medical schools by World Federation for 
Medical Education.[22,23] Critical thinking skills facilitate 
recognizing and addressing situation, processing, and 
organizing the facts, and linking the facts to define 
a problem and develop effective solutions. Clinical 
case‑based teaching‑learning approach provides an 
opportunity to students to critically evaluate their ideas, 
bridge theory and practice, acquire greater knowledge, 
and apply gained knowledge to find solution to 
clinical‑related problems.[11,18,21] The current study results 
support these facts as most of the students expressed 
that CCPS improved their critical thinking ability, 
problem‑solving skills, and knowledge on the topic.

Medical professionals must have diversified multifarious 
knowledge to face the various situations during their 
clinical practice. Hence, deeper learning that drives 
beyond simple rote learning and identification of 
correct answers is crucial during their medical training 
right from the beginning of the medical course. Deep 
learning is more aligned with impactful skills such as 
observation, communication, assessing the credibility 
of sources of information, clarification of concepts, 
distinguishing facts, justifying, and concluding facts, 
and evaluating and bridging previous information 
with new information resulted from reasoning and 
problem‑solving.[11,18,21,24] Thus, focusing on deep 
learning approach in basic medical sciences is crucial 
to train medical students to face real patient‑related 
challenges as they progress to clinical years and, prepare 
them as a confident future clinical practitioner. In the Figure 2: Pre‑test and post‑test scores
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current study, most of the students agreed that CCPS 
facilitated their deep learning.

Finally, 9 out of 10 participants opined that CCPS 
approach should be incorporated to more topics in 
immunology, indicating it had a positive impact on 
promoting lifelong learning skills. This can be ascribed 
to students’ active participation in the learning process 
during the session. Scientific literature reveals that 
students engagement in discussion with peers enhances 
communication skills, ability to think critically, and 
analyze, justify, and deduce facts, and thus enhances 
attainment of higher level of cognition, enhancement of 
problem‑solving ability, and understanding of disease 
concepts rather than just memorization.[18,24]

This study has several limitations. First, the sample size 
was small that has involved only MD3 cohort. Second, 
the study was performed using a single‑case scenario. 
Although, the case scenario was carefully created by 
experts, the possibility of bias cannot be ruled out 
completely and therefore, validity of the study results 
remains limited. Third, clinical case scenarios differ 
from real patients. Hence, follow‑up studies need to be 
conducted in the future to assess long‑term benefits of 
case scenario‑based learning approach in pre‑clinical 
years on students’ clinical decision‑making and their 
ability on performance on real cases during clinical 
years and future clinical practice. Finally, this study was 
single centered and hence, results of the study cannot be 
generalized; and hence, multi‑centered study involving 
medical students at different medical universities in 
Oman is recommended.

Conclusion

From the findings of our study, it can be reasoned 
that CCPS is an effective teaching‑learning strategy to 
encourage students’ engagement and promote their 
learning. It provides an opportunity to involve in active 
peer discussion, think critically, clarify doubts and 
misconceptions, deeper understanding of concepts, 
acquire deeper knowledge, and apply gained knowledge 
confidently to resolve clinical‑related problems. Thus, 
promotes better lifelong learning.
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