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Introduction  

Competency-Based Medical Education (CBME), 

introduced by the National Medical Commission (NMC) 

in India in 2019 with revised guidelines released on Sep 

12, 2024 [1], represents a paradigm shift in medical 

training. Unlike traditional time-based education 

models, CBME emphasizes learner progression based on 

demonstrated competence, ensuring that medical 

graduates are equipped with essential skills, knowledge, 

and professional behaviors necessary for high-quality 

patient care [2]. However, despite its structured 

framework, the transition to CBME in India has 

presented significant challenges, particularly for medical 

students who are accustomed to passive, exam-driven 

learning methodologies [3]. 
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Background & Objective: Competency-Based Medical Education (CBME), introduced by the 

National Medical Commission (NMC) in India in 2019 and revised in 2024, represents a 

transformative shift toward outcome-driven, learner-centered medical training. Despite faculty 

development efforts, a gap remains in sensitizing medical students to CBME early in their 

education. This study aimed to develop and evaluate the START CBME (Sensitization and 

Training for Adapting to the Requirements of Transition in CBME) module to enhance first-

year medical students' understanding and engagement with CBME. 
 

Materials & Methods: A needs assessment was conducted among first-year medical 

students to evaluate their Knowledge, Attitudes, and Practices (KAP) regarding CBME. Based 

on findings, a structured module was developed, incorporating interactive lectures, small-group 

discussions, reflective exercises, and competency-mapping activities. The content validity of 

the module was evaluated using a Content Validity Index (CVI) of 0.92, while its reliability 

was confirmed with a Cronbach’s alpha of 0.87. It was pilot-tested among 24 students selected 

through random stratified sampling. Pre- and post-intervention assessments were conducted 

using a validated questionnaire, and statistical analysis measured the module’s impact. 
 

Results: Post-intervention, knowledge scores improved significantly (p < 0.001), and student 

attitudes toward CBME became more positive. Participants rated the module highly for clarity, 

relevance, and effectiveness in easing their transition to CBME. 
 

Conclusion: Early CBME sensitization through structured training improves student 

engagement, knowledge, and readiness for competency-based learning. The START CBME 

module serves as a replicable model for institutions seeking to enhance CBME preparedness 

among medical students. 
 

Keywords: CBME, medical education, competency-based learning, student engagement, early 

sensitization, structured training 
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CBME is grounded in the philosophy of outcome-based 

education, wherein the curriculum is meticulously 

structured around explicitly defined competencies across 

diverse domains such as medical expertise, patient care, 

communication, professionalism, and systems-based 

practice [4]. By establishing clear performance 

benchmarks, CBME ensures that every medical graduate 

meets a standardized level of proficiency necessary for 

high-quality patient care [5]. The successful 

implementation of CBME relies heavily on medical 

institutions and faculty, who are tasked with not only 

delivering competency-based curricula but also fostering 

a supportive learning environment [6]. Faculty 

development programs ranging from Basic to Advanced 

training in medical education have been widely 

implemented to equip educators with the necessary 

pedagogical tools for CBME execution [7]. However, 

these efforts have largely focused on training faculty 

rather than preparing students to adapt to the new 

learning paradigm. Research indicates that while faculty 

members may be well-versed in CBME principles, 

students often struggle to engage with this educational 

shift due to a lack of early orientation and structured 

guidance [8]. Despite the established CBME structure 

and faculty development efforts, students still struggle to 

fully realize the intended benefits of the curriculum, 

often because they lack awareness of the foundational 

principles and the underlying meaning behind the CBME 

components [9]. A study conducted revealed that first-

year students often experience confusion and anxiety 

when transitioning from traditional lecture-based 

learning to the self-directed, competency-driven 

approach required in CBME [10]. In particular, the 

sudden shift in assessment strategies from rote 

memorization to formative, workplace-based evaluations 

has been cited as a major source of student stress 

[11]. Without adequate sensitization, many students 

perceive CBME as an additional burden rather than a 

structured framework designed to enhance their learning 

experience. Medical students often feel like complete 

beginners as they start their journey in medical school. 

The learning environment, teaching faculty, curriculum, 

and various learning approaches can differ significantly, 

leaving students feeling overwhelmed about their 

performance. They are now expected to take greater 

responsibility for their learning, moving beyond passive 

absorption of knowledge to actively engaging in the 

learning process. This requires a higher level of 

discipline, adaptability, and a proactive approach to 

education [12]. Given these challenges, there is a 

pressing need for structured early sensitization programs 

that introduce students to CBME principles in a clear, 

engaging, and supportive manner. To address this gap, 

we developed the START CBME (Sensitization and 

Training for Adapting to the Requirements of Transition 

in CBME) module—a structured orientation program 

designed specifically for first-year medical students. 

This initiative is aimed at bridging the knowledge gap, 

easing the transition to competency-based learning, and 

equipping students with the necessary mindset to thrive 

in CBME [13]. It is important for students to recognize 

that CBME is not merely a curricular innovation or a 

pedagogical trend; it is rather a transformative approach 

that redefines what it means to be a medical professional 

[14]. Without a proper introduction to CBME's 

underlying philosophy, students may perceive the 

demands of this new approach as burdensome or even 

arbitrary. This misalignment can lead to disengagement, 

as students struggle to see the relevance of the 

competencies they are being asked to develop. Early 

sensitization, therefore, serves as a critical bridge 

between students' prior educational experiences and the 

new expectations placed upon them. It is essential that 

this sensitization goes beyond a superficial introduction 

to CBME's mechanics. It should involve a deep, 

reflective engagement with the principles of 

competency-based learning, helping students to 

internalize the notion that medical education is not about 

accumulating knowledge for its own sake, but about 

developing the skills, attitudes, and behaviors that will 

enable them to serve their future patients effectively [15]. 

Furthermore, this early engagement with CBME can 

cultivate a mindset of lifelong learning and adaptability. 

As students come to understand that their education is 

not a finite process but a continuous journey of 

professional development, they are more likely to 

embrace the self-directed learning, critical reflection, and 

continuous improvement that CBME encourages [16]. In 

this way, early sensitization to CBME does more than 

prepare students for the immediate challenges of medical 

school; it lays the foundation for a career characterized 

by competence, compassion, and a commitment to 

excellence. 

Materials & Methods 

Design and setting(s) 

This study was conducted in two phases at Panimalar 

Medical College Hospital & Research Institute, Chennai, 

India. The first phase involved a cross-sectional needs 

assessment to evaluate first-year medical students' 
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baseline KAP regarding CBME. The second phase was 

a quasi-experimental pre-post pilot study designed to 

assess the effectiveness of the START CBME module in 

improving students' understanding and engagement with 

CBME principles. Approval was obtained from the 

Institutional Ethics Committee of Panimalar Medical 

College Hospital & Research Institute (PMCHRI-IHEC) 

prior to the start of this study (Approval Number: 

PMCH&RI/IHEC/2024/202; dated: 06.08.2024). 
 

Participants and sampling  

For the needs assessment, 150 first-year medical 

students were recruited through convenience 

sampling to participate in a structured questionnaire-

based survey. In the pilot testing phase, 24 students were 

randomly selected using stratified random sampling to 

ensure diverse representation. These students completed 

a pre-test, engaged with the START CBME module for 

two weeks, and then completed a post-test and feedback 

survey to evaluate the module’s impact. 
 

Tools/Instruments 

The needs assessment was conducted with 150 first-year 

medical students to evaluate their knowledge, attitudes, 

and practices concerning the core components of 

Competency-Based Medical Education (CBME) using 

a 36-item validated online questionnaire. The 

questionnaire comprised 9 knowledge, 15 attitude, and 

12 practice-based questions. Reliability testing revealed 

a high Cronbach’s alpha of 0.86, indicating strong 

internal consistency. The knowledge responses were 

structured as Yes/No/Not Sure. Attitudes and practices 

were assessed using a 5-point Likert scale (Strongly 

Agree/Agree/Neither Agree nor 

Disagree/Disagree/Strongly Disagree for attitudes and 

Always/Often/Sometimes/Rarely/Never for practices). 

The knowledge section assessed students' familiarity 

with key CBME principles, including competency-based 

assessment methods, the role of self-directed learning, 

active learning strategies such as flipped classrooms and 

small-group discussions, constructivist learning theory, 

and the significance of group dynamics in medical 

education. 

The attitudes section evaluated students' perceptions of 

CBME's effectiveness in preparing them for real-world 

medical practice, their comfort with competency-based 

assessment over traditional time-bound progression, and 

their willingness to engage in self-directed and reflective 

learning approaches. The practices section measured 

students' prior engagement with CBME-aligned learning 

methodologies, including participation in structured 

reflection sessions, usage of logbooks, involvement in 

formative assessments, engagement with simulated 

learning environments, and experience with feedback-

driven competency assessments. The needs assessment 

results revealed a mean knowledge score of 4.4 ± 1.2 out 

of 9, knowledge 

knowledge score of 4.4 ± 1.2 out of 9, indicating limited 

awareness of CBME principles. The mean attitude score 

was 6.2 ± 0.8 out of 15, demonstrating moderate 

acceptance but uncertainty about CBME’s effectiveness. 

The mean practice score was 5.3 ± 1.1 out of 12, 

suggesting infrequent engagement with CBME 

methodologies. These findings highlighted a critical gap 

in student preparedness. The START CBME module 

was then designed as a comprehensive structured 

orientation program for first-year medical students [17] . 

The module included all components described in the 

NMC-mandated Revised CBME Curriculum (2024). 

Unlike conventional orientation programs, the START 

CBME module integrates competency-based learning 

strategies with structured guidance on adapting to 

medical education. It incorporates reflective exercises 

grounded in constructivist learning theory, allowing 

students to develop self-awareness, critical thinking, and 

adaptability. This theoretical framework was chosen to 

promote experiential learning, emphasizing active 

engagement over passive knowledge acquisition. The 

conceptual framework of the design of START CBME 

module is given in Figure 1. The 32 components 

described in the module include: Rethinking Your 

Approach to Learning, Introduction to Adult Learning 

Principles, The 12+1 Roles of Student in Medical 

Education, Educational Theories and Principles, 

Introduction to CBME, Roles of the Indian Medical 

Graduate (IMG), Understanding Goals, Competencies & 

Learning Objectives, Overview of Group Dynamics, 

Foundation Course, Alignment & Integration, Early 

Clinical Exposure (ECE), Attitudes, Ethics and 

Communication (AETCOM), Role of Logbooks, Role of 

Electives, Family Adoption Program (FAP), Mentorship 

in Medical Education, Personal Well-Being, Managing 

Stress & Burnout, Coping with Failure, Introduction to 

the Learner-Doctor Method, Research, Emerging Role of 

Artificial Intelligence, Pandemic Management, Online 

Learning & Assessment, Simulation-Based Learning, 

Large Group Teaching (LGT), Small Group Teaching 

(SGT), Self-Directed Learning (SDL), Flipped 

Classroom, Demonstrate, Observe, Assist and Perform 

(DOAP), Assessments in Medical Education, 
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Entrustable Professional Activities (EPA), Effective 

Feedback for Learning, and Evaluation & Student 

Feedback. 

These components orient students to the CBME 

framework and provide strategies to adapt from their first 

professional year to internship. 

 

 

 

Figure 1. Conceptual framework of the START CBME module  

This figure illustrates challenges in transitioning to Competency-Based Medical Education (CBME) and 

how the START CBME module addresses these gaps through a structured, student-centered approach, 

enhancing understanding, confidence, and engagement in CBME. 
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Data collection methods  

Validation of the Module 

The validity and reliability of the START CBME module 

were assessed using a 36-item online questionnaire. 

Purposive sampling was used to recruit 10 medical 

education experts, consisting of internal and external 

faculty members at the level of Professor or Associate 

Professor, all of whom were members of their 

institution’s Medical Education Unit or curriculum 

committee. An email invitation with a SurveyMonkey 

link and a soft copy of the module was sent, with a 

follow-up reminder after one week. 

Face validity was performed to evaluate the module’s 

clarity, relevance, and suitability, providing an average 

evaluation score of 4.7/5 across all criteria. Content 

validity was assessed using both the Item Content 

Validity Index (I-CVI) for individual components and 

the Scale Content Validity Index for Universal 

Agreement (S-CVI/UA). Reliability was confirmed with 

an Intraclass Correlation Coefficient (ICC) of 0.87, 

indicating strong internal consistency and 

reproducibility. These specific validity measures were 

chosen to ensure a robust evaluation of the module’s 

effectiveness. Face validity assessed the 

comprehensibility and usability of the content. The I-

CVI and S-CVI/UA established content alignment with 

CBME principles. The ICC measured consistency across 

multiple evaluators, confirming the module’s reliability 

in different educational settings. 
 

Pilot testing & evaluation of the module 

Following validation, the START CBME module was 

pilot-tested with 24 first-year medical students. As this 

was a pilot study, medical students were invited to 

participate, and out of the volunteers, 24 were selected 

by randomization which was performed using a 

computerized selection algorithm to ensure unbiased 

allocation. Random stratified sampling was applied to 

ensure diverse representation across gender and 

academic backgrounds, minimizing selection bias. 

Written informed consent was obtained from all students. 

A pre-test assessment was conducted using 25 scenario-

based multiple-choice questions, designed to evaluate 

students’ ability to apply CBME principles in real-world 

medical training situations. The test covered key areas 

such as competency mapping, self-directed learning, 

formative assessments, and professionalism. The module 

was provided in hard copy format for self-paced study 

over two weeks. A post-test was then conducted, using 

the same 25 MCQs, to measure improvement in students’ 

application of CBME concepts. To evaluate the module’s 

usability and effectiveness, a 9-item feedback 

questionnaire was administered using a 10-point rating 

scale, assessing clarity, relevance, ease of use, and 

impact on learning. 
 

Data analysis  

Pre- and post-test scores were analyzed using paired t-

tests to assess the significance of knowledge 

improvement. Descriptive statistics summarized student 

feedback on the module. Validation metrics, including I-

CVI, S-CVI/UA, and ICC, were employed to evaluate 

content validity and reliability. All statistical analyses 

were conducted using the Statistical Package for Social 

Sciences (SPSS), version 17, developed by SPSS Inc., 

USA, for Microsoft Windows. A p-value of less than 

0.05 was considered statistically significant. 

Results 

The needs assessment revealed significant gaps in 

students' knowledge, attitudes, and practices regarding 

CBE. Knowledge scores were notably low (4.4 ± 1.2 out 

of 9), with a high frequency of “Not sure” responses, 

particularly in areas such as competency-based 

assessments, self-directed learning strategies, and group 

dynamics. More than 60% of students were unfamiliar 

with the flipped classroom model, and over 65% lacked 

awareness of formative assessments and their role in 

CBME. 

Attitude scores were also suboptimal (6.2 ± 0.8 out of 

15), with the majority of students selecting “Neither 

agree nor disagree” or lower, indicating uncertainty 

about CBME’s effectiveness. Notably, only 28% of 

students agreed that CBME adequately prepares them for 

real-world medical practice, while 35% expressed 

concerns about their ability to engage in self-directed 

learning. 

Practices related to CBE were infrequent, as reflected in 

the predominance of “Rarely” and “Never” responses 

across the 12 practice items, with an overall practice 

score of 5.3 ± 1.1. Only 22% of students reported 

regularly engaging in self-directed learning, and fewer 

than 30% had experience with structured reflection 

sessions, which are integral to CBME. These findings 

highlight a critical need for targeted interventions to 

enhance students’ understanding, foster more positive 

attitudes, and improve their practical engagement with 

CBME principles (Figure 2). 

 

 [
 D

O
I:

 1
0.

61
88

2/
ed

cj
.1

8.
3.

14
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 e
du

jo
ur

na
l.z

um
s.

ac
.ir

 o
n 

20
26

-0
2-

02
 ]

 

                             5 / 10

http://dx.doi.org/10.61882/edcj.18.3.145
https://edujournal.zums.ac.ir/article-1-2384-en.html


150 START CBME MODULE DEVELOPMENT                                                                                                           

J Med Edu Dev                                                                                                                                             2025;18(3) 

 

 
Figure 2. Needs assessment revealing knowledge, attitudes, and practices of first-year 

medical students  

This figure presents baseline scores showing low knowledge (4.4), moderate attitudes (6.2), 

and limited practices (5.3) in Competency-Based Medical Education (CBME). 

 

 

The module demonstrated high validity and reliability, 

confirming its effectiveness as a structured orientation 

tool for CBME. Face validity yielded an average 

evaluation score of 0.97 ± 0.048, reflecting strong 

agreement among experts regarding the module’s clarity, 

relevance, and usability.  

Content validity results were equally strong, with an I-

CVI of 0.97 ± 0.048 and a S-CVI/UA of 0.95 ± 0.046, 

confirming that the module comprehensively covers 

essential CBME components. 

Reliability assessment yielded an ICC of 0.87, indicating 

strong internal consistency and reproducibility across 

different evaluators. Pre-test results, measured with 25 

scenario-based multiple-choice questions, showed 

an average score of 8.0 ± 2.1, indicating limited initial 

comprehension of CBME concepts and their application 

in clinical and educational settings. Students particularly 

struggled with competency mapping, Entrustable 

Professional Activities (EPAs), and self-directed 

learning principles, where over 65% of responses were 

incorrect. 

Following two weeks of module engagement, post-test 

scores improved significantly to an average of 21.2 ± 1.8, 

with a statistically significant difference (p < 0.0001).  

 

The highest improvements were observed in applying 

competency-based assessment principles (average score 

increase of 64%) and understanding self-directed 

learning strategies (increase of 58%). These results 

suggest that the module was effective in enhancing 

students’ ability to apply CBME concepts in a structured 

and meaningful manner. 

Feedback on the module was collected using a 9-item 

questionnaire rated on a 10-point scale, providing 

insights into its clarity, relevance, and practical value. 

Students expressed high satisfaction, with ratings 

consistently above 9.4 across all parameters (Figure 

3). Specifically, 95% of students reported that the 

module effectively clarified CBME principles and their 

role in medical education. Additionally, 92% of students 

found the reflective exercises particularly useful in 

helping them internalize competency-based learning 

concepts, while 94% agreed that the module provided 

actionable strategies for transitioning into CBME. 

Overall, the results indicate that the START CBME 

module significantly improved students’ knowledge, 

attitudes, and practical engagement with CBME, 

effectively addressing the gaps identified in the needs 

assessment. 
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Figure 3. Students’ feedback about the START CBME module 

This figure presents students’ high satisfaction regarding the module’s clarity, structure, 

engagement, applicability, and alignment with CBME principles. 

 

Discussion 
The shift to CBME is equally challenging for medical 

students. The transition is not just about mastering 

content but clearly understanding the purpose and 

relevance behind each component of CBME such that 

they are guided in an informed and responsible way. 

Studies conducted previously have explored students’ 

positive perceptions towards CBME through faculty-

driven and curriculum-based implementations [18, 19]. 

However, students’ ability to comprehend the meaning 

behind each component is not well studied. A study 

conducted in an Indian medical school found that while 

students appreciated the emphasis on competencies, 

many struggled with self-directed learning and 

competency-based assessments due to a lack of 

structured orientation at the beginning of their medical 

education [20]. Similar concerns have been reported in 

studies from the UK and Canada, where students 

transitioning into CBME expressed difficulty in adapting 

to entrustable professional activities and formative 

assessments without early guidance [21, 22]. 

The introduction of START CBME module stands as a 

critical need for first professional medical students to get 

acquainted about CBME. The module has been validated  

 

 

for its content with high reliability scores. By embedding 

reflective exercises and aligning content with the NMC’s 

revised guidelines, the module not only addresses 

knowledge deficits but also fosters a proactive learning 

mindset among students [23]. Compared to other CBME 

orientation programs, START CBME distinguishes itself 

by integrating constructivist learning principles with 

competency mapping exercises, a feature lacking in 

traditional foundation courses offered in Indian medical 

colleges. An analysis of early CBME sensitization 

programs in Singapore suggests that incorporating 

structured self-reflection significantly enhances student 

engagement with competency-based frameworks [24]. 

The strong post-test gains observed in this study align 

with these international findings, reinforcing the 

importance of reflective learning in medical education. 

The significant gains in post-test scores, coupled with 

positive feedback on module clarity and relevance, 

highlight the importance of familiarizing students with 

CBME principles from the onset of their medical 

education. The improvement in self-directed learning 

scores is particularly noteworthy, as previous studies 

have reported that Indian medical students often struggle 
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with autonomous learning due to a predominantly 

teacher-driven pre-university education [25]. Addressing 

this gap early may improve students’ adaptability and 

engagement in competency-based curricula. 

Furthermore, the structured, outcome-based approach of 

START CBME supports students in transitioning from 

passive learning to an active, self-directed educational 

model.  

This shift is essential in preparing future physicians who 

are adaptable, skilled, and committed to continuous 

professional development [26]. In the context of CBME 

implementation in India, these findings suggest that early 

exposure to competency-based learning frameworks 

should become a standardized component of the medical 

curriculum [27]. Faculty development efforts have 

primarily focused on training educators in CBME 

principles, but student sensitization remains an 

overlooked aspect [28].  Integrating structured CBME 

orientation modules within the foundation course could 

address this issue, ensuring that students and faculty 

progress toward competency-based learning with shared 

expectations. 

Despite these strengths, this study has some limitations. 

The pilot test was conducted with a relatively small 

sample of 24 students, which may limit the 

generalizability of the findings. Additionally, as this was 

a single-institution study, variations in curriculum 

delivery and institutional support structures in other 

medical schools may influence the effectiveness of the 

module in different settings. Future research should 

expand the sample size and evaluate the module’s impact 

across multiple institutions to ensure its broader 

applicability. Longitudinal studies assessing the 

retention of CBME concepts and their influence on 

student performance in later academic years would 

provide valuable insights into the long-term 

effectiveness of CBME sensitization. 

Future research should also explore the long-term impact 

of CBME orientation modules on clinical performance, 

assessment scores, and professional development. A 

mixed-methods approach incorporating qualitative 

feedback from students and faculty could provide deeper 

insights into the challenges and benefits of CBME 

sensitization. Furthermore, the integration of 

technology-enhanced learning tools could be 

investigated to enhance the effectiveness of competency-

based training.  

The module’s design and outcomes could serve as a 

model for other institutions aiming to enhance CBME 

comprehension and engagement, contributing to the 

broader goal of quality-driven medical education in 

India. As competency-based education continues to 

evolve, early sensitization programs such as START 

CBME could play a pivotal role in bridging the gap 

between traditional medical training and outcome-driven 

learning, ultimately shaping more competent and self-

directed healthcare professionals. 

Conclusion 

The START CBME module provides a structured and 

reflective approach to bridging the transition from 

traditional learning to competency-based medical 

education for first-year students. By introducing CBME 

principles early, the module enhances student 

understanding, fosters self-directed learning, and 

improves engagement with competency-based training. 

The significant gains in knowledge, attitudes, and 

practical application of CBME concepts highlight its 

effectiveness in addressing the initial challenges students 

face in adapting to this educational model. These 

findings underscore the importance of structured CBME 

sensitization programs in fostering adaptability, critical 

thinking, and professional responsibility among medical 

students.  

As competency-based education becomes the standard in 

medical training, this module can serve as a model for 

institutions aiming to strengthen student readiness, 

ensuring a smoother transition into CBME and 

promoting lifelong learning habits essential for future 

healthcare professionals. 
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