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Abstract 
Undergraduate medical curricula must evolve to meet increasing expectations for 
clinical competence, systems thinking, and lifelong learning from the earliest study 
years. This article proposes a three-year adaptive, blended, competency-based spiral 
curriculum designed for years 1–3 of the bachelor medical program. The model 
integrates early clinical exposure, longitudinal quality-improvement projects, 
structured skills-laboratory training, and analytics-driven personalized learning 
pathways, all delivered through a blended online–onsite strategy. Evidence from recent 
literature on competency-based medical education, blended learning, and longitudinal 
integrated experiences is synthesized to justify key design elements and anticipated 
outcomes. The proposed curriculum addresses persistent challenges, including 
overcrowded timetables, variable student preparedness, faculty development needs, 
and limited outcome tracking. A mixed-methods evaluation framework combining 
learning analytics, workplace-based assessment, and student-reported measures is 
outlined. The article concludes with future directions for implementation, 
management, and scalability across diverse institutional contexts. 
Keywords: medical education, competency-based, blended learning, spiral 
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Introduction 
Global shifts toward competency-based medical education (CBME) emphasize clearly 
defined outcomes, flexible progression, and performance-based assessment rather than 
time-based exposure. Early years (1–3) of undergraduate programs are increasingly 
expected to integrate foundational sciences with clinical reasoning, professional skills, 
and systems-based practice instead of traditional discipline-siloed, lecture-heavy 
designs.[2][3][5][8] 
Evidence shows that curricula combining integrated, case-based and application-
focused learning can improve board performance and clinical reasoning, supporting a 
systems- and application-based approach from the first year. Longitudinal, experience-
based quality-improvement curricula for early clinical students have successfully 
developed competencies in systems-based practice, self-directed learning, and 
stakeholder engagement, although higher-order skills require more structured 
scaffolding.[1][2] 
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The COVID-19 era accelerated adoption of online and hybrid teaching, highlighting 
that fully online delivery risks knowledge and skills gaps, whereas blended models are 
generally preferred by students and can better support clinical skills acquisition and 
interactive learning. At the same time, evaluations of CBME implementations point to 
persistent challenges in defining higher-order competencies, aligning assessments, and 
reporting evaluation practices systematically.[4][5][9][6][7][8][10][11] 
This article proposes a new approach for the 1st–3rd years of a bachelor-level medical 
curriculum: an adaptive, blended, competency-based spiral model. The aim is to 
enhance learning outcomes—knowledge, skills, and professional attitudes—while 
addressing implementation challenges and enabling continuous quality improvement. 
Methods 
Conceptual framework 
The proposed curriculum design integrates three evidence-informed frameworks: 
Competency-based medical education: outcomes defined across domains such as 
medical knowledge, patient care, communication, professionalism, and systems-based 
practice, with progression judged by demonstrated performance.[3][5][8] 
Spiral integration: recurring exposure to core concepts with increasing complexity and 
clinical authenticity across years 1–3. 
Blended, learner-centered pedagogy: combination of asynchronous e-learning, 
synchronous interactive sessions, and supervised clinical/practical activities, 
encouraging self-directed and collaborative learning.[4][9][7][10] 
Curriculum mapping and design steps 
Define year-wise competency milestones for years 1–3 aligned with national and 
institutional outcomes frameworks.[3][5][6] 
Map existing content into integrated modules (e.g., cardiorespiratory block, growth and 
development, infection and immunity) with clear links between basic sciences, clinical 
reasoning, and public health.[2] 
Embed longitudinal learning threads: 
Early clinical exposure and patient contact 
Longitudinal QI/innovation projects 
Professionalism, ethics, and communication 
Data literacy and learning analytics literacy.[1][12][2] 
Design blended learning packages for each module, consisting of: 
Pre-class microlearning units (videos, quizzes, cases) 
In-class team-based learning (TBL), case-based discussions, and skills-lab sessions 
Post-class reflective tasks and low-stakes assessments.[4][9][7] 
Develop an assessment blueprint including workplace-based assessments, OSCEs, 
progress testing, and portfolio review, aligned to competency milestones.[5][8][3] 
Evaluation plan 
A three-layer mixed-methods evaluation is proposed: 
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Learning outcomes: exam scores, OSCE performance, QI project rubric scores, and 
progression rates across years 1–3. 
Process indicators: engagement metrics from the learning management system (LMS), 
attendance, and completion of preparatory materials. 
Perceptions and context: student and faculty surveys, focus groups, and 
implementation logs to identify barriers and enablers.[4][9][7][8] 
Data would be analyzed annually and fed back to curriculum committees for iterative 
improvements. 
Results 
This section presents illustrative (synthetic) results demonstrating how the proposed 
model could influence outcomes and how they might be reported. 
Descriptive curriculum structure 
The 3-year structure can be summarized as follows: 
Year 1: Foundations of basic sciences integrated with early patient narratives, 
introductory clinical skills, and team-based learning. 
Year 2: Systems-based modules with stronger clinical reasoning, structured skills-lab, 
and initiation of longitudinal QI/innovation projects. 
Year 3: Longitudinal integrated clinical attachments (where feasible), advanced 
simulation, completion of QI projects, and preparation for high-stakes examinations 
and transition to more clinical years.[1][2][13] 
 

Table: Comparison of instructional methods across three years 
Feature / Method Year 1 (Foundations) Year 2 (Systems 

focus) 
Year 3 (Clinical 
transition) 

Primary teaching 
modality 

Blended lectures + 
TBL pre-clinical 
sessions 

Case-based learning + 
TBL + flipped 
classrooms 

Case-based seminars + 
workplace learning 

Clinical exposure Simulated patients, 
ward observation half-
day/month 

Weekly clinical 
tutorials, short 
specialty visits 

Longitudinal integrated 
clinical placements 

Skills-lab 
emphasis 

Basic examination 
skills, communication 
basics 

Procedural skills, 
communication in 
acute scenarios 

Complex skills, 
interprofessional team 
simulations 

Longitudinal QI / 
innovation 
component 

Introduction to 
systems thinking and 
QI concepts 

Group-based QI project 
design and proposal 

Implementation, 
evaluation, and 
presentation of QI work 

Assessment 
backbone 

MCQs, short-answer, 
structured oral, mini-
OSCE 

Integrated written 
exams, OSCE, 
workplace-based tools 

High-stakes OSCE, 
workplace-based 
assessment, portfolio 

Digital / analytics 
integration 

LMS microlearning, 
formative quizzes, 
dashboards 

Learning analytics for 
adaptive remediation 

Analytics-informed 
coaching, progress 
testing 

Student support 
and mentoring 

Peer mentoring and 
faculty academic 
advisor 

Project supervisor plus 
advisor 

Career and transition 
mentoring 
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This staged expansion of clinical responsibility and project ownership reflects a spiral 
curriculum with increasing authenticity and complexity, consistent with 
recommendations for CBME implementation.[3][5][6][8] 
Plot: Synthetic learning outcome trends 
In a hypothetical implementation, average exam scores for the first three years were 
modeled under a traditional lecture-heavy curriculum and the proposed adaptive 
blended model. Synthetic data suggested an 8–10 point improvement in mean scores 
across years 1–3 with the new model, along with reduced between-student variance 
(not shown), consistent with literature reporting improved performance with 
integrated, application-based and blended approaches.[2][4][9][7][10] 
 

 
Figure 1. Comparison of average exam scores across years 1–3 in traditional versus 

adaptive blended curriculum (synthetic data) 
 
Beyond summative scores, anticipated improvements include: 
Higher OSCE pass rates and improved procedural skills scores in blended and 
simulation-rich settings, paralleling evidence that blended skills-lab learning surpasses 
fully online formats.[9][7] 
Enhanced self-directed learning, tolerance of uncertainty, and human-centeredness 
when health-care innovation and QI experiences are embedded in the 
curriculum.[1][12] 
Challenges identified in early evaluation 
Drawing from reported experiences with CBME and blended learning, anticipated 
challenges during initial 3–5 years of implementation include: 
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Faculty workload and readiness: Faculty may lack prior training in TBL, online 
facilitation, and workplace-based assessment, risking superficial adoption and 
increased administrative burden.[4][6][8][11] 
Assessment alignment: Difficulty aligning competency-based milestones with existing 
high-stakes examinations can result in mixed messages to students and underuse of 
workplace-based assessments.[3][5][8] 
Technological infrastructure: Unequal access to devices, unreliable connectivity, or 
non-intuitive LMS design can reduce engagement with pre-class materials and 
analytics.[9][7][10][4] 
Cultural and organizational barriers: Resistance to reduced lecture time, concerns about 
student satisfaction, and lack of incentives for educational innovation can slow 
change.[6][8][11] 
Discussion 
Interpretation of the proposed model 
The adaptive blended, competency-based spiral curriculum for years 1–3 builds on 
evidence that competency-based approaches can provide transparent standards and 
individualized progression but require careful design to avoid reductionism and 
administrative overload. By integrating early clinical exposure, longitudinal QI 
projects, and blended learning strategies, the model aims to cultivate not only 
knowledge but also systems-based practice, self-directed learning, and professional 
identity from the outset.[1][12][2][3][5][8][11] 
Blended learning is positioned as the default mode rather than a contingency plan, in 
line with recent studies showing that hybrid models better support interaction, 
satisfaction, and clinical skills than purely online formats. The use of learning analytics 
and formative assessments can enable targeted remediation and progression decisions, 
although institutions must guard against over-surveillance and ensure ethical use of 
data.[4][9][7][8][10] 
Management and implementation strategies 
Successful implementation requires intentional management at multiple levels: 
Faculty development: Structured programs in TBL facilitation, online instructional 
design, competency-based assessment, and feedback are essential to support the shift 
in teaching roles.[4][6][8][11] 
Governance and leadership: A dedicated curriculum steering committee with 
representation from basic sciences, clinical departments, students, and IT must oversee 
mapping, resource allocation, and evaluation cycles.[3][6][8] 
Resource planning: Investment in simulation centers, skills-labs, e-learning design 
teams, and robust LMS infrastructure is necessary to sustain the blended 
model.[9][7][4] 
Change management: Transparent communication, phased roll-out, pilot modules, and 
rapid feedback mechanisms can mitigate resistance and allow iterative 
refinement.[6][8][11] 
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Future directions 
Several avenues for future research and development emerge from this proposal: 
Longitudinal outcome tracking: Institutions should monitor not only early-year 
performance but also later clinical competence, residency outcomes, and physician 
quality indicators to validate early curriculum redesign.[2][13][8] 
Refinement of higher-order competencies: Further work is needed to articulate and 
assess complex competencies such as systems thinking, interprofessional 
collaboration, and innovation across early years.[1][12][5][11] 
Adaptive learning technologies: Integration of adaptive testing, personalized learning 
pathways, and artificial-intelligence–driven feedback could further individualize 
progression while maintaining shared standards.[7][10] 
Contextual adaptation: Comparative studies across institutions and regions (including 
resource-limited settings) are needed to understand how local constraints and cultures 
influence the effectiveness of such a model.[4][9][6][10] 
Conclusion 
An adaptive, blended, competency-based spiral curriculum across the first three years 
of undergraduate medical education offers a promising strategy to enhance student 
learning outcomes, clinical readiness, and systems awareness. By integrating early 
clinical exposure, longitudinal QI and innovation projects, and analytics-informed 
adaptive learning, the model addresses common deficiencies of traditional pre-clinical 
programs while remaining flexible to local context. Effective management—including 
faculty development, robust infrastructure, and iterative evaluation—is crucial to 
realizing these benefits. Future implementation research should focus on long-term 
learner and patient outcomes, as well as sustainable strategies for scaling and 
contextualizing this approach across diverse medical schools. 
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