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2026 an exponential accumulation of knowledge, increasing complexity

oday’s medical education system faces unprecedented challenges:

in clinical decision-making, and an urgent need to train physicians
who possess not only a strong memory but also the ability to analyze, synthesize,
and apply knowledge in real-world settings. Nevertheless, many current curricula
remain anchored in linear and compartmentalized models, wherein basic sciences,
pathology, diagnosis, and treatment are taught separately and often with consider-
able time gaps. In the current model, students learn foundational concepts inten-
sively in the early years and subsequently encounter concepts in clinical phases
that bear no clear connection to those foundations. This disconnect renders the

reconstruction of knowledge in clinical contexts difficult. This structure not only

Downloaded from dsme.hums.ac.ir at 23:27 +0330 on Sunday October 18th 2026

creates a clear disconnection between theoretical learning and clinical practice
but also leads to rapid forgetting and an inability to reconstruct knowledge in new

contexts.

In this regard, the spiral curriculum approach, first introduced by Harden and

Stamper in 1999, has emerged as a transformative paradigm in medical curricu-
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Integration, Vertical domain are not confined to a limited time frame; rather, they are distributed re-
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Integration Medical | Petitively throughout the entire course of study, with a gradual increase in diffi-

Education. culty. Each time learners encounter a concept; they reconstruct it upon their prior
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knowledge and attain deeper layers of understand-
ing. This process is the precise inverse of the block
approach, in which a subject is presented once and,
in its entirety, then subsequently set aside. The theo-
retical underpinnings of this model rest on cognitive
and constructivist theories, emphasizing the roles of
“spaced repetition” and “context-based learning” in

consolidating long-term memory [1].

Studies have demonstrated that the spiral cur-
riculum, by linking new knowledge to the learner’s
existing cognitive structures, leads to deeper under-
standing of knowledge, mastery of performance,
increased self-confidence, strengthened long-term
retention, and enhanced capabilities in critical think-
ing, problem-solving, and decision-making [2].
Medical education researchers have identified the
spiral curriculum as the most evolved level of cur-
riculum integration, surpassing horizontal integra-
tion (simultaneous alignment of basic sciences) and
vertical integration (bridging basic and clinical sci-
ences) to create a longitudinal-dynamic integration
in which concepts are revisited across various clini-

cal settings and from multiple perspectives [3,4].

International evidence indicates that implement-
ing this approach has yielded significant achieve-
ments. Farand et al demonstrated that employing
a spiral curriculum in a three-year course on re-
search principles, while improving students’ ability
to synthesize information, explain findings to pa-
tients, and think critically, contributes substantially
to shaping their professional identity as competent
researchers [5]. Maltagliati et al, through the for-
mal implementation of a spiral curriculum in the
pre-clerkship phase across three classes, showed
that students strongly supported structured content
reviews using board-style questions; however, they
preferred that these reviews be designed as group

activities or self-directed tasks to avoid interference

with personalized learning timelines [6]. Singh et al,
by designing a spiral and longitudinal curriculum
for clinical reasoning in a large UK medical school,
emphasized the importance of gradual and progres-
sive reinforcement of clinical decision-making skills
and demonstrated that each stage must purposefully
build upon previous experiences [7]. Furthermore,
the theoretical foundations and available evidence
supporting the spiral curriculum are entirely con-
sistent in indicating it as an effective model for de-
veloping medical curricula aimed at training safe
and competent physicians [8]. In a case study at the
University of Massachusetts, the development and
implementation of a genuine spiral curriculum in the
field of oral health was reported, revisiting knowl-
edge, skills, and attitudes across four years of stu-

dent experience [9].

In Iran, as well, Tehran University of Medical
Sciences and several other centers have launched
pilot projects to redesign basic and clinical courses
in a spiral format. However, these efforts remain in
their early stages and require more determined com-

mitment at the macro-policy level.

Despite its numerous advantages, the path toward
realizing a spiral curriculum is not without obstacles.
The most significant barrier is the cultural and struc-
tural resistance of faculty members accustomed to
linear models, who perceive spiral course design as
requiring intricate inter-departmental coordination
beyond conventional capacities. Moreover, devel-
oping educational content that is both progressively
deeper and contextually diverse across successive it-
erations is time-consuming and costly, and demands
extensive faculty development. Studies have warned
that if repetitions are not properly contextualized
and difficulty levels are not incrementally increased,
students may experience boredom and redundancy,

reducing their motivation; implementing this ap-
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proach in intensive formats (e.g., 18-month pro-
grams) also poses difficulties [6]. Additionally, tra-
ditional assessment systems focused on point-based
testing and rote memorization are incompatible with
the spiral curriculum philosophy, which empha-
sizes process-oriented understanding and gradual
application; hence, longitudinal and performance-
based evaluation tools must be designed. Research
has demonstrated that curriculum mapping is an ef-
fective instrument for assessing the coherence and
alignment of spiral learning in competency-based
curricula, enabling the identification of content cov-
erage gaps and ensuring progressive complexity
throughout the program [3,10]. Researchers have
emphasized the necessity of curriculum integration
as a novel strategy to reduce students’ information
overload and develop the professional competen-
cies required in clinical practice [11]. Systematic
integration reforms in Chinese medical education
have also shown that redesigning courses based on
an organ-system approach constitutes a significant

step toward vertical and horizontal integration [12].

To overcome these barriers, several practical
strategies can be proposed: First, establishing spe-
cialized task forces comprising experienced faculty
members and medical education experts at each uni-
versity to map key concepts and define their diffi-
culty levels across the curriculum, as suggested in
the literature [10]. Second, implementing faculty
development programs through workshops on spiral
instructional design, along with providing financial
and non-financial incentives to encourage partici-
pation in this transformation. Third, initiating pilot
implementation in one or two phases (e.g., patho-
physiology or clinical clerkship) with continuous
evaluation using student and faculty feedback for
iterative refinement. Fourth, redesigning compre-

hensive examination questions to assess the ability

to reconstruct knowledge in novel situations rather
than merely recalling isolated facts. The experience
of universities that have traversed this path indicates
that gradual change, supported by senior leadership
and active stakeholder engagement, offers the great-

est chance of success.

The spiral curriculum, through its longitudinal re-
visiting and gradual increase in complexity, offers
an effective solution to the historical disconnect be-
tween basic and clinical sciences, as well as to the
problem of rapid forgetting in medical education.
International evidence indicates that this approach,
while consolidating deep and durable learning, sig-
nificantly enhances clinical decision-making ability
and critical thinking. Despite serious implementa-
tion challenges- including faculty resistance, the
need for retraining, and the revision of assessment
systems- these barriers can be managed through
thoughtful design, phased execution, and compre-
hensive support. The national medical education
system stands at the threshold of a fundamental
transformation, and the adoption of the spiral curric-
ulum—if appropriately tailored to the local cultural
and structural context—can represent a major step
toward training physicians who are critical thinkers,
research-oriented, and prepared to confront real-
world complexities. It is hoped that policymakers
and medical education stakeholders, drawing inspi-
ration from successful global experiences while le-
veraging domestic capacities, will expedite the for-
mulation and execution of an operational roadmap

for this transition.
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