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Abstract

Medical education is a continuous, lifelong journey that includes both preclinical and clinical stages, aiming to
prepare competent physicians. The preclinical stage builds the conceptual and cognitive skills needed for clinical
practice and has shifted from traditional lecture-style teaching to more integrated, learner-focused methods.
Educational theory provides a clear framework for enhancing how students learn, retain, and apply the basic
sciences. Using educational theory in preclinical curricula has led to innovations such as integrated teaching,
flipped classrooms, simulation-based learning, and formative assessment methods.

This narrative review examines key educational theories in preclinical medical education and their effects on
curriculum design, teaching, engagement, and assessment. Literature from 2000—2026 was reviewed using major
databases, including seminal works. The review covers behaviorism, cognitivism, constructivism, social learning,
adult learning, experiential learning, cognitive load, and self-determination theories.

Behaviorist approaches are useful for rehearsal, feedback, and observable skill development; cognitivist and
cognitive load theories support knowledge organization and the management of complexity, constructivist and
experiential methods promote active, contextualized learning, and motivational and social theories explain
learner engagement, professional identity formation, and collaboration. By applying principles of educational
psychology in medical education, this review demonstrates how theoretical frameworks influence curriculum
design, teaching strategies, and faculty development. It shows that theory-based approaches enhance learner
engagement, knowledge retention, and clinical reasoning. Incorporating educational theory into curriculum
planning helps create effective preclinical medical programs and improves teaching, learning, and assessment
methods. Additionally, preclinical medical subjects require different educational strategies tailored to their
learning demands. The literature consistently indicates that no single educational theory fully captures the
complexity of preclinical medical learning. Instead, successful curricula typically combine multiple
complementary theories.

This review's findings support the adoption of integrated, theory-informed educational models, primarily by
differentiating between dominant and supporting theories based on curriculum and disciplinary needs. These
strategies promote the development of integrated curricula grounded in active, experiential learning, enabling
educators to align educational theories with both curricular objectives and the specific requirements of each
discipline.

Despite these advantages, challenges persist, including gaps in faculty training, curriculum overload, limited
resources, and difficulties aligning theory with institutional practices. Incorporating educational theory
approaches into preclinical medical education can boost student engagement, improve understanding, and better
prepare learners for clinical training. Future curriculum development should align educational strategies with
evidence-based theories while addressing practical barriers to implementation to optimize learning outcomes.
Keywords: Medical Education, Preclinical Curriculum, Educational Theory, Curriculum Design, Learning
Theory
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I. Introduction

The term "education" comes from the Latin words educare, meaning "to bring up," and educere, meaning
"to bring forth." The definition of education has been studied by theorists from various fields. Many agree that
education is a deliberate activity aimed at achieving goals like passing on knowledge, skills, and character traits.
[1,2] Education is the structured process of acquiring knowledge, skills, values, and habits, and it is a fundamental
human right essential for personal development and societal progress. It encompasses formal, non-formal, and
informal learning, empowering individuals to think critically, secure employment, and improve their quality of
life. [3,4]

Education includes formal (structured school systems), non-formal (organized workshops and training),
and informal (experiential) learning. Medical education, a specialized formal track, involves pre-clinical
foundational sciences, clinical clerkships, graduate residency or specialty training, and continuing medical
education (CME). Modern approaches include Problem-based learning (PBL), Team-based learning (TBL),
simulation, and integrated, systems-based curricula. Medical education has evolved over the past century due to
scientific advancements and changing expectations for physicians’ roles. The early years of medical school once
primarily focused on anatomy, physiology, biochemistry, pathology, microbiology, and pharmacology. Clinical
exposure was introduced later. This structure was shaped by reforms from the early twentieth century that
emphasized scientific rigor. While this approach established strong biomedical foundations, it also created a
separation between theory and clinical practice. [5,6,7] Modern medical education is starting to question the strict
division between preclinical and clinical stages. Educators understand that medical training needs early
integration of biomedical knowledge with clinical reasoning, communication skills, and professional values.
Achieving this requires more than just curriculum adjustments; it also involves a deeper understanding of how
students learn. [6,8,9]

Education theory, emerging in the 1800s, is a dynamic field that analyzes teaching and learning
processes, bridging pedagogical practice and philosophical foundations to improve educational outcomes. [4]
Educational theory provides conceptual frameworks that explain how people learn, develop skills, and create
meaning from their experiences. These frameworks offer valuable guidance for designing curricula that promote
deep understanding instead of simple memorization. For example, adopting problem-based learning (PBL) draws
on constructivist theory, enabling students to collaboratively solve clinical cases rather than simply memorize
facts. Likewise, simulation-based exercises used in anatomy or clinical skills courses reflect experiential learning
theory by allowing students to apply knowledge in realistic scenarios. In preclinical medical education, applying
educational theory can support decisions about teaching methods, such as encouraging active discussion in small
groups, structuring assessment systems through formative quizzes and reflective exercises, and designing learning
environments that prioritize interaction and engagement. [10,11,12]

Despite the availability of numerous theoretical frameworks, their application within medical curricula
remains inconsistent and uneven. Some programs continue to prioritize traditional lecture-based teaching,
whereas others have implemented active learning methods such as problem-based or team-based learning.
However, there is often a disconnect between educational theory and practice, as these pedagogical approaches
are sometimes adopted based on tradition or institutional preference rather than a clear theoretical rationale. This
gap between theory and practice can limit the effectiveness of curriculum innovations, suggesting the need for
more deliberate integration of educational theories into curriculum design and instructional strategies. [13,14,15]

This narrative review aims to provide a comprehensive analysis of the major educational theories that
have shaped health professions education, with a specific focus on their influence on preclinical curriculum
development. By combining theoretical frameworks with practical educational strategies, this article offers a
theory-based guide designed to inform and improve preclinical medical education. Applying educational theory
to curriculum design helps educators effectively link theory and practice, enhancing both the quality and relevance
of medical training. Instead of viewing theories as separate ideas, this review examines how they intersect, where
they complement each other, and how a theory-informed approach can strengthen the design of modern preclinical
curricula.
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[Figure 1: Conceptual Framework Linking Educational Theories to Learning Outcomes in Preclinical Medical
Education”; PBL- problem-based learning, TBL- Team-based learning]
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Table 1: Major Phases of Medical Education

Stages of Medical Education

Core Elements

Purpose

Premedical Education

e Undergraduate prerequisite courses (e.g.,
Biology, Chemistry, Physics, Mathematics)
e Preparation for medical entrance examinations
(e.g., MCAT or equivalent)

Provides the scientific foundation
and academic preparation
required for admission into
medical school.

Undergraduate Medical Education
(UME)

e Preclinical training in basic sciences (e.g.,
Anatomy, Physiology, Biochemistry,
Pharmacology, Pathology, Microbiology)

e Early clinical exposure and skills training
e Clinical clerkships in major specialties (e.g.,
Internal Medicine, Surgery, Pediatrics, Obstetrics
& Gynecology, Psychiatry, Family Medicine)

Develops core medical
knowledge, clinical reasoning,
and patient care skills required to
graduate as a medical doctor.

Graduate Medical Education
(GME)

e Residency training in chosen specialties (e.g.,
Internal Medicine, Surgery, Pediatrics)
o Subspecialty fellowships (e.g., Cardiology,
Gastroenterology, Oncology)
e Advanced clinical decision-making and
supervised patient management

Provides specialized training and

practical experience required for

independent clinical practice in a
medical specialty.

Continuing Medical Education
(CME):

e Ongoing training for licensed physicians to

maintain competency.
e Workshops, conferences, seminars, and
certification courses

e Online learning modules and professional

development programs
e Maintenance of licensure and board
certification requirements

Ensures physicians remain up to
date with advances in medicine,
maintain clinical competency,
and improve the quality of patient
care throughout their careers.

II. Methodology

This study was conducted as a narrative review to synthesize and critically interpret major educational
theories and their applications in preclinical medical education. A narrative review design was selected because
the purpose of the article was to integrate conceptual, theoretical, and applied literature across a broad educational
field rather than to evaluate a single intervention or perform quantitative meta-analysis. The review focused on
how educational theories inform curriculum design, teaching strategies, learning processes, and assessment in
undergraduate preclinical medical education.

A structured literature search was conducted in PubMed/MEDLINE, Scopus, and Google Scholar to
identify relevant literature published between January 2000 and February 2026. Seminal theoretical works
published before 2000 and some scholarly webpages were included, where necessary, to explain the development
and core principles of major learning theories. The search was limited to English-language publications.
Reference lists of selected articles were also reviewed manually to identify additional relevant studies and
foundational papers.

Search terms combined concepts related to medical education, educational theory, learning theory, and
preclinical curriculum design. Representative terms included “medical education” AND “educational theory,”
“preclinical curriculum” AND “learning theory,” “undergraduate medical education” AND “educational theory,”
“constructivism” AND “medical education,” “cognitive load theory” AND “medical students,” “adult learning
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theory” OR “andragogy” AND “medical education,” and “self-determination theory” AND “medical students.”
Search terms were adapted across databases according to indexing structure and search functionality.

Studies were considered eligible if they were peer-reviewed articles published in English and addressed
educational or learning theories relevant to health professions education, particularly undergraduate or preclinical
medical education. Conceptual papers, narrative reviews, systematic reviews, and empirical studies were included
when they contributed meaningfully to understanding curriculum design, teaching, learning, motivation, or
assessment. Studies were excluded if they were unrelated to medical or health professions education, lacked
meaningful relevance to educational theory or curriculum design, or consisted of editorials, conference abstracts
without full text, or non-scholarly web sources.

Titles and abstracts were screened for relevance, followed by a full-text review of potentially eligible
papers. Because the literature was diverse in design and purpose, findings were summarized narratively and
organized around major theoretical frameworks and their implications for curriculum development, instructional
design, learner engagement, assessment, and implementation challenges. As a narrative review, this study is
inherently interpretive and may be subject to selection bias; however, rigor was improved through structured
searching, clear eligibility criteria, and careful prioritization of scholarly sources.

III.  Educational Theory And The Evolution Of Preclinical Medical Curriculum

The early history of medical education primarily focused on training. Students learned medicine mainly
through observation and mentorship with practicing physicians. Formal instruction in biomedical science was
limited, and there were few standardized requirements for medical training.[16]

The Flexner Report is a significant, book-length study of medical education in the United States and
Canada, written by Abraham Flexner and published in 1910 with support from the Carnegie Foundation.
[17,18,19] Flexner not only assessed the state of medical education in North America but also provided detailed
descriptions of the medical schools operating at that time. He offered both critiques and suggestions for improving
medical education in the United States. The release of the Flexner Report sparked major reforms in North
American medical schools. The report advocated creating university-affiliated medical schools based on the basic
sciences. As a result, medical training shifted to a structure with two preclinical years followed by two clinical
years. [19,20,21]

In this model, the preclinical phase focused on disciplines such as anatomy, physiology, biochemistry,
pharmacology, pathology, and microbiology. Teaching mainly involved lectures, supplemented by laboratory
sessions and occasional small-group discussions. While this traditional structure ensured systematic coverage of
scientific content, it often led to the separation of basic science subjects from one another and from clinical
practice. In contrast, later curricular models, such as problem-based and organ-system-based curricula, aimed to
promote the integration of knowledge across disciplines and establish early links to clinical scenarios, addressing
the limitations of the earlier approach. [22,23,24]

Founded in 1847, the American Medical Association (AMA) played a crucial role in standardizing and
enhancing medical education in the United States. [25] When the Council on Medical Education (CME) was
established in 1904, the AMA set minimum admission standards and a standardized curriculum that included two
preclinical years followed by two clinical years. The AMA’s efforts were vital in establishing clear criteria for
both preclinical and clinical medical training. [26,27,28] By the late twentieth century, dissatisfaction with
traditional, lecture-based medical curricula—which often separated basic sciences from clinical practice—grew,
prompting educators to explore alternative problem-based and organ-system-based curricula that integrated
multiple disciplines into a single course. [29] McMaster University in Canada pioneered problem-based learning,
opening its medical school in 1969 with a revolutionary, student-centered, three-year program. Led by Dr. John
Evans and others, this approach emphasized active learning, where small groups of students examined clinical
scenarios (cases) to identify their own learning needs rather than attending traditional lectures. [30,31,32]

Other institutions, such as Western Reserve University in the 1950s and later many others, experimented
with organ-system-based curricula.[33] These integrated multiple disciplines (e.g., anatomy, physiology,
pharmacology, and pathology) within a single course organized by human body systems (e.g., cardiovascular,
respiratory, gastrointestinal), often incorporating PBL techniques. These innovations reflected a broader shift in
educational philosophy—from teacher-centered instruction toward learner-centered education. In this new
paradigm, students were encouraged to take a more active role in their own learning, and educators began to
consider how different teaching methods could support deeper understanding. Modern curricular reforms aim to
bridge the gap between theory and practice by emphasizing interdisciplinary learning, early patient exposure, and
problem-solving skills. [34,35,36]

Modern preclinical medical education is shifting from traditional, lecture-based basic science teaching
to integrated, competency-focused, and digitally-enhanced methods. Driven by recent global challenges and rapid
advances in medical technology, these changes aim to connect foundational knowledge with practical clinical
skills earlier in training. The traditional "Flexnerian" model, with two years of science followed by two years of
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clinical work, is being replaced by integrated structures such as Horizontal & Vertical Integration, a shortened
preclinical phase, and Early Clinical Exposure (ECE). [37,38]

Educational focus has shifted from "time-in-seat" to measurable outcomes such as Competency-Based
Medical Education (CBME), Active Learning, and Parallel Curriculum. New topics are being integrated into
foundational modules to reflect modern healthcare, including Telemedicine Training, Social Determinants of
Health (SDH), and Technology-Enhanced Instruction.[39] The integration of Artificial Intelligence (Al) in
medical education has moved from a theoretical idea to a practical necessity, with many medical students now
using Al tools for learning as of early 2026.[40,41] Overall, these ongoing reforms demonstrate an evolving
approach that emphasizes integration, adaptability, and relevance. As the preclinical curriculum progresses, it
aims to equip future physicians with not only strong scientific knowledge but also the practical skills and digital
literacy needed in today’s healthcare environment. [42,43]

IV.  Foundations Of Educational Theory In Medical Education

Foundations of educational theory in medical education offer an evidence-based framework for
designing curricula, teaching, and assessment. Educational theory includes many perspectives that explain how
people learn. These theories primarily originate in psychology and educational research and influence
professional education, including medicine. Key theories include cognitive, social, behavioral, and experiential
approaches. For example, behaviorism emphasizes observable changes in behavior and uses reinforcement and
feedback; in practice, it is applied through structured skill drills and immediate corrective feedback during clinical
skills training. Cognitivism focuses on mental processes such as memory, problem-solving, and information
processing; educators may apply cognitive theory by organizing information into meaningful chunks or using
concept maps to help learning. Constructivism suggests that learners actively build knowledge through experience
and reflection, as seen in problem-based learning, where students work through clinical cases, blending new
knowledge with prior experiences. Social learning theory highlights the importance of learning in social contexts,
such as through role modeling and communities of practice; for example, medical students often learn professional
behaviors and communication by observing experienced clinicians during ward rounds. Self-determination
theory (SDT) centers on personal growth and self-actualization, emphasizing learners' needs and motivations,
which can be promoted by allowing learners to set personalized goals and engage in reflective practice.
Experiential learning theory, such as Kolb’s model, emphasizes learning through direct experience, reflection,
and application in real-world settings; simulation-based resuscitation training exemplifies this approach.
[10,44,45,46]

These frameworks shift education from simple transmission to student-centered learning, emphasizing
cognitive processing (memory), social interaction (communities of practice), and learner self-direction. Each
perspective highlights different aspects of learning and suggests various teaching and design methods. Modern
medical education often integrates multiple theories rather than treating them in isolation, which has significant
implications for curriculum development. For instance, an instructional session might incorporate cognitive
strategies to support knowledge retention, experiential elements through simulations, and social learning through
group collaboration. Blending theories allows educators to leverage each perspective's strengths and tailor
teaching strategies to diverse learning contexts; however, it can also increase complexity when aligning teaching
methods with clear theoretical rationales. [47,48,49] Therefore, thoughtful integration of theories is vital to ensure
coherence and effectiveness in educational practice. Major educational theories in medical education are listed
below.

. Behaviorism

Cognitivism

Constructivism

. Social learning theory

Adult learning theory
Experiential learning theory

. Cognitive load theory

. Self-determination theory (SDT)

TOTHOO®E R
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Behaviorism = Skill acquisition & Assessment
Cognitivism = Knowledge Processing & Clinical reasoning
Constructivism = Deep Understanding via active learning
Social Learning Theory * Learning through Observation

Adult Learning Theory * Self Directed Learning

[Figure 2: Core Educational Theories and Their Primary Contributions to Learning in Preclinical Medical
Education]

V.  Major Educational Theories And Their Implications For Preclinical Medical Education
Behaviorism

Behaviorism is one of the earliest methods for understanding learning. Developed in the early twentieth
century, it emphasizes observable behaviors rather than internal thoughts. According to this approach, learning
happens when responses to stimuli are reinforced through repetition and feedback. [50,51]

Early behaviorist research demonstrated that behavior can be modified through reinforcement, repetition,
and feedback. These ideas remain crucial in educational environments where specific behaviors or skills must be
acquired. B.F. Skinner and other behaviorist experts highlighted the importance of reinforcement in shaping
behavior. Positive reinforcement promotes desired behaviors, while negative reinforcement reduces incorrect
responses. In schools, behaviorist principles are often implemented via structured assessments and feedback
systems. [51,52,53]

In medical education, behaviorist principles are especially helpful for learning procedural skills and
clinical routines. For example, students studying pharmacology can gain from repeated exposure to drug
mechanisms, indications, and side effects through organized review sessions. In preclinical labs, students practice
repeatedly under supervision. When learning anatomy or lab techniques, they receive feedback that reinforces
proper actions and corrects mistakes. Repeated practice with structured feedback—such as in learning physical
exam maneuvers or laboratory procedures—demonstrates how reinforcement and repetition are intentionally used
in teaching to build technical skills and automatic responses. Similarly, procedural skills like venipuncture or
catheter placement can be strengthened through repeated practice and feedback.

However, behaviorism alone does not address complex tasks like diagnostic reasoning or ethical
decision-making. For example, interpreting conflicting clinical findings to make a diagnosis or balancing patient
autonomy with beneficence requires analysis, synthesis, and judgment—not rote learning. In contrast, cognitive
theories highlight mental processes such as understanding, memory, and problem-solving, recognizing that
learners actively process and organize information. Constructivist theories further suggest that learners build
meaning through experience, reflection, and engagement with context. Therefore, cognitive and constructivist
approaches provide essential frameworks for understanding how individuals interpret, adapt to, and resolve new
or ambiguous problems. These theories overcome the limitations of behaviorism by emphasizing internal
processes like motivation, prior knowledge, and the ability to transfer learning to new situations, which are
especially important for complex reasoning and ethical decision-making in medicine. [56,57,58]

Cognitivism

Cognitivism emerged in the mid-twentieth century as researchers explored the mental processes involved
in learning to address the shortcomings of behaviorism. Instead of focusing solely on behavior, cognitive theorists
examined how we process, organize, and store information in memory. These theorists investigate mental
processes such as perception, memory, attention, and problem-solving. From a cognitive perspective, learning
occurs when new information is organized into meaningful structures within the learner’s memory. An important
concept in cognitivism is schema development. Schemas are mental frameworks that help individuals organize
and interpret information. For example, when a student encounters a patient with chest pain, schemas related to
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cardiovascular physiology and pathology, learned earlier, guide diagnostic reasoning. A key insight from
cognitive psychology is that working memory has limitations. When students face complex information, their
learning depends on how teachers organize and present ideas. [59,60,61,62]

Within medical education, this insight has important implications. Biomedical sciences involve complex
systems and mechanisms that can easily overwhelm new learners. Effective teaching, therefore, requires careful
organization of information to enhance understanding.

Cognitive theory provides various instructional strategies to enhance learning and retention in medical
education. It recommends several methods: organizing material into meaningful frameworks, utilizing diagrams
and visual tools, encouraging students to connect topics, and promoting active recall and knowledge application.
Medical students should develop comprehensive knowledge networks that link basic science concepts to clinical
manifestations. Teaching strategies based on this theory focus on improving memory, understanding, and clinical
reasoning. Key techniques include managing cognitive load during simulations, chunking complex information,
creating concept maps, practicing retrieval through quizzes or multiple-choice questions, and employing case-
based learning to connect new knowledge with existing schemas. Techniques like cognitive scaffolding gradually
reduce instructional support as learners become more proficient. Overall, these methods help students organize
knowledge effectively and develop expert-level diagnostic reasoning instead of merely memorizing facts.
[62,63,64,65]

These strategies help students build organized knowledge networks that support retention and clinical reasoning.

Constructivism

Constructivist theory states that learners build knowledge through interaction with their environment.
Instead of merely absorbing information, students make sense of new content by applying their prior knowledge
and experiences. Constructivism emphasizes active participation in learning. When students solve problems,
discuss, and explain ideas, they develop a deeper understanding. Constructivism has significantly influenced
modern approaches to medical education. Instructional strategies such as problem-based learning and case-based
learning are based on constructivist principles. These methods encourage students to analyze clinical scenarios,
identify knowledge gaps, and collaborate to develop explanations. [66,67,68]

Problem-based learning, which was first introduced at McMaster University in the late 1960s, continues
to be a key example of applying constructivist theory in medical education. During PBL sessions, small groups
of students work through clinical cases under the guidance of a facilitator. The facilitator’s role is not to deliver
lectures but to guide discussion and encourage inquiry. [31,32,69] In medical education, constructivism has
shaped the development of problem-based and case-based learning. Typically, in a problem-based learning
curriculum, students are presented with a patient case and collaborate to analyze clinical scenarios, identify
knowledge gaps, research relevant information, and use biomedical knowledge to inform clinical reasoning.
[70,71]

Constructivist learning environments incorporate discussion, inquiry, and reflection. Faculty serve as
facilitators, guiding students to understand complex concepts. Research indicates that such methods foster a
deeper grasp of scientific ideas and enhance students’ ability to apply knowledge to clinical cases. Furthermore,
constructivist environments promote self-directed learning, which is vital for physicians who must continually
update their knowledge. [66,72,73]

Social learning theory

Social learning theory states that individuals gain knowledge, skills, and behaviors not only through
direct instruction but also by observing and interacting with others in social settings. This model highlights the
importance of modeling and imitation in learning. In professional education, especially in fields such as medicine
and nursing, students closely observe the behaviors, attitudes, and decision-making styles of experienced
practitioners. These observational learning experiences help shape their professional identity and internalize
workplace norms. [74,75,76]

Within medical education, social learning is crucial for developing professional identity. Even in the
preclinical stage, students observe faculty and senior learners, forming implicit ideas about professional norms
and expectations. Relying solely on informal observation to learn these norms can also expose students to
unexamined or poor practices. For example, without structured opportunities for critical reflection, students might
inadvertently adopt outdated attitudes or negative behaviors modeled by others, thereby perpetuating undesirable
aspects of professional culture. To address this, curriculum design should incorporate explicit strategies that
encourage students to critically reflect on and analyze negative role models, such as prompting discussion of
challenging observations during guided debriefings or reflective writing assignments. This approach helps
educators assist students in recognizing, questioning, and resisting inappropriate behaviors or attitudes.
Educational strategies such as structured mentorship programs and explicit instruction in professional values help
students differentiate between positive and negative role models, diminish the impact of negative modeling, and
foster professional growth. [77,78,79]
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Collaborative learning environments enhance these processes. Small-group discussions and peer-
teaching activities motivate students to share perspectives and to assist one another in learning. By incorporating
these collaborative methods, professional education can more effectively promote meaningful social learning
experiences that help develop competent and reflective practitioners. [80,81]

Adult learning theory (andragogy)

Research suggests that the adult brain begins to slow down around age 25. [82] Of course, that doesn’t
mean adult brains aren’t capable of learning new concepts. It just means they need to participate in activities that
keep the brain active and promote learning. By understanding how adults learn best, educators can design courses,
programs, and training sessions that connect with learners' real-world experiences. This isn’t just about
transferring knowledge; it’s about equipping adults with skills they can immediately use in their careers, hobbies,
and daily lives. A focused framework for understanding these processes is Adult Learning Theory, which explains
how educators can adapt teaching methods to meet the unique characteristics and motivations of adult learners.
[83,84]

American educator Malcolm Knowles introduced this concept in 1968. Today, it is more widely
recognized as Adult Learning Theory. Adult learning theory, or andragogy, claims that adults learn differently
from children, emphasizing self-direction, experience-based learning, and practical, problem-centered methods.
[85,86] Adult Learning Theory is a framework that moves beyond a one-size-fits-all approach. It examines the
diverse needs of adults, considering factors like prior experience, responsibilities, and personal motivations. By
acknowledging these differences, educators can create tailored strategies that make learning not only effective
but also engaging and meaningful. [87,88]

Medical students, although early in their professional development, are typically adult learners who bring
prior educational experiences and career goals to their studies. Instructional approaches that focus on real-world
application, therefore, tend to be especially effective for them. When students see the relevance of a topic to their
future professional duties, they are more likely to engage deeply with the material. Medical students also often
benefit from opportunities to pursue independent study or research projects that match their interests. [88,90,91]

Adult learning theory also highlights the importance of autonomy in learning. Effective teaching,
therefore, recognizes learners' independence and emphasizes its relevance to future clinical practice. Team-Based
Learning (TBL) is a highly effective, structured form of collaborative, active learning that closely aligns with
adult learning theory (andragogy). TBL involves stable, diverse teams working through a cycle of preparation,
application, and peer feedback to solve complex, real-world problems. This approach shifts instructors from the
role of lecturer to facilitator, fostering critical thinking, interdependence, and the immediate application of
knowledge—key drivers for adult learners. [86,88] Instructional strategies aligned with adult learning principles
include, for example, clinical case discussions in medical education. In these sessions, students analyze patient
scenarios, collaborate to determine diagnoses, and propose treatment plans, thereby directly applying theoretical
knowledge to practical situations. [91,92] Self-directed learning (SDL) activities, Team-Based Learning (TBL),
problem-centered instruction, and the flipped classroom are further examples of adult learning theory.

In summary, by applying adult learning theory and evidence-based instructional methods, educators can
enhance student engagement and facilitate the practical application of knowledge. This approach not only meets
the immediate educational needs of medical students but also equips them with essential skills and perspectives
for their future medical careers. [86,88,93,94]

Experiential learning theory

David A. Kolb introduced his experiential learning theory (ELT) in 1984, drawing inspiration from the
work of Gestalt psychologist Kurt Lewin, as well as John Dewey and Jean Piaget. Kolb's theory provides a holistic
view that includes experience, perception, cognition, and behavior. [95] It describes a method where a person's
skills and job requirements are assessed using the same language, making their comparability measurable.
Experiential learning theory views learning as a cyclical process in which knowledge is developed by
transforming experience. This cycle generally involves four interconnected stages: concrete experience, reflective
observation, abstract conceptualization, and active experimentation. Learners start by engaging in an experience,
then reflect critically on it, develop conceptual understanding, and finally apply this knowledge in new situations.
Repeating this cycle gradually deepens and expands learning. [95,96,97]

In medical education, experiential learning is most prominently integrated into clinical training;
however, its importance extends well into the preclinical phase. Early use of experiential strategies helps connect
the traditional gap between basic sciences and clinical practice. Structured lab sessions, simulation activities, and
early patient interactions are effective ways to incorporate experiential learning into preclinical curricula.
[98,99,100]

Simulation-based education demonstrates this framework in practice. High-fidelity mannequins,
standardized patients, and virtual simulation platforms allow students to practice clinical scenarios—such as
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managing acute asthma, performing basic life support, or conducting patient interviews—in a safe, controlled
environment. For example, a preclinical student involved in a simulated anaphylaxis case must apply
pharmacological knowledge (e.g., epinephrine dosing and mechanism of action) while also honing clinical
decision-making skills. After the simulation, structured debriefing sessions help learners reflect on their actions,
identify gaps in understanding, and connect observed outcomes with underlying physiological and
pharmacological principles. Similarly, anatomy dissection labs and physiology practical can be viewed from an
experiential standpoint. Instead of passively observing structures, students actively explore anatomical
relationships and then relate these findings to clinical conditions, such as nerve injuries or vascular compromise.
Reflective activities—such as guided questions or brief reflection writings—further strengthen the integration of
theory and practice.

These methods promote deeper learning by integrating complex biomedical concepts into meaningful
clinical contexts. As a result, students can better retain knowledge, apply it to problem-solving, and develop early
clinical reasoning skills. By incorporating experiential learning techniques into preclinical education, curricula
can transition from rote memorization to active, context-based knowledge development that supports long-term
professional skills. [103,104,105]

Cognitive load theory

Cognitive load theory is a crucial concept in medical education. It states that the human working memory
has limited capacity. When instructional materials present too much information at once, learners can experience
cognitive overload, which hinders learning. Therefore, effective teaching strategies focus on managing cognitive
load by breaking down information into smaller, manageable parts. Using visual aids, concept maps, and
structured outlines helps students organize complex material more effectively. For example, in pharmacology
education, grouping drugs by their mechanism of action can enhance understanding and retention. Cognitive load
theory offers valuable insights into how instructional materials should be designed. Because working memory
has limited capacity, instructional strategies must reduce unnecessary cognitive demands while supporting
meaningful learning. [106-109] To better understand how instruction can be optimized, it is helpful to examine
the three types of cognitive load that are commonly described.

LIntrinsic load
II.Extraneous load

[II.Germane load

Intrinsic load:

Intrinsic load refers to the inherent difficulty or complexity of the material being learned within
Cognitive Load Theory (CLT). For example, in medical education, understanding the physiological mechanisms
behind cardiac function involves processing multiple interacting components, such as the electrical conduction
system and cardiac cycle dynamics. Intrinsic load reflects the mental effort required to understand new
information and is determined by the number of interacting elements in the content, not by how the material is
presented. [106,110]

Extraneous load:

Extraneous load refers to the unnecessary mental effort needed to process information, caused by poor
instructional design or distracting, irrelevant, or complicated presentation methods. It drains working memory
capacity that should be used for learning, and it can be reduced by simplifying materials, eliminating distractions,
and using clear, direct communication. [106,111]

Germane load:

Germane load is the constructive mental effort used to process information, develop schemas, and store
knowledge in long-term memory, representing the "good" mental effort in learning. It enhances learning by
connecting new information to existing knowledge. It is part of Cognitive Load Theory, along with intrinsic
(difficulty) and extraneous (presentation) loads. [112,113]

Intrinsic load pertains to the difficulty of the material, extraneous load comes from poorly designed
instructional resources, and germane load relates to effective learning processes. Good instructional design strives
to reduce extraneous load while encouraging learners to allocate their cognitive efforts to grasping key concepts.
In preclinical education, this may include simplifying visual aids, presenting information in logical order, and
providing worked examples that demonstrate complex procedures. [106,113,114,115]

Self-determination theory (SDT)
Motivation is essential for effective learning, and self-determination theory (SDT) provides a clear
framework for understanding how to enhance learner motivation. According to SDT, fulfilling three basic
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psychological needs—autonomy (choice), competence (mastery), and relatedness (connection)—is crucial for
promoting intrinsic motivation, high-quality performance, and mental health. When educational environments
support these needs, learners tend to engage more deeply and stay motivated; conversely, environments that
suppress these needs can cause alienation and reduce well-being. This will examine how the principles of SDT
can be intentionally applied to improve motivation and learning outcomes, especially in medical education.
[116,117]

In medical education, autonomy-supportive teaching might involve letting students choose clinical cases
to study, pick among elective rotations, or set personal learning goals, thereby encouraging them to lead their own
educational experiences. Promoting independent exploration can include encouraging learners to pursue research
projects or engage in self-directed study in response to clinical questions they encounter. Providing constructive
feedback that highlights strengths and offers clear steps for improvement can boost students' confidence and sense
of competence. Collaborative learning settings, such as small-group case discussions or team-based simulation
exercises, also improve motivation by fostering relationships and effective communication between learners and
instructors. The need for competence is met by offering students chances to achieve mastery through skills
workshops, supervised clinical practice, and formative assessments that help them feel effective in their roles.
The need for relatedness is supported by structured mentorship programs, regular group reflection sessions, and
peer collaboration, all of which nurture a sense of belonging and connection within the medical learning
community. [118,119]

| Educational Theories and Their Applications in Preclinical Medical Education

| Behaviorism | = Skill-based training, Lab Procedure, Repetition & drills
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[Figure 3: Application of Educational Theories to Instructional Strategies in Preclinical Medical Education]

VI.  Challenges In Implementing Educational Theories In Preclinical Curriculum

Educational theories have significantly influenced the development of modern preclinical curricula.
Several teaching methods based on these theories are now widely used. While educational theory provides
valuable guidance, applying theory- based curricula can be challenging. [10, 44] Traditional medical curricula
often separate basic sciences from clinical training. Modern curricula increasingly emphasize integrating across
disciplines and stages of training. Integrated curricula organize instruction around organ systems rather than
individual disciplines. For example, a cardiovascular module may combine anatomy, physiology, pathology, and
pharmacology. This approach improves knowledge integration and helps students understand the clinical
relevance of basic science concepts. Horizontal integration links related subjects within the same educational
phase. For instance, physiology and biochemistry might be taught together within organ- system modules.
Vertical integration connects basic sciences with clinical applications throughout the curriculum. Early exposure
to clinical scenarios helps students see how foundational knowledge supports patient care. The spiral curriculum
is another key organizational model. In this approach, core concepts are revisited repeatedly with increasing
complexity, reinforcing learning and encouraging deeper understanding over time. Despite progress in curriculum
reform, several challenges still remain. Poorly designed integrated curricula can overwhelm preclinical students,
exceeding their working memory capacity and hindering learning. The rapid growth of biomedical knowledge
makes it difficult to determine which content should be prioritized. Balancing the depth of basic sciences with
clinical relevance also poses ongoing challenges for educators. Time constraints in the curriculum force educators
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to prioritize coverage over depth, often leading them to skim material rather than foster in- depth understanding.
Pressure to complete the curriculum increases stress for both teachers and students. [122-126,134]

Furthermore, adopting innovative teaching methods requires faculty development and institutional
support. Common obstacles include limited faculty time and competing curricular priorities. Even with
recommended strategies like structured faculty development programs and institutional support mechanisms that
have proven to enhance reform and encourage faculty involvement, changes can still fail if underlying cultural or
background factors are ignored. Educators who rely on rote memorization may hesitate to embrace problem- or
case-based learning. Developing and implementing new educational models (such as PBL or TBL) demands
significant planning and evaluation time, which conflicts with professional duties and research commitments.
There is often a lack of recognition, rewards, or financial incentives for faculty who invest time in curriculum
redesign, which can lead to low motivation. [127-129]

Implementing curricula based on educational theories such as Competency-Based Medical Education
(CBME), Problem-Based Learning (PBL), Team-Based Learning (TBL), or integrated models during the
preclinical years faces numerous challenges, including faculty resistance and resource constraints. For instance,
efforts to introduce problem-based learning (PBL) in some medical schools failed due to a lack of faculty support,
inadequate training, and ongoing institutional resistance. These issues did not merely lead to superficial
implementation; they hindered PBL's transformative potential, as insufficient faculty engagement and poor
preparation resulted in sessions that resembled traditional teaching methods and failed to effectively promote
critical thinking or self-directed learning. This demonstrates that the success of curricular reform depends not
only on adopting new pedagogical approaches but also on ensuring that faculty are equipped and motivated to
facilitate them effectively. Adopting new methods requires substantial investments in technology, IT
infrastructure, and learning resources, which may not be available, especially in low- and middle-income
countries. Increased group teaching also requires more physical space, small-group rooms, and coordinated
scheduling, all of which can be difficult to manage. The high teacher-student ratio remains a significant barrier to
implementing active, student-centered learning and personalized assessment. [130-134]

Addressing these challenges requires strong institutional leadership to establish a clear vision and
allocate necessary resources, along with active faculty participation to keep the curriculum responsive to
educational needs. Continuous review of the curriculum is essential for identifying emerging issues and adapting
to changes in medical knowledge and practice. Studies indicate that targeted faculty training enhances
pedagogical skills and openness to innovative teaching strategies, while a step-by-step implementation plan can
support gradual change and reduce resistance. Strong leadership support is essential for creating a supportive
environment and guiding reform efforts. Better logistical coordination ensures that physical space, scheduling,
and technological infrastructure meet the needs of new teaching methods, while early faculty skill development
prepares educators for active learning modalities and integrated curricula. Ultimately, the successful
implementation of educational theories in preclinical medical curricula depends not only on structural reforms
and faculty training but also on a sustained commitment to collaboration and adaptability as educational needs
evolve. [135-138]

VII. Integrating Educational Theories Into Preclinical Curriculum Design

Preclinical medical education is inherently complex, requiring students to acquire foundational scientific
knowledge, develop cognitive frameworks for clinical reasoning, and start forming professional development.
While traditional methods may help cover content, they often lack alignment with established educational theories
that explain how students learn, remember, and apply knowledge. Modern medical education increasingly
emphasizes the importance of theory-informed curriculum design to foster deep learning, enhance clinical
reasoning, and support long-term retention. Different preclinical subjects demand unique cognitive and practical
skills. Therefore, applying educational theories should be tailored to the specific context rather than used
uniformly. [139,140]

Anatomy relies on experiential learning through dissection, supplemented by repetition and peer-assisted
learning. Physiology and biochemistry are mainly cognitive, requiring structured mental models; case-based
methods enhance clinical integration and help prevent rote memorization. Microbiology combines behaviorist
repetition with cognitive organization, while clinical vignettes support practical application. Pharmacology is
largely cognitive, focusing on mechanism-based schemas, with case-based prescribing and repeated exposure to
improve retention. Pathology is primarily constructivist, integrating disease mechanisms with morphology and
clinical features, supported by visual and experiential tools. Behavioral sciences emphasize social and experiential
learning through observation and simulation, whereas biostatistics employs cognitive frameworks with applied
problem-solving centered on interpretation. Preclinical medical education incorporates multiple learning theories
across various disciplines. Overall, no single theory is sufficient; effective preclinical education requires the
deliberate integration of experiential, cognitive, constructivist, and social approaches aligned with subject-
specific learning needs.
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Educational theory underpins curriculum design in medical education by explicitly linking pedagogical
approaches to learning outcomes. Looking ahead, integrated educational theory will remain crucial for assessing
and improving technological and pedagogical advances in medical education. Its continuous use offers a
foundation for evaluating the effectiveness, scalability, and ethical aspects of new practices. As personalized
learning, advanced simulation, and competency-based models become more common, applying different
educational theories will be essential to ensure these updates support both professional development and patient-
centered care. [44,101,141,142] Notably, grounding curricular innovations in integrated educational theory can
lead to better patient outcomes, as students trained through evidence-based methods are more capable of applying
clinical reasoning, communicating effectively with patients, and adapting to complex healthcare settings. Keeping
a strong connection between theory and practice is therefore vital not only to creating curricula that are adaptable
and relevant to current healthcare needs but also to ensuring future physicians are ready to provide high-quality,
safe, and compassionate patient care. [105,143,144]

Table 2: Comparative Overview of Educational Theories: Core Elements and Implications for Medical
Education
Core Element
Stimulus—response learning, reinforcement,

Educational Theory Implication in Education

Used to develop observable clinical skills

Behaviorism repetition, measurable behavioral change, through practice, assessments,
feedback-driven learning simulations, and structured skill training.
Mental processing of information, memory Enhances understanding, diagnostic
Cognitivism organization, schema formation, problem- reasoning, and organization of complex

medical knowledge.
Encourages deep learning through

solving, and knowledge structuring
Active knowledge construction, learner-

Constructivism

centered learning, reflection, contextual
learning, prior knowledge integration

problem-based learning (PBL), case
discussions, and active participation.

Social learning theory

Learning through observation, imitation,
role modeling, social interaction, and the

Promotes learning through mentorship,
peer learning, faculty role modeling, and

collaborative clinical environments.
Guides curriculum design for adult
learners, including medical students,
residents, and physicians, by emphasizing
practical, problem-oriented learning.
Supports learning through clinical
rotations, simulation training, bedside
teaching, and reflective practice.
Improves learning efficiency by
simplifying teaching materials and
preventing information overload.
Encourages learner motivation, autonomy
in learning, and the development of
lifelong learning behaviors.

development of self-efficacy

Self-directed learning, relevance to real-life
problems, use of prior experience, internal
motivation

Adult learning theory (Andragogy)

Learning cycle: experience — reflection —

Experiential learning theory conceptualization — experimentation

Limited working memory capacity,
intrinsic/extraneous/germane cognitive
load, structured instructional design
Motivation based on autonomy,
competence, and relatedness; intrinsic
motivation enhances engagement

Cognitive load theory

Self-determination theory

VIII.  Discussion

The key insight from this review is that educational theory should not be seen as just background
justification added after curriculum decisions are made. Instead, it should serve as a guiding framework for those
decisions. Preclinical medical education now aims to support knowledge integration, clinical reasoning,
motivation, early professional development, and adaptability in rapidly changing healthcare settings. Each subject
also requires a tailored teaching approach aligned with its specific learning needs; using a one-size-fits-all method
is pedagogically ineffective. No single educational theory sufficiently addresses the diverse learning needs
involved in preclinical training. Instead, an integrated approach that draws on behaviorism, cognitivism,
constructivism, social learning theory, experiential learning, and adult learning principles is necessary. The
success of such integration depends not only on including multiple theories but on carefully aligning them with
the particular learning goals and instructional strategies for each subject.

A significant weakness in preclinical education is that learning theories are often mentioned but not
applied in practice. Teaching remains traditional, creating a gap between educational philosophy and actual
practice. Effective curricula require purposeful alignment between each subject and the best methods for learning
it. Different disciplines within medical education impose distinct cognitive and experiential demands and
therefore require different primary learning theories, each supported by complementary approaches. The proposed
framework addresses this gap by linking each preclinical subject to a dominant educational theory, supported by
additional theories that enhance learning without diluting the core approach. In this way, every subject is guided
by a dominant learning theory that influences teaching methods and assessments, such as experiential learning in
anatomy or cognitivism in physiology. Without this, instruction becomes fragmented and less effective.
Supporting theories should be used strategically to improve learning, such as behaviorist repetition for retention
or social learning for teamwork. The goal is not to apply all theories equally but to integrate them intentionally.
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Overall, curriculum design must move beyond merely referencing theories to actively using them to shape
teaching and learning.

This review's findings support adopting integrated, theory-informed educational models, primarily by
distinguishing between dominant and supporting theories based on curriculum and discipline requirements. This
dominant and supportive model encourages structured, theory-driven curriculum design rather than random or
disconnected approaches implementation.

Anatomy is fundamentally a spatial and tactile subject, requiring students to interact with three-
dimensional structures and their relationships. Therefore, experiential learning theory is the primary approach.
Behaviorism contributes through repetitive exercises such as spotters, while social learning theory enhances
comprehension through group dissection and peer teaching. Both physiology and biochemistry require a strong
focus on conceptual understanding and mental organization, as they involve complex mechanisms, pathways, and
regulatory systems that must be effectively processed, stored, and recalled. Consequently, cognitivism is the main
theory, emphasizing schema development, information processing, and logical reasoning, with Constructivism
supporting it by enabling students to apply these ideas in clinical situations, such as interpreting lab abnormalities
or metabolic disorders. This combination helps students move beyond simple memorization toward deeper
understanding and clinical reasoning. Microbiology poses a unique challenge because it demands both extensive
memorization and conceptual clarity. Students need to recall many organisms, classifications, and treatments
(behaviorist approach), while also understanding pathogenic mechanisms and host responses (cognitivist
approach). A dual approach combining behaviorism and cognitivism is ideal for teaching microbiology, with
Constructivism aiding by integrating knowledge into clinical case discussions. Pharmacology is primarily a
mechanism-based discipline, requiring understanding of drug actions, interactions, and therapeutic decision-
making. Therefore, cognitivism is the dominant theory, as students must organize and synthesize knowledge of
pharmacodynamics and pharmacokinetics. However, pharmacology also involves a large volume of factual
details, such as drug names and side effects, where behaviorism supports learning through repetition and
reinforcement. Constructivism also plays an important role by applying pharmacological principles in clinical
scenarios, like choosing the right therapy based on the patient's condition. Pathology acts as a bridge between
basic sciences and clinical medicine, requiring students to integrate anatomy, physiology, and biochemistry to
comprehend disease processes. Constructivism is the main approach here, emphasizing active knowledge
construction through case-based and problem-based learning. Students deepen their understanding by connecting
pathophysiological mechanisms with clinical signs, lab results, and patient outcomes. Cognitivism supports this
by providing the conceptual foundation needed to understand disease mechanisms. Behavioral science centers on
communication, ethics, professionalism, and interpersonal skills, which are best learned through observation and
interaction. As a result, social learning theory is the key approach, highlighting role modeling, mentorship, and
peer interactions. Students develop professional behaviors by observing faculty and peers, participating in
discussions, and reflecting on their experiences. Experiential learning further supports this with role-play,
simulations, and OSCE training, allowing students to practice and hone these skills in realistic settings.

Aligning preclinical subjects with appropriate educational theories provides a clear, evidence-based
framework for designing curricula. Recognizing each discipline's unique cognitive and experiential needs allows
for more targeted and effective teaching strategies. This careful integration of primary and supporting theories is
essential for enhancing learning outcomes in medical education. The framework emphasizes that no single
educational theory suffices for all aspects of preclinical education. Instead, successful curricula are naturally
multi-theoretical but must be structured and intentional. Each subject should be grounded in a dominant theory
fitting its learning requirements, while supporting theories add depth and practical application.

This review has multiple strengths. It offers a comprehensive synthesis of various educational theories
and places them within the context of preclinical medical education. By integrating both conceptual and practical
perspectives, the review provides valuable guidance for educators and curriculum developers. Additionally,
including both foundational and recent literature improves its relevance and depth. However, some limitations
should be recognized. As a narrative review, it is inherently prone to selection bias and lacks the methodological
rigor of systematic reviews or meta-analyses. Relying only on English-language publications may have excluded
relevant studies from other regions. Furthermore, the review does not include a quantitative evaluation of the
effectiveness of specific educational interventions, which limits the ability to draw causal conclusions. Future
research should focus on empirically validating integrated, theory-based curricula through long-term and
experimental studies. There is also a need for strong evidence on how particular educational strategies affect
learning outcomes, clinical skills, and long-term retention. Lastly, investigating the role of emerging technologies,
such as artificial intelligence and digital learning platforms, within theoretical frameworks is an important area
for future research.
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Table 3: Stage-wise Alignment of Educational Theories with Instructional Strategies in Preclinical Medical

Education
Stage Dominant Theory Applied Instructional Strategy
Basic Knowledge Cognitivism Lecture + Concept mapping
Skill Building Behaviorism Lab training, OSCE
Clinical Integration Constructivism PBL, CBL
Professional Growth Social learning Mentorship

Motivation

Adult Learning

Self-directed learning

Real World Practice

Experiential

Simulation

OSCE-Objective Structured Clinical Examination, PBL-Problem-based learning, TBL-Team-based learning

Table 4: Proposed Alignment of Preclinical Subjects with Dominant and Supporting Educational Theories

Subject Dominant Theory Supporting Theory
Anatomy Experiential Behaviorism, Social
Physiology Cognitivism Constructivism
Biochemistry Cognitivism Constructivism
Microbiology Behaviorism+ Cognitivism Constructivism
Pharmacology Cognitivism Behaviorism, Constructivism
Pathology Constructivism Cognitivism
Behavioral Science Social learning Experiential

IX. Conclusion

In conclusion, educational theories are not just abstract ideas; they are practical tools that directly
influence how medical students think, perform, and develop as clinicians. They provide a crucial foundation for
effective preclinical medical education. Combining multiple theoretical perspectives allows for a more
comprehensive and adaptable approach to teaching and learning. By aligning curriculum design with established
educational principles, medical educators can increase student engagement, improve learning outcomes, and
better equip future physicians for clinical practice. Incorporating insights from behaviorism, cognitivism,
constructivism, experiential learning, and motivational theories helps educators create curricula that integrate
learning with practical application. As medical education evolves, theory-based curriculum design will remain
vital for preparing future doctors to address the complex challenges of modern healthcare. The application of
these theories enhances knowledge retention, clinical skills, and lifelong learning abilities. Adopting integrated,
theory-informed educational models, primarily as dominant and supportive theories, will reduce the gap in the
application of educational theories within preclinical curricula.

References

[1] Adebakin, A. B. (2024). Education. In Springer Nature Link (Pp. 127—142). Https://Doi.Org/10.1007/978-3-031-74535-5 8

[2] Education Https://Wiki.Outremer.Quest/Content/Wikipedia En_All Maxi_2023-10/A/Education

[3] Niazi, A. (2025). Education Is The Foundation Of Individual Growth And Social Progress. Integrated Journal For Research In Arts
And Humanities, 5(4), 80-83. Https://Doi.Org/10.55544/Ijrah.5.4.11

[4] Yue, S. (2024). The Evolution Of Pedagogical Theory: From Traditional To Modern Approaches And Their Impact On Student
Engagement And Success. Journal Of Education And Educational Research, 7(3), 226-230. Https://Doi.Org/10.54097/J4agx439

[5] Das K. K. (2023). Graduate Medical Education: Variation Of Program And Training Duration. Korean Journal Of Medical Education,
35(4), 421-423. Https://Doi.Org/10.3946/Kjme.2023.278

[6] .Ha, M. T., & Siddiqui, Z. S. (2025). Understanding Medical Students’ Transition To Clinical Training: A Qualitative Study Of
Transformative Learning And Professional Identity Formation. BMJ Open, 15(6), E098675. Https://Doi.Org/10.1136/Bmjopen-
2024-098675

[7] Khamishon, R. E., Wilson, G., Yi, J., Huynh, S. V., Gamaldo, C. E., Leung, D. G., Tackett, S., Strowd, R. E., Pahwa, A., Golden,
W. C.,Romo, C. G., & Salas, R. M. E. (2025). Curriculum Innovation: The Osler Apprenticeship In Neurology. Neurology Education,
4(2), E200218. Https://Doi.Org/10.1212/Ne9.0000000000200218

[8] Atwa, H. S., & Gouda, E. M. (2014). Curriculum Integration In Medical Education: A Theoretical Review. Intellectual Property
Rights Open Access, 2(2). Https://D0i.Org/10.4172/2375-4516.1000113

[9] Rasenberg, E., Brand, G., & Van Weel-Baumgarten, E. (2023). Integrating Medical And Practical Skills In Communication Skills
Training: Do Students Feel It Supports Them With Transfer From Classroom To Practice?. PEC Innovation, 2, 100158.
Https://Doi.Org/10.1016/J.Pecinn.2023.100158

[10]  Lockey, A., Conaghan, P., Bland, A., & Astin, F. (2020). Educational Theory And Its Application To Advanced Life Support Courses:
A Narrative Review. Resuscitation Plus, 5, 100053. Https://Doi.Org/10.1016/J.Resplu.2020.100053

[11]  Https://Www.Phoenix.Edu/Articles/Education/Educational-Learning-Theories.Html

[12]  Https://lopn.Library.Illinois.Edu/Pressbooks/Instructioninlibraries/Chapter/Learning-Theories-Understanding-How-People-Learn/

[13]  Mccoy, L., Pettit, R. K., Kellar, C., & Morgan, C. (2018). Tracking Active Learning In The Medical School Curriculum: A Learning-
Centered Approach. Journal Of Medical Education And Curricular Development, 5, 2382120518765135.
Hittps://Doi.Org/10.1177/2382120518765135

DOI: 10.9790/0853-2504033148 www.iosrjournals.org 44 | Page


https://doi.org/10.3946/kjme.2023.278
https://doi.org/10.1136/bmjopen-2024-098675
https://doi.org/10.1136/bmjopen-2024-098675
https://doi.org/10.4172/2375-4516.1000113
https://doi.org/10.1016/j.resplu.2020.100053
https://doi.org/10.1177/2382120518765135

Educational Theories And Their Integration, Application In Preclinical Medical Education........

[14]
[15]

[16]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Dietrich, H., & Evans, T. (2022). Traditional Lectures Versus Active Learning — A False Dichotomy? STEM Education, 2(4), 275—
292. Https://Doi.Org/10.3934/Steme.2022017

Unveiling The Finest Selection Of The Best Online Marketing Courses In The UK - Phmeg.Org.Uk Hittps://Phmeg.Org.Uk/Business-
Courses/Best-Online-Marketing-Courses/

Schwartz, C. C., Ajjarapu, A. S., Stamy, C. D., & Schwinn, D. A. (2018). Comprehensive History Of 3-Year And Accelerated US
Medical School Programs: A Century In Review. Medical Education Online, 23(1), 1530557.
Hittps://Doi.Org/10.1080/10872981.2018.1530557

Yoo, J. (2024). Will The Massacre Of Substandard Medical Schools Be Reproduced In Korea, Like The Flexner Report-Related
Precedent In The United States? Journal Of Korean Medical Science, 39(22), E184. Https://Doi.Org/10.3346/Jkms.2024.39.E184
For Lasting School Reform, First Look To The Teachers - Los Angeles Times Https://Www.Latimes.Com/Archives/La-Xpm-2000-
Jan-30-Op-59122-Story.Html

Duffy T. P. (2011). The Flexner Report--100 Years Later. The Yale Journal Of Biology And Medicine, 84(3), 269-276.

Berwick, D. M., & Finkelstein, J. A. (2011). Preparing Medical Students For The Continual Improvement Of Health And Health
Care: Abraham Flexner And The New “Public Interest.” FOCUS The Journal Of Lifelong Learning In Psychiatry, 9(2), 205-216.
Https://D0i.0Org/10.1176/Foc.9.2.Foc205

Https:/En.Wikipedia.Org/Wiki/Flexner Report

Mavis, Brian. (2010). Assessing Student Performance. 10.1007/978-90-481-3641-4 11.

Gaur, U., Majumder, M. A. A, Sa, B., Sarkar, S., Williams, A., & Singh, K. (2020). Challenges And Opportunities Of Preclinical
Medical Education: COVID-19 Crisis And Beyond. SN Comprehensive Clinical Medicine, 2(11), 1992-1997.
Hittps://Doi.Org/10.1007/S42399-020-00528-1

Krasowski, M. D., Blau, J. L., Chen, S. J., Jones, K. A., Schmidt, T. J., & Bruch, L. A. (2021). Teaching Pathology In An Integrated
Preclinical Medical School Curriculum And Adaptations To COVID-19 Restrictions. Academic Pathology, 8, 23742895211015337.
Hittps://Doi.Org/10.1177/23742895211015337

25.Barsky, B. A. (2024). Internet Drug Prohibition And The Opioid Overdose Crisis. Https://Core.Ac.Uk/Download/616927604.Pdf
Https://Www.Ama-Assn.Org/About/Ama-History/Ama-History
Https://Www.Siumed.Edu/Cpd/American-Medical-Association-Ama
Https://Www.Studocu.Com/En-Us/Messages/Question/4658826/When-The-American-Medical-Association-Was-Formed-In-1847-
Its-Inital-Purpose-Was-To-Provide-The

Thomas, B. C., Tiarks, G. C., Al-Eyd, G., & Rajput, V. (2025). Keeping Lectures Alive In Undergraduate Medical Education: Current
Status, Evolution, And Future Goals. Cureus, 17(7), E87784. Https://Doi.Org/10.7759/Cureus.87784

Servant-Miklos, V. F. (2018). Fifty Years On: A Retrospective On The World’s First Problem-Based Learning Programme At
Mcmaster University Medical School. Health Professions Education, 5(1), 3—12. Https://D0i.Org/10.1016/J.Hpe.2018.04.002
Https://Srs-Slp.Healthsci.Mcmaster.Ca/Wp-Content/Uploads/2022/08/Pbl-Introductory-Article. Pdf

Gwee M. C. (2009). Problem-Based Learning: A Strategic Learning System Design For The Education Of Healthcare Professionals
In The 21st Century. The Kaohsiung Journal Of Medical Sciences, 25(5), 231-239. Https://Doi.Org/10.1016/S1607-551X(09)70067-
1. Https://Www.Ncbi.NIlm.Nih.Gov/Books/NBK217683/

Nicolaou, S. A., Televantou, 1., Papageorgiou, A., Albert, A. P., Hitchings, A. W., Mccrorie, P., & Nicolaou, P. (2024). Factors
Affecting Pharmacology Learning In Integrated PBL In Diverse Medical Students: A Mixed Methods Study. BMC Medical
Education, 24(1), 324. Https://Doi.Org/10.1186/S12909-024-05289-2

Kausar, N. (2025). Anatomy Teaching In Problem-Based Learning Curriculum: Challenges And Opportunities In The Kingdom Of
Saudi Arabia. Frontiers In Education, 10. Https://Doi.Org/10.3389/Feduc.2025.1686355

Zhou, F., Sang, A., Zhou, Q., Wang, Q. Q., Fan, Y., & Ma, S. (2023). The Impact Of An Integrated PBL Curriculum On Clinical
Thinking In Undergraduate Medical Students Prior To Clinical Practice. BMC Medical Education, 23(1), 460.
Hittps://Doi.Org/10.1186/S12909-023-04450-7

Gellisch, Morris & Cramer, Juliane & Bayer, Yasmin & Gundelfinger, Micha & Brand-Saberi, Beate & Schéfer, Thorsten. (2025).
Competency-Based Medical Education In Preclinical Training: Reframing Transformations In The Post-Pandemic Era -A Systematic
Review. 10.21203/Rs.3.Rs-6811456/V1.

Norman, G. (2012b). Medical Education: Past, Present And Future. Perspectives On Medical Education, 1(1), 6-14.
Https://Doi.Org/10.1007/S40037-012-0002-7

Https://Macyfoundation.Org/Assets/Reports/Publications/Macy Monograph 2017 Final . Pdf

Sukiman, H., & Amjad, N. M. (2024). Assessing The Impact Of Al-Driven Adaptive Learning Platforms On Student Engagement,
Motivation, Confidence And Perception On Feedback In Clinical History-Taking. Https://Doi.Org/10.17576/MH.2024.S1909
Blanco, M. A., Nelson, S. W., Ramesh, S., Callahan, C. E., Josephs, K. A., Jacque, B., & Baecher-Lind, L. E. (2025). Integrating
Artificial Intelligence Into Medical Education: A Roadmap Informed By A Survey Of Faculty And Students. Medical Education
Online, 30(1), 2531177. Https://Doi.Org/10.1080/10872981.2025.2531177

Mehta, N., Mehta, S., Rubenstein, A., & Wood, S. K. (2025). Not Replaced, But Reinvented: Al Education Pathways To Prepare
Future Physicians To Lead Healthcare Transformation. Perspectives On Medical Education, 14(1), 849-859.
Https://Doi.Org/10.5334/Pme.2233

Yaqub, S., Perry, D., Patel, K., Jackson, J., Concilio, M., Gebeyehu, Y., Villegas, P., Le, A., Schwiesow, G., Roman, L. C., Jha, K.,
& Telesford, L. (2026). Integrating Social Determinants Of Health In Medical Education: Shifting Future Physicians To Population
Health-Centric Thinking And Practice. Journal Of Medical Education And Curricular Development, 13, 23821205261420894.
Hittps://Doi.Org/10.1177/23821205261420894

Dong, H., Lio, J., Sherer, R., & Jiang, I. (2021). Some Learning Theories For Medical Educators. Medical Science Educator, 31(3),
1157-1172. Https://Doi.Org/10.1007/S40670-021-01270-6

Duncan-Howell, J., & Lloyd, M. (2009). Discussing, Sharing And Collaborating: Distributed Constructionism Goes Online.
Https://Core.Ac.Uk/Download/10884156.Pdf

Unit 4: Social Psychology And Personality - Sly Academy Hittps://Slyacademy.Com/Ap-Psychology-2025/Unit-4-Social-
Psychology-And-Personality/Social-Psychology-And-Personality/

Bhardwaj V, Zhang S, Tan YQ And Pandey V (2025) Redefining Learning: Student-Centered Strategies For Academic And Personal
Growth. Front. Educ. 10:1518602. Doi: 10.3389/Feduc.2025.1518602

Martin-Alguacil, Nieves & Avedillo, Luis & Mota-Blanco, Ruben & Gallego-Agundez, Miguel. (2024). Student-Centered Learning:
Some Issues And Recommendations For Its Implementation In A Traditional Curriculum Setting In Health Sciences. Education
Sciences. 14. 1179. 10.3390/Educscil4111179.

DOI: 10.9790/0853-2504033148 www.iosrjournals.org 45 | Page


https://doi.org/10.3934/steme.2022017
https://phmeg.org.uk/business-courses/best-online-marketing-courses/
https://phmeg.org.uk/business-courses/best-online-marketing-courses/
https://doi.org/10.3346/jkms.2024.39.e184
https://doi.org/10.1176/Foc.9.2.Foc205
https://doi.org/10.1007/S42399-020-00528-1
https://doi.org/10.1177/23742895211015337
https://core.ac.uk/download/616927604.pdf
https://doi.org/10.7759/cureus.87784
https://doi.org/10.1016/j.hpe.2018.04.002
https://doi.org/10.1016/S1607-551X(09)70067-1
https://doi.org/10.1016/S1607-551X(09)70067-1
https://doi.org/10.1186/s12909-024-05289-2
https://doi.org/10.3389/feduc.2025.1686355
https://doi.org/10.17576/MH.2024.s1909
https://doi.org/10.1080/10872981.2025.2531177
https://doi.org/10.5334/Pme.2233
https://doi.org/10.1177/23821205261420894
https://core.ac.uk/Download/10884156.Pdf

Educational Theories And Their Integration, Application In Preclinical Medical Education........

[43]

(48]
[49]

[50]

[51]
[52]

[53]

[54]

Wong K. M. (2021). "A Design Framework For Enhancing Engagement In Student-Centered Learning: Own It, Learn It, And Share
It" By Lee And Hannafin (2016): An International Perspective. Educational Technology Research And Development : ETR & D,
69(1), 93-96. Https://Doi.Org/10.1007/S11423-020-09842-W

Https://Www.Simplypsychology.Org/Behaviorism.Html

Https://Www.Nu.Edu/Blog/Behaviorism-In-Education/

Nawi, Siti & Nordin, Mohd. (2025). B.F. SKINNER’S LEARNING THEORY AND TEACHING STRATEGIES FOR SPECIAL
EDUCATION STUDENTS. Special Education [SE]. 3. E0043. 10.59055/Se.V3i1.43.

Https://Www.Structural-Learning. Com/Post/Skinners-Theories

Fasinu, P. S., & Wilbomn, T. W. (2024). Pharmacology Education In The Medical Curriculum: Challenges And Opportunities For
Improvement. Pharmacology Research & Perspectives, 12(1), E1178. Https://Doi.Org/10.1002/Prp2.1178

Shi, W., Qin, H., Vaughan, B., & Ng, L. (2023). Educational Interventions For Medical Students To Improve Pharmacological
Knowledge And Prescribing Skills: A Scoping Review. Perspectives On Medical Education, 12(1), 348-360.
Https://Doi.Org/10.5334/Pme.1006

Lewis, J., & Holm, S. (2022). Patient Autonomy, Clinical Decision Making, And The Phenomenological Reduction. Medicine, Health
Care, And Philosophy, 25(4), 615-627. Https://D0i.Org/10.1007/S11019-022-10102-2

Fowler, Marsha. (1990). Ethical Decision Making In Clinical Practice. The Nursing Clinics Of North America. 24. 955-65.
10.1016/S0029-6465(22)01555-9.

Exploring Metacognition As A Support For Learning Transfer - Leeds Beckett Repository

Https://Eprints.Leedsbeckett. Ac.Uk/Id/Eprint/3192/
Https://Www.Ebsco.Com/Research-Starters/Psychology/Cognitivism-Psychology

Yilmaz, Kaya. (2011). The Cognitive Perspective On Learning: Its Theoretical Underpinnings And Implications For Classroom
Practices. The Clearing House. 84. 204-212. 10.1080/00098655.2011.568989.

Fischer, F., Sommerhoff, D., & Keune, A. (2022). Perspectives On Learning From The Learning Sciences. In Elsevier Ebooks (Pp.
44-56). Https://Doi.Org/10.1016/B978-0-12-818630-5.14007-2

Winn, A. S., Delsignore, L., Marcus, C., Chiel, L., Freiman, E., Stafford, D., & Newman, L. (2019). Applying Cognitive Learning
Strategies To Enhance Learning And Retention In Clinical Teaching Settings. Mededportal, 15, 10850.
Https://Doi.Org/10.15766/Mep_2374-8265.10850

Qiao, Y. Q., Shen, J., Liang, X., Ding, S., Chen, F. Y., Shao, L., Zheng, Q., & Ran, Z. H. (2014). Using Cognitive Theory To Facilitate
Medical Education. BMC Medical Education, 14, 79. Https://Doi.Org/10.1186/1472-6920-14-79

Https://Www.Structural-Learning. Com/Post/Cognitivism-Learning-Theories

Yeo, S. (2024). The Application Of Cognitive Teaching And Learning Strategies To Instruction In Medical Education. Korean
Medical Education Review, 26(Suppl 1), S1-S12. Https://Doi.Org/10.17496/Kmer.24.006
Https://Www.Simplypsychology.Org/Constructivism.Html

Taber, K. S. (2024). Educational Constructivism. Encyclopedia, 4(4), 1534—1552. Https://Doi.Org/10.3390/Encyclopedia4040100
Https:/Elmlearning. Com/Hub/Learning-Theories/Constructivism/

Lamina, Omar. (2024). The Role Of Prior Knowledge In A Constructivist Learning Environment. 10.13140/RG.2.2.19578.50885.
Forbes, H. M., Syed, M. S., & Flanagan, O. L. (2023). The Role Of Problem-Based Learning In Preparing Medical Students To Work
As Community Service-Oriented Primary Care Physicians: A Systematic Literature Review. Cureus, 15(9), E46074.
Https://Doi.Org/10.7759/Cureus.46074

Johnson, Stephen & Finucane, Paul. (2000). The Emergence Of Problem-Based Learning In Medical Education. Journal Of
Evaluation In Clinical Practice. 6. 281-91. 10.1046/J.1365-2753.2000.00267.X.

Saarsar, Priyamvada. (2018). Exploring The Constructivist Approach In Education: Theory, Practice, And Implications. 05. 717-725.
Do, H. N., Do, B. N., & Nguyen, M. H. (2023). 3How Do Constructivism Learning Environments Generate Better Motivation And
Learning Strategies? The Design Science Approach. Heliyon, 9(12), E22862. Https://Doi.Org/10.1016/J.Heliyon.2023.E22862
Tadayon Nabavi, Razieh & Bijandi, Mohammad. (2012). Bandura's Social Learning Theory & Social Cognitive Learning Theory.
Https://Www.Simplypsychology.Org/Bandura.Html

Resnick, B., & Avers, D. (2011). Motivation And Patient Education. In Elsevier Ebooks (Pp. 183-206).
Https://Doi.Org/10.1016/B978-0-323-02948-3.00019-5

Scholtens, S., Barnhoorn, P. C., & Fleer, J. (2023). Education To Support Professional Identity Formation In Medical Students:
Guiding Implicit Social Learning. International Journal Of Medical Education, 14, 19-22. Https://Doi.Org/10.5116/ljme.63f3.Ddcb
Goldie, John. (2012). The Formation Of Professional Identity In Medical Students: Considerations For Educators. Medical Teacher.
34. E641-8. 10.3109/0142159X.2012.687476.

Oloya, J. N., Okello, M., & Munabi, I. G. (2025). Social Norms And Medical Students’ Engagement With Cadaveric Dissection: A
Qualitative Study And Integrated Model Of Cadaveric Engagement (IMCE Model). Journal Of Medical Education And Curricular
Development, 12, 23821205251378866. Https://Doi.Org/10.1177/23821205251378866

Eskiyurt, R., & Ozkan, B. (2024). Exploring The Impact Of Collaborative Learning On The Development Of Critical Thinking And
Clinical Decision-Making Skills In Nursing Students: A Quantitative Descriptive Design. Heliyon, 10(17), E37198.
Https://Doi.Org/10.1016/J. Heliyon.2024.E37198

Silaji, Turyamureeba & Extension, Kiu Publication. (2024). Collaborative Learning Environments: Encouraging Peer-To-Peer
Interaction. 5. 1-4.

Https://Www.Sciencefocus.Com/Comment/Brain-Myth-25-Development
Https://Www.Theguardian.Com/Science/2025/Nov/25/Brain-Human-Cognitive-Development-Life-Stages-Cambridge-Study

Arain, M., Haque, M., Johal, L., Mathur, P., Nel, W., Rais, A., Sandhu, R., & Sharma, S. (2013). Maturation Of The Adolescent
Brain. Neuropsychiatric Disease And Treatment, 9, 449-461. Https://Doi.Org/10.2147/NDT.S39776
Https://Elearningindustry.Com/The-Adult-Learning-Theory-Andragogy-Of-Malcolm-Knowles

Mukhalalati, B. A., & Taylor, A. (2019). Adult Learning Theories In Context: A Quick Guide For Healthcare Professional Educators.
Journal Of Medical Education And Curricular Development, 6, 2382120519840332. Https://Doi.Org/10.1177/2382120519840332
Https://Www.Docebo.Com/Learning-Network/Blog/Adult-Learning-Theory/

Taylor, D. C. M., & Hamdy, H. (2013). Adult Learning Theories: Implications For Learning And Teaching In Medical Education:
AMEE Guide No. 83. Medical Teacher, 35(11), E1561-E1572. Https://Doi.Org/10.3109/0142159x.2013.828153

Misch, Donald. (2002). Andragogy And Medical Education: Are Medical Students Internally Motivated To Learn?. Advances In
Health Sciences Education : Theory And Practice. 7. 153-60. 10.1023/A:1015790318032.

Heydari, S., & Beigzadeh, A. (2024b). Medical Students’ Perspectives Of Reflection For Their Professional Development. BMC
Medical Education, 24(1), 1399. Https://Doi.Org/10.1186/S12909-024-06401-2

DOI: 10.9790/0853-2504033148 www.iosrjournals.org 46 | Page


https://doi.org/10.1002/prp2.1178
https://doi.org/10.1007/s11019-022-10102-2
https://doi.org/10.1016/b978-0-12-818630-5.14007-2
https://doi.org/10.1186/1472-6920-14-79
https://doi.org/10.17496/kmer.24.006
https://doi.org/10.7759/Cureus.46074
https://doi.org/10.5116/ijme.63f3.ddcb
https://doi.org/10.1016/J.Heliyon.2024.E37198
https://doi.org/10.2147/NDT.S39776

Educational Theories And Their Integration, Application In Preclinical Medical Education........

[78]

[79]

[80]

[81]
(82]

[83]

[89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

[97]

(98]
[99]
[100]
[101]
[102]
[103]

[104]

[105]

[106]

[107]

Palis, A. G., & Quiros, P. A. (2014). Adult Leaming Principles And Presentation Pearls. Middle East African Journal Of
Ophthalmology, 21(2), 114-122. Https://Do0i.Org/10.4103/0974-9233.129748

Reed, Suzanne & Shell, Richard & Kassis, Karyn & Tartaglia, Kimberly & Wallihan, Rebecca & Smith, Keely & Hurtubise, Larry
& Martin, Bryan & Ledford, Cynthia & Bradbury, Scott & Bemstein, Henry & Mahan, John. (2014). Applying Adult Learning
Practice In Medical Education. Current Problems In Pediatric And Adolescent Health Care. 44. 170-81.
10.1016/J.Cppeds.2014.01.008.

Munguiko, C., Masereka, E. M., & Sang, C. (2025). Applying Learning Theories To Clinical Teaching In Contemporary Settings: A
Conceptual Analysis. South Asian Research Journal Of Medical Sciences, 7(02), 16-27.
Https://Doi.0rg/10.36346/Sarjms.2025.V07102.001

Chacko, T. (2018). Emerging Pedagogies For Effective Adult Learning: From Andragogy To Heutagogy. Archives Of Medicine And
Health Sciences, 6(2), 278. Https://D0i.Org/10.4103/Amhs.Amhs_141 18

Sims, R. R. (1983). Kolb’s Experiential Learning Theory: A Framework For Assessing Person-Job Interaction. Academy Of
Management Review, 8(3), 501-508. Https://Doi.Org/10.5465/Amr.1983.4284610

Almeida, Leandro & Nascimento, Lucio. (2024). The Approach To Experiential Learning By David Kolb And Its Influence On The
Development Of Professional Competencies In Leadership. CONTRIBUCIONES A LAS CIENCIAS SOCIALES. 17. E12179.
10.55905/Revconv.17n.10-474.

Https://Www.Wgu.Edu/Blog/Experiential-Learning-Theory2006.Html

Tayade, M. C., & Latti, R. G. (2021). Effectiveness Of Early Clinical Exposure In Medical Education: Settings And Scientific
Theories - Review. Journal Of Education And Health Promotion, 10, 117. Https://D0i.Org/10.4103/Jehp.Jehp 988 20

Nurunnabi, A. S. M., Rahim, R., Alo, D., Mamun, A. A., Kaiser, A. M., Mohammad, T., & Sultana, F. (2022). Experiential Learning
In Clinical Education Guided By The KOLB’s Experiential Learning Theory. International Journal Of Human And Health Sciences
(IJHHS), 6(2), 155-160. Https://Doi.Org/10.31344/Ijhhs.V6i2.438

Basukala, A., & Chaudhary, K. (2021). Early Clinical Exposure In Preclinical Years Of Medical School. INMA; Journal Of The
Nepal Medical Association, 59(242), 1072—1074. Https://D0i.Org/10.31729/Jnma.5341

.Elendu, Chukwuka & Amaechi, Dependable & Okatta, Alexander & Amaechi, Emmanuel & Elendu, Tochi & Ezeh, Chiamaka &
Elendu, Jjeoma. (2024). The Impact Of Simulation-Based Training In Medical Education: A Review. Medicine. 103. E38813.
10.1097/MD.0000000000038813.

Yu, J, Lee, S., Kim, M., Lee, J., & Jung, Y. J. (2026). Evaluating Medical Students' Engagement And Confidence Across Three
Simulation-Based Education Methods: Standardized Patient, High Fidelity Simulator, And Virtual Reality. BMC Medical Education,
26(1), 283. Https://Doi.Org/10.1186/S12909-026-08634-9

Le, K., Deng, C., & Le, K. D. R. (2026). 10 Tips For Clinical Educators In Designing And Delivering Learning Experiences To
Improve Clinical Reasoning For Medical Students. Mededpublish (2016), 15, 272. Https://Doi.Org/10.12688/Mep.21363.3
Deschénes, M. F., Fernandez, N., Lechasseur, K., Caty, M. E., Uctu, B. M., Bouzeghrane, Y., & Lavoie, P. (2025). Transformation
And Articulation Of Clinical Data To Understand Students' Clinical Reasoning: A Scoping Review. BMC Medical Education, 25(1),
52. Https://Doi.Org/10.1186/S12909-025-06644-7

Inam, Shazia & Mirza, Tayyeba & Qureshi, Ayesha & Farid, Noreen. (2025). JPTCP (762-769) Impact Of Interactive Learning
Approaches On The Development Of Clinical Reasoning Skills Among. 32. 762-769. 10.53555/Wdrsr212.

Baxter, K. A., Sachdeva, N., & Baker, S. (2025). The Application Of Cognitive Load Theory To The Design Of Health And Behavior
Change Programs: Principles And Recommendations. Health Education & Behavior : The Official Publication Of The Society For
Public Health Education, 52(4), 469—477. Https://Doi.Org/10.1177/10901981251327185

Chandler, P., & Sweller, J. (1991). Cognitive Load Theory And The Format Of Instruction. Cognition And Instruction, 8(4), 293—
332. Https://Doi.Org/10.1207/S1532690xci0804_2

Van Nooijen, Christine & De Koning, Bjorn & Bramer, Wichor & Isahakyan, Anna & Asoodar, Maryam & Kok, Ellen &
Merrienboer, Jeroen & Paas, Fred. (2024). A Cognitive Load Theory Approach To Understanding Expert Scaffolding Of Visual
Problem-Solving Tasks: A Scoping Review. Educational Psychology Review. 36. 10.1007/S10648-024-09848-3.

Young, J. Q., Van Merrienboer, J., Durning, S., & Cate, O. T. (2014). Cognitive Load Theory: Implications For Medical Education:
AMEE Guide No. 86. Medical Teacher, 36(5), 371-384. Https://Doi.Org/10.3109/0142159x.2014.889290

Patel, D., & Alismail, A. (2024). Relationship Between Cognitive Load Theory, Intrinsic Motivation And Emotions In Healthcare
Professions Education: A Perspective On The Missing Link. Advances In Medical Education And Practice, 15, 57-62.
Hittps://Doi.Org/10.2147/AMEP.S441405

Houichi, Asma & Sarnou, Dallel. (2020). Cognitive Load Theory And Its Relation To Instructional Design: Perspectives Of Some
Algerian University Teachers Of English. Arab World English Journal. 11. 110-127. 10.24093/Awej/Voll Ino4.8.

Debue, Nicolas & Van De Leemput, Cecile. (2014). What Does Germane Load Mean? An Empirical Contribution To The Cognitive
Load Theory. Frontiers In Psychology. 5. 1099. 10.3389/Fpsyg.2014.01099.

Gkintoni, E., Antonopoulou, H., Sortwell, A., & Halkiopoulos, C. (2025). Challenging Cognitive Load Theory: The Role Of
Educational Neuroscience And Artificial Intelligence In Redefining Learning Efficacy. Brain Sciences, 15(2), 203.
Https://Doi.Org/10.3390/Brainscil 5020203

Kalyuga, S. (2009). Cognitive Load Theory. In IGI Global Ebooks (Pp. 34-57). Https://D0i.Org/10.4018/978-1-60566-048-6.Ch002
Sortwell, A., Gkintoni, E., Diaz-Garcia, J., Ellerton, P., Ferraz, R., & Hine, G. (2026). Beyond Cognitive Load Theory: Why Learning
Needs More Than Memory Management. Brain Sciences, 16(1), 109. Https://D0i.Org/10.3390/Brainscil 6010109

Manninen, M., Dishman, R., Hwang, Y., Magrum, E., Deng, Y., & Yli-Piipari, S. (2022). Self-Determination Theory Based
Instructional Interventions And Motivational Regulations In Organized Physical Activity: A Systematic Review And Multivariate
Meta-Analysis. Psychology Of Sport And Exercise, 62, 102248. Https://Doi.Org/10.1016/J.Psychsport.2022.102248

Yang, Y., Chen, J., & Zhuang, X. (2025). Self-Determination Theory And The Influence Of Social Support, Self-Regulated Leaming,
And Flow Experience On Student Learning Engagement In Self-Directed E-Learning. Frontiers In Psychology, 16, 1545980.
Https://Doi.Org/10.3389/Fpsyg.2025.1545980

Neufeld A. (2021). Autonomy-Supportive Teaching In Medicine: From Motivational Theory To Educational Practice. Mededpublish
(2016), 10, 117. Https://Doi.Org/10.15694/Mep.2021.000117.1

Baldwin, Constance & Craig, Mark & Garfunkel, Lynn & Harris, J & Shone, Laura & Biondi, Eric & Cellini, Melissa & Varade,
William. (2012). Autonomy-Supportive Medical Education: Let The Force Be Within You!. Academic Medicine : Journal Of The
Association Of American Medical Colleges. 87. 1468-1469. 10.1097/ACM.0b013e31826cdc3f. Developed Mainly By Edward Deci
And Richard Ryan, SDT Has Become A Popular Framework For Understanding Motivation Across Different Cultures. Research
Shows That When People Are Intrinsically Motivated, They Act Out Of Interest And Dedication Rather Than External Pressure.
Https://Www.Apa.Org/Members/Content/Intrinsic-Motivation

DOI

10.9790/0853-2504033148 www.iosrjournals.org 47 | Page


https://doi.org/10.4103/0974-9233.129748
https://doi.org/10.36346/Sarjms.2025.V07i02.001
https://doi.org/10.4103/jehp.jehp_988_20
https://doi.org/10.31344/ijhhs.v6i2.438
https://doi.org/10.12688/mep.21363.3
https://doi.org/10.1186/s12909-025-06644-7
https://doi.org/10.1177/10901981251327185
https://doi.org/10.1207/s1532690xci0804_2
https://doi.org/10.2147/AMEP.S441405
https://doi.org/10.4018/978-1-60566-048-6.ch002
https://doi.org/10.1016/j.psychsport.2022.102248
https://doi.org/10.15694/mep.2021.000117.1

Educational Theories And Their Integration, Application In Preclinical Medical Education........

[108]

[109]

[110]
[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]
[123]

[124]

[125]
[126]
[127]
[128]
[129]

[130]

[131]

[132]

Di Domenico, S. I, & Ryan, R. M. (2017). The Emerging Neuroscience Of Intrinsic Motivation: A New Frontier In Self-
Determination Research. Frontiers In Human Neuroscience, 11, 145. Https://Doi.Org/10.3389/Fnhum.2017.00145

Quintero, G. A., Vergel, J., Arredondo, M., Ariza, M. C., Gomez, P., & Pinzon-Barrios, A. M. (2016). Integrated Medical Curriculum:
Advantages And Disadvantages. Journal Of Medical Education And Curricular Development, 3, IMECD.S18920.
Hittps://Doi.Org/10.4137/JMECD.S18920

Xia, L., Jiang, B., Zhang, J., Yang, K., Zhang, Q., & Zhu, P. (2025). Organ-System-Based Curriculum In Medical Education: A
Scoping Review. Advances In Medical Education And Practice, Volume 16, 1675-1681. Https://Doi.Org/10.2147/Amep.S548097
.Elmekawy, Omar. (2025). Traditional Curriculum Versus Integrated Curriculum In Undergraduate Medical Teaching, A
Comparative Study. 10.13140/RG.2.2.12256.75521.

Obi, C. O., Onosogbe, M., Ehimen, A. G., Olamide, O., Toluwalase, T. V., Esther, O., Joshua, D. O., & Aborode, A. T. (2021).
Comparison Of The Integrated Organ/Systems-Based Curriculum With The Traditional Subjects-Based Medical Curriculum: Short
Communication. Annals Of Medicine And Surgery (2012), 73, 103116. Https://Doi.Org/10.1016/J.Amsu.2021.103116

Anderson, M. (2010). Education For Medicine. In Elsevier Ebooks (Pp. 19-24). Hittps://D0i.Org/10.1016/B978-0-08-044894-
7.01044-7

Onen, David & Ayiorwoth, Harriet. (2025). Barriers To Adopting Innovative Teaching Methods In Private Secondary Schools In
Gulu City: Implications For Curriculum Implementation. Journal Of Curriculum Development, Evaluation, And Education (JCDEE).
1. 1-20. 10.64948/JCDEE.V1.12.2025.92.

Damyanov, Kaloyan. (2024). Effective Pedagogical Strategies And Support Mechanisms For Enhancing The Learning Outcomes Of
Students With Special Educational Needs: A Systematic Approach. International Journal Of Scientific Research And Management
(IJSRM). 12. 3700-3718. 10.18535/1jsrm/V12i10.E103.

Lester, J., Rosenberg, J. L., Nelson, J., & Shin, C. (2025). Complexity Of Faculty Pedagogical Development Within The Changing
Higher Education Environment. In Higher Education (Pp. 317-378). Https://Doi.Org/10.1007/978-3-031-58698-9 12

Ramanathan, R., Shanmugam, J., Gopalakrishnan, S. M., Palanisamy, K. T., & Narayanan, S. (2022). Challenges In The
Implementation Of Competency-Based Medical Curriculum: Perspectives Of Prospective Academicians. Cureus, 14(12), E32838.
Https://Doi.Org/10.7759/Cureus.32838

Ahmad-Naik, Danish & Webb, Alexandra & Namboothiri, Vaishnavi & Valter, Krisztina. (2026). The Practices And Strategies For
Implementing Team-Based Learning In Pre-Clinical Medical Education: A Systematic Review. BMC Medical Education. 26.
10.1186/S12909-026-08713-X.

Lim, W. (2023). Problem Based Learning In Medical Education: Handling Objections And Sustainable Implementation. Advances
In Medical Education And Practice, Volume 14, 1453-1460. Https://Doi.Org/10.2147/Amep.S444566

Sulena, S., Kulkarni, A., Mathur, M., Jyoti, N., Sidhu, T. K., Badyal, D., & Guha, R. (2024). Challenges In Implementing
Competency-Based Medical Education In India - Stakeholders' Perspective: A Mixed-Method Analysis. International Journal Of
Applied & Basic Medical Research, 14(4), 225-232. Https://Doi.Org/10.4103/Ijabmr.ljabmr 268 24

Leek, J., Rojek, M., Dobinska, G., & Kosiorek, M. (2024). Navigating The Power Of Time In Classroom Practices: Teachers’ And
Students’ Perspectives. Educational Review, 78(1), 80—102. Https://Doi.Org/10.1080/00131911.2024.2438878

Emma, Lawrence. (2024). The Role Of Leadership Styles In Shaping Educational Organizational Culture And Performance.
Akomodi, J. O. (2025). In-Depth Analysis: The Importance Of Instructional Leadership In Education. Open Journal Of Leadership,
14(02), 177-193. Https://Doi.Org/10.4236/0j1.2025.142008

Tessema, Y. M., Fereja, T., Aseffa, A., & Mohammed, A. B. (2025). Leveraging The Educational Climate: Addressing Challenges
And Developing Strategies For Competency-Based Curricula In Ethiopian Health Science Colleges. Journal Of Medical Education
And Curricular Development, 12, 23821205251385827. Https://Doi.Org/10.1177/23821205251385827

Bhardwaj, V., Zhang, S., Tan, Y. Q., & Pandey, V. (2025). Redefining Learning: Student-Centered Strategies For Academic And
Personal Growth. Frontiers In Education, 10. Https://Doi.Org/10.3389/Feduc.2025.1518602

Cahyaningrum, Y. D., Suhoyo, Y., & Rahayu, G. R. (2025). Facilitating Clinical Reasoning For Medical Students In Clinical Settings:
A Scoping Review. Korean Journal Of Medical Education, 37(2), 163—186. Https://Doi.Org/10.3946/Kjme.2025.333

SiJ. (2024). Fostering Clinical Reasoning Ability In Preclinical Students Through An Illness Script Worksheet Approach In Flipped
Learning: A Quasi-Experimental Study. BMC Medical Education, 24(1), 658. Https://D0i.Org/10.1186/S12909-024-05614-9
Langendyk, V., Mason, G., & Wang, S. (2016). How Do Medical Educators Design A Curriculum That Facilitates Student Learning
About Professionalism? International Journal Of Medical Education, 7, 32-43. Https://Doi.Org/10.5116/Ijme.5683.C2e0

Li, B., Wu, G., Shi, L., Wang, F., & Yang, Z. (2025). Innovative Strategies For Reconstructing Medical Education Through
Technology: A Literature Review. Frontiers In Psychology, 16, 1609589. Https://D0i.Org/10.3389/Fpsyg.2025.1609589

Munguiko, C., Masereka, E. M., & Sang, C. (2025b). Applying Learning Theories To Clinical Teaching In Contemporary Settings:
A Conceptual Analysis. South Asian Research Journal Of Medical Sciences, 7(02), 16-27.
Https://Doi.Org/10.36346/Sarjms.2025.V07i02.001

Mwale, O. G., Mukwato, P. K., & Kabinga-Makukula, M. (2025). Acquisition Of Clinical Reasoning Skills By Undergraduate
Nursing Students In Malawi; Towards The Development Of A Middle-Range Theory: A Qualitative Study. BMC Nursing, 24(1),
416. Https://D0oi.Org/10.1186/S12912-025-03064-2

Badyal, D. K., & Singh, T. (2017). Learning Theories: The Basics To Learn In Medical Education. International Journal Of Applied
& Basic Medical Research, 7(Suppl 1), S1-S3. Https://D0i.Org/10.4103/Ijabmr.IJABMR 385 17

DOI: 10.9790/0853-2504033148 www.iosrjournals.org 48 | Page


https://doi.org/10.4137/JMECD.S18920
https://doi.org/10.2147/amep.s548097
https://doi.org/10.1016/j.amsu.2021.103116
https://doi.org/10.7759/Cureus.32838
https://doi.org/10.2147/amep.s444566
https://doi.org/10.4236/ojl.2025.142008
https://doi.org/10.1177/23821205251385827
https://doi.org/10.3389/feduc.2025.1518602
https://doi.org/10.1186/s12909-024-05614-9
https://doi.org/10.5116/ijme.5683.c2e0
https://doi.org/10.36346/Sarjms.2025.V07i02.001
https://doi.org/10.1186/s12912-025-03064-2

