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Article History: Abstract: Background: Learning is a continuous process through 

which individuals acquire knowledge, skills, attitudes, and behaviors 

and subsequently apply them in different contexts. Medical education 

requires learners to acquire not only theoretical knowledge but also 

clinical reasoning, communication, psychomotor skills, reflective 

abilities, teamwork, and professional attitudes. Learning theories 

provide educators with conceptual frameworks for understanding how 

learners acquire, process, retain, and apply knowledge. However, 

healthcare professionals are often expected to teach without formal 

training in educational theory. Understanding learning theories can 

therefore assist medical educators in selecting appropriate teaching 

strategies, designing curricula, developing assessment methods, and 

facilitating meaningful clinical learning.This article reviews selected 

literature concerning adult learning theories and their practical 

application in medical education. PubMed and Google Scholar were 

searched using combinations of terms related to learning theories, 

medical education, teaching methods, and educational theory. 

Publications in English from 2001 to 2021, including review articles, 

books, and systematic reviews, were considered. Selected articles were 

critically appraised according to their educational focus, major 

findings, practical applications, and limitations. The reviewed 

literature addressed behavioral, cognitive, constructivist, experiential, 

social, self-directed, reflective, and cognitive load theories. Practical 

examples included feedback during clinical training, interpretation of 

cardiotocography, monitoring of labor using partograms, teaching 

surgical skills, problem-based learning, management of obstetric 

emergencies, and reflective practice. The review demonstrates that no 

single learning theory is universally applicable to all educational 

situations. Effective medical education requires integration of different 

theoretical approaches according to learner characteristics, educational 

objectives, clinical context, and available resources. 
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INTRODUCTION 
Learning is a complex and continuous process 

through which individuals acquire knowledge, skills, 

attitudes, behaviors, and experiences. The psychology 

of learning seeks to explain how individuals acquire 

and process information, modify behaviors, develop 

competence, and integrate new experiences into 

existing knowledge. Several learning theories have 

been developed to explain these processes, with each 

emphasizing different cognitive, behavioral, social, 

and experiential dimensions of learning. Major 

perspectives include behaviorism, cognitivism, 

constructivism, experiential learning, humanistic 

approaches, and social learning theories [1-4]. 

Medical education is particularly dependent on 

effective learning because healthcare professionals 

must integrate theoretical knowledge with practical 
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skills, clinical reasoning, and professional judgment. 

Medical students and postgraduate trainees 

progressively move from acquiring foundational 

knowledge to applying that knowledge in increasingly 

complex clinical situations. Clinical education 

additionally requires effective communication, 

decision-making, teamwork, procedural competence, 

reflection, and professional development. 

Consequently, understanding how learners acquire, 

process, retain, and apply knowledge is essential for 

the development of effective medical education 

programs [3-6]. 

 

Healthcare professionals are frequently involved in 

teaching despite having limited formal preparation in 

educational theory. Their teaching approaches are 

often shaped by personal clinical experience, 

observation of senior colleagues, and traditional 

teacher-centered practices. Although clinical expertise 

is essential, being a competent clinician does not 

automatically translate into effective teaching ability. 

Familiarity with educational theories can help 

clinicians understand learners' needs and move 

toward more structured, learner-centered approaches 

to education [3,5,6]. Educational theories can also 

provide a conceptual basis for selecting appropriate 

instructional strategies and facilitating meaningful 

learning in clinical environments. 

 

Learning theories have applications at multiple levels 

of medical education, including curriculum 

development, lesson planning, instructional design, 

assessment, feedback, clinical supervision, and 

program evaluation. Behavioral principles, for 

example, can be applied through reinforcement and 

constructive feedback to encourage desirable learning 

behaviors. Cognitive theories can guide the 

organization and presentation of complex 

information, whereas constructivist approaches 

emphasize active participation and the integration of 

new knowledge with learners' previous experiences. 

Experiential learning further supports the 

development of clinical competence through direct 

experience, reflection, and subsequent application of 

knowledge [4,7-9]. 

 

Adult learning is particularly relevant to medical 

education because medical students, residents, and 

practicing healthcare professionals are predominantly 

adult learners. Adult learning theories emphasize the 

importance of previous experience, relevance, self-

direction, motivation, and problem-centered learning. 

Adults commonly enter educational activities with 

established knowledge and experiences that can 

influence how new information is interpreted and 

integrated. Therefore, effective medical education 

should provide opportunities for learners to connect 

new concepts with previous knowledge and apply 

them to authentic clinical problems [5,6]. 

The cognitive demands of medical education also 

require careful consideration. Learners frequently 

encounter large amounts of complex information, 

particularly during clinical training. Cognitive load 

theory proposes that working memory has limited 

capacity and that excessive or poorly organized 

information can interfere with learning. Appropriate 

instructional design should therefore reduce 

unnecessary cognitive demands, manage the 

complexity of learning tasks, and support the 

development of organized knowledge structures 

[9,10]. These principles are particularly relevant when 

teaching complex clinical subjects, procedures, and 

emergency management. 

 

Experiential and reflective learning are similarly 

important in clinical education. Learners acquire 

knowledge and skills through direct patient 

encounters, clinical procedures, observation, 

supervised practice, and interaction with healthcare 

teams. Reflection allows learners to analyze their 

experiences, identify strengths and weaknesses, and 

develop strategies for future improvement. Such 

approaches can help bridge the gap between 

theoretical knowledge and practical clinical 

performance [7]. 

 

The integration of different learning theories may 

therefore provide a more comprehensive approach to 

medical education than reliance on a single theoretical 

model. A clinical teaching session may 

simultaneously incorporate cognitive processes, active 

participation, social interaction, experiential learning, 

feedback, reflection, and self-directed learning. The 

choice of educational approach should be determined 

by the learning objectives, learner characteristics, level 

of expertise, clinical context, and available resources 

[5-10]. 

 

The objective of this article is to review selected 

literature concerning adult learning theories and their 

application in medical education and to critically 

appraise selected publications. Practical examples are 

presented to demonstrate how different learning 

theories can be incorporated into undergraduate and 

postgraduate medical teaching, particularly in clinical 

and obstetric settings. The article aims to provide 

healthcare educators with a practical framework for 

understanding learning theories and selecting 

appropriate educational approaches according to the 

needs of learners and the requirements of specific 

educational situations [1-10]. 

 

SEARCH STRATEGY AND PROTOCOL 
A literature search concerning learning theories and 

their application in health professions education was 

conducted using PubMed and Google Scholar. Search 

terms included combinations of teaching and learning 

in medical education, educational theory, learning 
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theory, teaching methods, and learning theories in 

practice. Publications electronically available in 

English between 2001 and 2021 were considered. The 

inclusion criteria comprised books, review articles, 

guidelines, opinion papers, and systematic reviews 

addressing learning theories or their application in 

medical education. Randomized controlled trials, 

clinical trials, and meta-analyses were excluded.  

 

Articles were assessed for relevance to the objectives 

of this review. Information extracted from the selected 

publications included the author and year, article title, 

type of publication, major educational concepts, 

practical applications, and reported or identified 

limitations. The findings were synthesized narratively 

and organized around major learning theories and 

their practical applications in medical education. 

Because the purpose was educational synthesis and 

critical appraisal rather than quantitative estimation of 

an intervention effect, no statistical meta-analysis was 

undertaken. 

 

CRITICAL APPRAISAL OF SELECTED 

ARTICLES 

Feedback and Behavioral Learning 

Chowdhury and Kalu discussed the importance of 

feedback in medical education and described different 

approaches to providing effective feedback. The 

authors emphasized that feedback should be specific, 

non-judgmental, focused on observable behavior, and 

directed toward improvement rather than personality. 

Models such as Pendleton's rules and ALOBA were 

discussed. Feedback is closely related to behavioral 

learning because appropriate reinforcement can 

encourage desirable behaviors. For example, when a 

trainee obtains an appropriate clinical history or 

demonstrates effective communication, specific verbal 

appreciation from the supervisor may reinforce the 

behavior and encourage repetition.In an obstetrics 

and gynecology clinic, a trainee may initially 

interview a patient under supervision. The consultant 

can identify what was done well, explore areas 

requiring improvement, and agree on a plan for 

further development. Such feedback becomes more 

effective when it is immediate, specific, and linked to 

observable clinical behavior.A limitation identified in 

the reviewed article was the relatively limited use of 

practical examples to distinguish different feedback 

models.  

 

Table 1. Critical Appraisal of Selected Articles on Learning Theories in Medical Education 

No. Author, Year Learning Theory / 

Educational 

Concept 

Key Findings Limitations Practical 

Application in 

Medical 

Education 

1 Chowdhury 

& Kalu, 2004 

Feedback and 

learning 

Effective feedback 

supports learners in 

identifying strengths 

and areas requiring 

improvement. 

Mainly focused on 

feedback within 

medical education; 

limited empirical 

evaluation. 

Structured 

feedback after 

clinical teaching 

and assessments. 

2 Kaufman, 

2003 

Adult learning, self-

directed learning, 

self-efficacy, 

constructivism and 

reflective practice 

Educational theories 

can guide learner-

centred teaching and 

promote active 

participation. 

Conceptual article 

with limited direct 

outcome 

measurement. 

Self-directed 

learning, 

reflection, and 

learner-centred 

teaching. 

3 Dennick, 

2012 

Educational theory 

in teaching practice 

Educational theory can 

help teachers select 

appropriate strategies 

and improve teaching 

effectiveness. 

Provides practical 

guidance rather than 

experimental 

evidence. 

Linking teaching 

methods with 

specific 

educational 

theories. 

4 Mukhalalati 

& Taylor, 

2019 

Adult learning 

theories 

Adult learners benefit 

from relevance, 

previous experience, 

autonomy and active 

participation. 

Primarily a 

conceptual guide. 

Case-based, 

problem-based 

and self-directed 

learning. 

5 Taylor & 

Hamdy, 2013 

Adult learning 

theories 

Adult learning 

principles have 

important implications 

for curriculum design 

and teaching in medical 

education. 

Broad theoretical 

discussion; 

application may 

vary across contexts. 

Learner-centred 

curriculum and 

clinically 

relevant learning 

activities. 

6 Yardley et al., 

2012 

Experiential 

learning 

Experience followed by 

reflection and 

conceptualization 

Application depends 

on availability of 

appropriate clinical 

Bedside teaching, 

simulation, 

clinical practice 
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facilitates meaningful 

learning. 

experiences. and reflective 

activities. 

7 Graffam, 

2007 

Active learning Active participation can 

improve engagement 

and encourage deeper 

learning. 

Implementation 

may require 

additional 

preparation and 

resources. 

Small-group 

discussion, case-

based learning 

and interactive 

sessions. 

8 Van 

Merriënboer 

& Sweller, 

2010 

Cognitive Load 

Theory 

Learning can be 

improved by managing 

the cognitive demands 

placed on learners. 

Appropriate 

cognitive load varies 

according to learner 

expertise. 

Chunking 

information, 

sequencing tasks 

and reducing 

unnecessary 

information. 

9 Young et al., 

2014 

Cognitive Load 

Theory 

Instructional design 

should account for 

intrinsic, extraneous 

and germane cognitive 

load. 

Mainly theoretical 

and instructional 

framework. 

Structured 

clinical teaching 

and carefully 

designed 

educational 

materials. 

10 Jordan et al., 

2020 

Cognitive load and 

lectures 

Lecture design can be 

optimized by reducing 

unnecessary cognitive 

demands and improving 

organization. 

Focused primarily 

on lecture-based 

teaching. 

Concise slides, 

organized 

content and 

avoidance of 

excessive 

information. 

11 Roberts & 

Kumar, 2020 

Reflective practice Reflection enables 

clinicians and learners 

to examine experiences 

and identify 

opportunities for 

improvement. 

Reflective practice 

can be subjective 

and difficult to 

assess consistently. 

Reflective 

portfolios, 

clinical 

debriefing and 

structured 

reflection. 

12 Ali et al., 

2018 

Application of 

learning theories 

Learning theories can be 

translated into practical 

teaching approaches 

within medical 

education. 

Limited scope and 

context-specific 

application. 

Selection of 

teaching 

strategies 

according to 

learner needs and 

educational 

objectives. 

13 Sullivan, 

2020 

Learning surgical 

skills 

Principles of learning 

science can improve 

acquisition and 

retention of surgical 

skills. 

Primarily focused on 

surgical education. 

Deliberate 

practice, 

simulation and 

structured skills 

training. 

14 Bridges et al., 

2012 

Problem-based 

learning 

Problem-based learning 

promotes active 

participation, reasoning 

and integration of 

knowledge. 

Requires trained 

facilitators and 

appropriate 

educational 

resources. 

Clinical case 

discussions and 

small-group 

problem solving. 

15 Spencer, 2003 Clinical learning 

environment 

Clinical learning is 

influenced by the 

interaction between 

learners, teachers, 

patients and the clinical 

environment. 

Broad educational 

discussion rather 

than controlled 

evaluation. 

Workplace-based 

learning, 

supervision and 

bedside teaching. 

The table summarizes the major educational theories and concepts identified in the selected literature, highlighting 

their principal findings, limitations, and potential applications in medical education. The appraisal emphasizes the 

translation of theoretical principles into practical teaching and learning strategies. 
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Table 2. Practical Application of Major Learning Theories in Medical Education 

Learning Theory Core Principle Recommended 

Teaching Strategy 

Example in Medical 

Education 

Expected 

Educational 

Outcome 

Adult Learning / 

Andragogy 

Adults are self-directed 

and value relevant, 

experience-based 

learning. 

Case-based and 

problem-based 

learning 

Discussing a clinical 

case related to the 

learner's practice. 

Increased 

motivation, 

engagement and 

application of 

knowledge. 

Constructivism Learners actively 

construct knowledge 

through interaction and 

previous experience. 

Collaborative and 

learner-centred 

learning 

Small-group 

discussion of a 

clinical problem. 

Deeper 

understanding and 

integration of 

knowledge. 

Experiential 

Learning 

Learning occurs through 

experience, reflection, 

conceptualization and 

application. 

Clinical practice, 

simulation and 

debriefing 

Performing a clinical 

procedure followed 

by reflection. 

Improved clinical 

competence and 

reflective ability. 

Self-Directed 

Learning 

Learners identify their 

learning needs and take 

responsibility for 

achieving them. 

Independent study 

and guided 

learning 

Learner 

independently 

reviewing current 

literature on a 

clinical topic. 

Greater autonomy 

and lifelong 

learning skills. 

Self-Efficacy 

Theory 

Belief in one's ability 

influences motivation 

and performance. 

Graduated tasks, 

feedback and 

supervised practice 

Progressive 

performance of 

clinical skills with 

constructive 

feedback. 

Increased 

confidence and 

improved 

performance. 

Cognitive Load 

Theory 

Working memory has 

limited capacity during 

learning. 

Structured, 

sequenced and 

simplified 

instruction 

Breaking a complex 

clinical procedure 

into manageable 

steps. 

Reduced cognitive 

overload and 

improved 

knowledge 

retention. 

Active Learning Learning improves when 

learners actively 

participate rather than 

passively receive 

information. 

Discussion, 

questioning and 

interactive 

activities 

Audience-response 

questions during a 

lecture. 

Improved 

engagement, 

critical thinking 

and retention. 

Reflective 

Practice 

Reflection on experience 

supports learning and 

professional 

development. 

Reflection, 

portfolios and 

debriefing 

Writing a structured 

reflection after a 

challenging clinical 

encounter. 

Improved self-

awareness and 

professional 

development. 

Problem-Based 

Learning 

Learning is initiated 

through problems that 

require investigation and 

reasoning. 

Small-group 

clinical problem 

solving 

Students identify the 

causes and 

management of a 

patient's symptoms. 

Improved clinical 

reasoning and 

problem-solving 

skills. 

Cognitive 

Apprenticeship / 

Clinical Learning 

Learners develop 

expertise through 

observation, coaching 

and progressively 

independent practice. 

Demonstration, 

coaching and 

supervised practice 

A senior clinician 

demonstrates a 

procedure before 

supervised learner 

performance. 

Development of 

practical and 

clinical expertise. 

This table demonstrates how major learning theories 

can be translated into practical teaching strategies 

within medical education. Each theory provides a 

framework for selecting appropriate learning activities 

according to learner characteristics, educational 

objectives and the clinical context. Combining 

complementary theories may support knowledge 

acquisition, clinical skills, critical thinking, reflection 

and lifelong learning. 

 

Self-Directed Learning, Self-Efficacy, 

Constructivism and Reflective Practice 

Kaufman described several educational concepts 

relevant to adult learning, including self-directed 

learning, self-efficacy, constructivism, and reflective 

practice. Self-directed learning places responsibility on 
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learners to identify their educational needs, establish 

goals, select appropriate resources, and evaluate their 

progress. Self-efficacy refers to the learner's 

confidence in achieving a desired goal. 

Constructivism views the teacher primarily as a 

facilitator who helps learners develop new 

understanding by connecting new information with 

prior knowledge and experience.  

These principles can be demonstrated through 

teaching cardiotocography (CTG). Learners may 

initially receive CTG traces and be asked to interpret 

them in small groups. They discuss their 

interpretations using their existing knowledge, while 

the teacher facilitates discussion and corrects 

misconceptions. Feedback can then be provided, 

followed by self-assessment and reflection. This 

approach transforms the learner from a passive 

recipient of information into an active participant. 

 

The article provided a useful conceptual framework 

but discussed a broad range of adult learning 

principles relatively briefly. More detailed exploration 

of individual theories could have improved its 

practical value for novice medical educators.  

 

Constructivist, Experiential and Humanistic 

Approaches 
Dennick described practical approaches to 

incorporating educational theory into teaching and 

emphasized constructivist, experiential, and 

humanistic principles. Effective teaching involves 

activating prior knowledge, promoting active 

participation, providing opportunities for social 

interaction and discussion, addressing learners' 

emotional and psychological needs, encouraging 

reflection, and providing feedback.  

 

A practical example is teaching in a gynecology clinic. 

A trainee takes a history and examines a patient before 

presenting the case to a consultant. The teacher 

activates the trainee's prior knowledge by asking about 

possible diagnoses and the clinical reasoning behind 

them. New information is then connected with 

previous learning. The trainee receives feedback and 

is encouraged to reflect on the encounter and identify 

areas for improvement. 

 

This approach demonstrates that several learning 

theories can operate simultaneously within one 

educational encounter. Constructivism facilitates 

knowledge construction, experiential learning arises 

from direct clinical experience, humanistic principles 

address the learner's needs, and reflective practice 

enables the learner to analyze performance. 

 

Adult Learning in Medical Education 
Mukhalalati and Taylor reviewed adult learning 

theories and emphasized their relevance to healthcare 

professional education. They categorized adult 

learning approaches into instrumental, humanistic, 

transformative, social, motivational, reflective, and 

constructivist perspectives. Their work highlighted 

that healthcare professionals are often responsible for 

teaching despite not being formally trained as 

educators.  

 

An example involving monitoring of labor 

demonstrates how multiple theories can be combined. 

A partogram can help learners organize and recall 

information about normal labor while applying this 

knowledge in clinical situations. Experiential learning 

occurs when trainees interpret partograms and use 

their findings to establish a diagnosis. Peer-assisted 

learning can occur through discussion with 

colleagues, while transformative learning may 

encourage trainees to reconsider previous 

assumptions and reflect on their clinical decisions. 

 

This integrated approach is particularly appropriate 

for postgraduate education because learners have 

varying levels of previous knowledge and clinical 

experience. 

 

Multi-Theory Approaches to Adult Learning 
Taylor and Hamdy described adult learning through 

instrumental, social, motivational, humanistic, 

transformative, and reflective perspectives and 

proposed a multi-stage model involving dissonance, 

refinement, organization, feedback, and 

consolidation.  

 

The model can be applied to clinical diagnosis. A 

trainee may first receive a clinical problem that creates 

uncertainty or cognitive dissonance. The trainee then 

searches available resources and considers alternative 

diagnoses. Clinical history, examination, and 

investigations are subsequently organized to reach a 

working diagnosis. Discussion with peers and 

teachers provides feedback, after which reflection 

consolidates learning and informs future clinical 

practice. 

 

The strength of this approach is that it acknowledges 

learning as a dynamic process rather than a single 

event. However, the broad scope of the article may 

make it difficult for novice educators to identify the 

most important principles for immediate 

implementation.  

 

Experiential Learning 

Yardley, Teunissen, and Dornan described 

experiential learning as learning through experience 

and emphasized interaction as an important 

component. Experiential learning is particularly 

relevant to clinical education because medical learners 

progress from classroom-based learning to clinical 

encounters and increasingly independent practice.  
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Teaching episiotomy repair provides a practical 

example. Initially, the learner may observe the 

procedure and review its theoretical and practical 

components. This can be followed by supervised 

performance. After performing the procedure, the 

learner reflects on the experience, identifies areas for 

improvement, and modifies the approach during 

subsequent procedures. 

 

This cycle demonstrates the relationship between 

experience, reflection, conceptual understanding, and 

further practice. The limitation identified in the 

reviewed article was that some theoretical 

explanations may be more accessible to experienced 

educators than to learners who are new to educational 

theory.  

 

Active Learning 
Graffam emphasized that active learning can promote 

deeper understanding and better knowledge retention 

compared with passive learning. Traditional lectures 

can be modified by incorporating questions, clinical 

cases, discussion, prioritization exercises, and 

opportunities for learners to apply knowledge.  

 

For example, a 45-minute lecture on morbidly 

adherent placenta can begin with a clinical scenario 

rather than a series of factual slides. Students can be 

asked to identify clinical manifestations, 

investigations, and treatment options. Targeted 

questions can stimulate critical thinking, while 

sequencing exercises can require students to prioritize 

management steps for postpartum hemorrhage. 

 
The principal limitation was that the article focused 

on relatively simple modifications to traditional 

lectures and provided limited discussion of more 

innovative educational strategies.  

 

Cognitive Load Theory 
Cognitive load theory is highly relevant to medical 

education because learners frequently encounter 

complex information and must integrate multiple 

sources of knowledge simultaneously. Van 

Merriënboer and Sweller explained that information 

initially enters working memory and may 

subsequently be integrated into long-term memory. 

Cognitive load theory distinguishes among intrinsic 

load, extraneous load, and germane load.  

 
Intrinsic load relates to the inherent complexity of the 

task, whereas extraneous load is associated with 

unnecessary demands imposed by the way 

information is presented. Germane load relates to 

cognitive processes involved in developing useful 

mental structures or schemas. 

 

A practical example is teaching the mechanism of 

labor. Before a teaching session, learners may review 

pelvic anatomy and fetal head dimensions. During the 

session, the educator can progress from simple 

concepts to increasingly complex relationships. 

Diagrams, animations, mnemonics, and 

demonstrations can help organize information and 

reduce unnecessary cognitive demands. 

 

The educator should also recognize that strategies 

beneficial to novices may become unnecessary or even 

counterproductive for experienced learners, an issue 

referred to as the expertise-reversal effect.  

 

Cognitive Load in Teaching Obstetric Emergencies 

Young and colleagues further explored cognitive 

architecture and the implications of cognitive load 

theory for medical education. They emphasized the 

importance of working memory, long-term memory, 

schema construction, and automation. Educational 

tasks should be designed so that their cognitive 

demands do not exceed the learner's working-memory 

capacity.  

 

Shoulder dystocia provides an appropriate example. 

A postgraduate trainee may initially receive a concise 

presentation outlining the condition and its 

management. Clear learning objectives can reduce 

extraneous cognitive load. Algorithms can organize 

the management sequence, while simulation, video 

demonstrations, drills, and mnemonics can facilitate 

learning of the required practical steps. 

 

Optimizing Lectures 
Jordan and colleagues discussed optimization of 

lectures using cognitive load theory. Traditional 

didactic lectures can remain useful when 

appropriately designed. Educators should minimize 

extraneous cognitive load, manage intrinsic load, and 

support germane cognitive processing.  

 

For example, a lecture on ovarian malignancy can use 

clear learning objectives, concise bullet points, 

diagrams, and a progressive case-based approach. A 

clinical case can be introduced and then developed 

from basic concepts to diagnosis and management. 

This approach may help learners organize 

information and connect new knowledge with 

previously acquired concepts. 

 
An important limitation is that conventional lectures 

remain relatively teacher-centered, and further 

development of innovative and interactive teaching 

strategies may provide additional educational benefit.  

 

Reflective Practice 
Reflective practice allows clinicians to learn from 

clinical experiences by examining what occurred, why 

it occurred, and how future practice might be 

improved. Roberts and Kumar described reflection as 

an important component of self-directed learning and 
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distinguished individual and group reflection.  

A maternal mortality meeting provides an example of 

group reflection. A clinical case involving maternal 

death can be reviewed systematically. Participants can 

consider what happened, their responses, contributing 

factors, lessons learned, and potential changes in 

future practice. Similarly, individual reflection can be 

documented in a trainee portfolio. 

 
Reflective practice is particularly important in clinical 

medicine because patient care frequently involves 

uncertainty, unexpected outcomes, and complex 

decision-making. Reflection can help transform 

experience into learning and encourage continuous 

professional development. 

 

Application of Learning Theories in Clinical and 

Surgical Education 

Ali and colleagues linked learning theories with 

clinical practice and emphasized the importance of 

behavioral, experiential, constructivist, and cognitive 

load approaches. Their example of teaching the 

partogram demonstrates how pre-session preparation, 

group discussion, facilitation, clinical practice, and 

reflection can be integrated into a single learning 

activity.  

 

Sullivan discussed the application of learning science 

to surgical skills education. Surgical skill acquisition 

can progress through cognitive, associative, and 

autonomous phases. Preparation, conceptualization, 

visualization, verbalization, practice, feedback, and 

progressive autonomy can be incorporated into 

procedural education.  

 

Cesarean section training provides an example. Before 

surgery, the trainee can study indications, 

contraindications, complications, and procedural 

steps. Visualization through videos may reinforce 

understanding. The trainee can verbalize the 

procedure and then perform selected components 

under supervision. Feedback can be provided 

throughout the process, with increasing independence 

as competence develops. 

 

Problem-based learning is another learner-centered 

approach. Bridges and colleagues described PBL as an 

activity in which students work collaboratively to 

solve clinical problems while the teacher acts as a 

facilitator. It promotes self-directed learning, problem-

solving, collaboration, and internal motivation.  

 

For example, undergraduate students may be 

presented with a case requiring differentiation 

between placenta previa and placental abruption. 

Students use prior knowledge, consult available 

resources, discuss possibilities, and develop a clinical 

explanation. The facilitator provides guidance 

without taking over the learning process. 

 

Clinical Teaching and Integration of Learning 

Theories 

Clinical teaching is central to undergraduate and 

postgraduate medical education. Spencer emphasized 

that effective clinical teaching requires an 

understanding of how learners acquire knowledge and 

skills. Communication, questioning, explanation, 

feedback, and efficient use of limited clinical time are 

essential components of successful clinical education.  

The one-minute preceptor model provides an example 

of integrating learning theory into busy clinical 

environments. A trainee can present a patient, identify 

the most likely diagnosis, explain the reasoning, 

receive feedback, and identify areas for further 

learning. Such an approach promotes active 

participation while requiring relatively little additional 

time. 

 

This is particularly important in modern healthcare 

environments where clinical teachers must balance 

educational responsibilities with patient-care 

demands. 

 

 

DISCUSSION  
 

Learning theories provide a conceptual framework for 

understanding how learners acquire, process, retain, 

and apply knowledge, skills, and attitudes in 

educational and clinical settings. Their value in 

medical education extends beyond theoretical 

understanding because these frameworks can guide 

the selection and implementation of practical teaching 

strategies. Behavioral, cognitive, constructivist, 

experiential, social, and reflective approaches each 

emphasize different dimensions of learning and can 

therefore be applied according to the educational 

objectives and characteristics of the learner [11-14]. 

 

Behavioral learning principles remain relevant to  

 

 

 

clinical education, particularly through 

reinforcement, feedback, and repeated practice. 

Specific and constructive feedback can reinforce 

desirable behaviors while helping learners identify 

areas requiring improvement. In clinical settings, 

timely feedback following history taking, physical 

examination, communication, or procedural 

performance can help learners modify their behavior 

and progressively improve their competence [11,12]. 

Feedback is most useful when it focuses on observable 

performance, provides clear recommendations, and 

encourages the learner to participate actively in 

identifying areas for improvement. 
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Cognitive learning theories emphasize the mental 

processes involved in learning, including attention, 

memory, comprehension, organization, and 

application of information. These principles are 

particularly important in medicine because learners 

must integrate large amounts of information and 

apply it to complex clinical problems. Constructivist 

approaches complement cognitive theories by 

recognizing that learners actively construct new 

knowledge by connecting new information with their 

existing knowledge and experiences. Consequently, 

case-based discussion, clinical reasoning exercises, 

peer learning, and problem-solving activities can 

provide opportunities for learners to actively construct 

understanding rather than simply receive information 

[13-15]. 

 

Experiential learning is particularly relevant to 

postgraduate medical education because clinical 

competence develops through repeated exposure to 

authentic clinical situations. Residents learn through 

patient encounters, observation, supervised 

procedures, clinical decision-making, and interaction 

with multidisciplinary healthcare teams. However, 

clinical exposure alone does not necessarily result in 

effective learning. Reflection on experience, feedback 

from supervisors, discussion with colleagues, and 

deliberate practice are important for transforming 

clinical experiences into meaningful learning and 

improved performance [16,17]. Reflective practice 

enables learners to examine their clinical decisions, 

recognize strengths and limitations, and develop 

strategies for future improvement. 

 

Cognitive load theory also has substantial relevance to 

medical education. Clinical subjects frequently 

involve complex information that can place 

considerable demands on working memory. Because 

working memory has limited capacity, poorly 

structured educational materials or excessive 

unnecessary information may interfere with learning. 

Educators should therefore organize information 

logically, minimize extraneous cognitive load, and 

use appropriate diagrams, algorithms, 

demonstrations, and other instructional aids. 

Teaching should also be adapted according to the 

learner's level of expertise because strategies 

appropriate for novice learners may not be equally 

useful for experienced learners [18-20]. 

 

The reviewed literature suggests that learning theories 

are most effective when applied in an integrated 

manner rather than used in isolation. A single clinical 

teaching session may incorporate several theoretical 

principles simultaneously. For example, when 

teaching cardiotocography (CTG) interpretation, the 

educator may first activate the learner's previous 

knowledge, provide representative CTG traces, 

facilitate group discussion, and encourage learners to 

explain their interpretations. Feedback can then be 

provided to correct errors, followed by supervised 

practice and reflection. Learners may subsequently 

identify their own learning needs and establish future 

learning goals. Such an approach integrates cognitive, 

constructivist, social, experiential, self-directed, and 

behavioral principles [11-17]. 

 

Problem-based learning (PBL) similarly demonstrates 

the practical integration of multiple learning theories. 

In PBL, learners work collaboratively to analyze a 

clinical problem, activate their previous knowledge, 

identify gaps in understanding, search for relevant 

information, and apply their findings to the presented 

problem. The teacher functions primarily as a 

facilitator rather than simply transmitting 

information. This approach promotes self-directed 

learning, collaboration, problem-solving, internal 

motivation, and critical thinking and is particularly 

appropriate for clinical education [21]. 

 

The concept of adult learning, or andragogy, is also 

highly relevant to medical education because 

undergraduate and postgraduate learners are 

generally adults who bring previous educational and 

clinical experiences to the learning environment. 

Adult learners are often more engaged when 

educational activities are relevant to their professional 

responsibilities and when they can understand the 

practical value of what they are learning. The 

development and historical application of the concept 

of andragogy have been discussed in the medical 

education literature, emphasizing the importance of 

considering adult learners' previous experiences, 

goals, motivation, and autonomy [22]. 

 

Medical educators should therefore consider the 

learner's level of expertise, prior knowledge, 

motivation, educational needs, and clinical context 

before selecting a teaching strategy. A method that is 

appropriate for an undergraduate medical student 

may not be appropriate for an experienced 

postgraduate trainee. Similarly, teaching a theoretical 

concept requires a different approach from teaching a 

psychomotor skill or a complex clinical procedure. 

Effective educators should therefore select and 

combine teaching strategies according to the intended 

learning outcomes rather than relying on a single 

educational model [14,18,21]. 

 

Another important consideration is the limited formal 

preparation of healthcare professionals as educators. 

Many clinicians teach because education is an integral 

component of their professional responsibilities, but 

they may receive little formal training in curriculum 

development, educational psychology, assessment, 

feedback, or instructional design. Clinical expertise 

alone does not guarantee effective teaching. Faculty-

development programs can therefore help healthcare 
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professionals develop the educational knowledge and 

skills required to translate learning theories into 

effective clinical teaching practices [13,14,23]. 

 

The reviewed literature also supports the increasing 

use of active learning strategies alongside traditional 

lectures. Lectures remain useful for introducing and 

organizing foundational knowledge, particularly 

when information needs to be delivered efficiently to 

large groups. However, interactive questions, clinical 

scenarios, group discussions, simulation, peer 

learning, and problem-solving activities can increase 

learner participation and provide opportunities to 

apply knowledge. Active learning can encourage 

deeper engagement and improve the ability to connect 

theoretical information with clinical practice [24]. 

 

Finally, the ultimate purpose of applying learning 

theories in medical education is to improve patient 

care. The objective of medical education extends 

beyond examination performance or the acquisition 

of factual knowledge. Medical educators must 

develop professionals who can apply knowledge 

safely, communicate effectively, make appropriate 

clinical decisions, work collaboratively, reflect on 

their practice, and continue learning throughout their 

careers. Integrating complementary learning theories 

can help bridge the gap between theoretical 

knowledge and clinical practice and support the 

development of competent, reflective, and patient-

centered healthcare professionals [11-24]. 

 

CONCLUSION  
 

Learning theories provide an important foundation 

for effective medical education by helping educators 

understand how learners acquire, process, apply, and 

retain knowledge and skills. The reviewed literature 

demonstrates that behavioral, cognitive, 

constructivist, experiential, social, self-directed, 

reflective, and cognitive load approaches can all 

contribute to meaningful learning. No single theory is 

sufficient for every educational situation; therefore, 

medical educators should select and integrate 

appropriate theoretical approaches according to the 

learning objectives, learner characteristics, level of 

expertise, and clinical context. Applying these 

principles through active learning, constructive 

feedback, clinical experience, reflection, problem-

based learning, and appropriately structured 

educational materials can strengthen the transition 

from theoretical knowledge to clinical practice and 

ultimately contribute to improved patient care. 

Authors’ Contributions 

All authors made substantial contributions to the 

conception and design of the work, acquisition, 

analysis, and interpretation of data; contributed to 

drafting the manuscript and revising it critically for 

important intellectual content; approved the final 

version of the manuscript; and agreed to be 

accountable for all aspects of the work, ensuring that 

questions related to the accuracy or integrity of any 

part of the work are appropriately investigated and 

resolved. 

Shehla Noor: Conceptualization, literature search, 

data interpretation, manuscript drafting, and critical 

revision. 

Bushra Khan: Conceptualization, supervision, 

literature review, manuscript drafting, and critical 

revision. 

Baynazir Khan: Literature review, critical appraisal, 

interpretation of educational concepts, and 

manuscript revision. 

Laraib Istafa: Literature search, data interpretation, 

manuscript drafting, and critical revision. 

Fizza Saleem: Literature review, critical appraisal, 

manuscript drafting, and final revision. 

All authors approved the final manuscript and agree 

to be accountable for the work in accordance with 

ICMJE authorship criteria. 

Conflict of Interest 

The authors declare that they have no conflicts of 

interest related to this article. 

Funding 
No specific grant, financial support, or funding was 

received from any public, commercial, or not-for-

profit organization for the preparation of this article. 

Ethical Approval and Consent 
Ethical approval was not required for this article 

because it was based exclusively on a review and 

critical appraisal of previously published literature and 

did not involve human participants, patient data, 

animals, or identifiable clinical records 

 

BIBLIOGRAPHY 
 

1. Badyal DK, Singh T. Learning theories: The 

basics to learn in medical education. Int J Appl 

Basic Med Res. 2017;7(Suppl 1):S1-S3. 

doi:10.4103/ijabmr.IJABMR_385_17.  

2. Torre DM, Daley BJ, Sebastian JL, Elnicki DM. 

Overview of current learning theories for medical 

educators. Am J Med. 2006;119(10):903-907. 

doi:10.1016/j.amjmed.2006.06.037.  

3. Kaufman DM. Applying educational theory in 

practice. BMJ. 2003;326(7382):213-216. 

doi:10.1136/bmj.326.7382.213.  

4. Dennick R. Twelve tips for incorporating 

educational theory into teaching practices. Med 

Teach. 2012;34(8):618-624. 

doi:10.3109/0142159X.2012.668244.  

5. Mukhalalati BA, Taylor A. Adult learning 

theories in context: A quick guide for healthcare 

professional educators. J Med Educ Curric Dev. 

2019;6:2382120519840332. 

doi:10.1177/2382120519840332.  

6. Taylor DCM, Hamdy H. Adult learning theories: 

Implications for learning and teaching in medical 



                                                          ©2025 European Journal of Clinical Pharmacy; All Rights Reserved 

  

10765 

 

How to Cite: Noor, S., Khan, B., Khan, B., Istafa, L., & Saleem, F. Practical application of learning theories 

and critical appraisal of selected articles in medical education. European Journal of Clinical Pharmacy. 2025. 

7(1) 10755-10765 
 

  

   

education: AMEE Guide No. 83. Med Teach. 

2013;35(11):e1561-e1572. 

doi:10.3109/0142159X.2013.828153.  

7. Yardley S, Teunissen PW, Dornan T. 

Experiential learning: AMEE Guide No. 63. Med 

Teach. 2012;34(2):e102-e115. 

doi:10.3109/0142159X.2012.650741.  

8. Graffam B. Active learning in medical education: 

Strategies for beginning implementation. Med 

Teach. 2007;29(1):38-42. 

doi:10.1080/01421590601176398.  

9. van Merriënboer JJG, Sweller J. Cognitive load 

theory in health professional education: Design 

principles and strategies. Med Educ. 

2010;44(1):85-93. doi:10.1111/j.1365-

2923.2009.03498.x.  

10. Young JQ, van Merrienboer J, Durning S, ten 

Cate O. Cognitive load theory: Implications for 

medical education: AMEE Guide No. 86. Med 

Teach. 2014;36(5):371-384. 

doi:10.3109/0142159X.2014.889290.  

11. Chowdhury RR, Kalu G. Learning to give 

feedback in medical education. Obstet Gynaecol. 

2004;6(4):243-247.  

12. Sullivan ME, Ortega A, Wasserberg N, 

Kamsickas M. Assessing the learning curve for 

the acquisition of surgical skills. Surg Endosc. 

2015;29:1420-1425.  

13. Jordan J, Wagner J, Manthey DE, Wolff M, 

Santen S, Cico SJ. Optimizing lectures from a 

cognitive load perspective. AEM Educ Train. 

2020;4(3):306-312. doi:10.1002/aet2.10404.  

14. Roberts R, Kumar B. Clinical reflective practice. 

Obstet Gynaecol. 2020;22(1):75-82.  

15. Ali A, Mehboob U, Hamid Habib S, Ahmad M. 

Putting learning theories into practice: Critical 

appraisal of the selected articles. Adv Basic Med 

Sci. 2018;2(1):8-13.  

16. Bridges S, McGrath C, Whitehill TL. Problem-

based learning in clinical education: The next 

generation. Probl Learn Clin Educ. 2012;1-251.  

17. Spencer J. ABC of learning and teaching in 

medicine: Learning and teaching in the clinical 

environment. BMJ. 2003;326(7389):591-594. 

doi:10.1136/bmj.326.7392.591.  

18. Loeng S. Alexander Kapp—the first known user 

of the andragogy concept. Int J Lifelong Educ. 

2017;36(6):629-643. 

doi:10.1080/02601370.2017.1363826.  

19. Van Merriënboer JJG, Kester L, Paas F. 

Teaching complex rather than simple tasks: 

Balancing intrinsic and germane load to enhance 

transfer of learning. Appl Cogn Psychol. 

2006;20(3):343-352. doi:10.1002/acp.1250.  

20. Sweller J, Ayres P, Kalyuga S. Cognitive load 

theory. New York: Springer; 2011.  

21. Sewell JL, Maggio LA, Ten Cate O, van Gog T, 

Young JQ, O'Sullivan PS. Cognitive load theory 

for training health professionals in the workplace: 

A BEME review of studies among diverse 

professions: BEME Guide No. 53. Med Teach. 

2019;41(3):256-270. 

doi:10.1080/0142159X.2018.1505034.  

22. Peer-assisted learning in undergraduate medical 

education: An overview. Med Teach. 

2017;39(9):940-947.  

23. Issa N, Mayer RE, Schuller M, Wang E, Shapiro 

M, DaRosa D. Teaching for understanding in 

medical classrooms using multimedia design 

principles. Med Educ. 2013;47(4):388-396. 

doi:10.1111/medu.12127.  

24. Zhuang H, Chen X, Wang W, et al. Using 

cognitive theory to facilitate medical education. 

BMC Med Educ. 2014;14:79. doi:10.1186/1472-

6920-14-79.  

 

 


