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‘ ) OBJECTIVES
Bascer S. Theoretical Frameworks in This narrative review analyses the conceptual underpinnings of Behaviourism
Medical Education: A Comparative and Cognitive Load Theory (CLT) to appraise their distinct roles in
instructional design and to synthesise a unified pedagogical paradigm that
Review of Behaviourism and addresses both external behavioural management and internal memory
Cognitive Load Theory. J Gandhara architecture in healthcare training..
METHODOLOGY
Med Dent Sci. 2026;13(3):116-119. A comprehensive narrative literature synthesis was executed across the

PubMed, Google Scholar, and Cochrane Library databases utilising Medical
Subject Headings (MeSH) terms including "Behaviourism", "Models,
Educational”, and "Memory, Short-Term". A total of 32 peer-reviewed
articles matching the inclusion criteria (English language, focus on
Date Revised: 10-06-2026 undergraduate/postgraduate medical education, publication years 1988—
2026) were extracted, critically appraised for methodological relevance, and
qualitatively synthesised.

RESULTS

Correspondence Behaviourism relies heavily on observable operant mechanisms and positive
reinforcement to guide classroom dynamics, establish procedural obedience,
and motivate learners through direct external stimuli. Conversely, CLT
of Medical Education, Khyber College isolates human cognitive boundaries, focusing on the processing constraints
of working memory (72 informational elements). CLT advocates
instructional designs (such as worked examples and task sequencing) that
W +92-311-9911615 minimise non-essential extraneous load while maximising productive
germane load.

CONCLUSION

While Behaviorism remains an essential mechanism for basic behavioral
modification and repetitive clinical skill habituation, CLT provides a
superior, non-reductive framework for mastering advanced clinical reasoning
and diagnostic problem-solving. Medical educators should adopt an
integrated, dual-framework model to structure highly structured, cognitively
optimised, and behaviorally disciplined learning environments.
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INTRODUCTION phenomenon.™ A primary challenge currently facing
medical curriculum coordinators is the historical
Learning is an innate process initiated at birth and  fragmentation between external classroom management
sustained  throughout life, ~characterised by the girategies and internal cognitive architectural design.
development of adaptive capabilities in response t0 This review directly addresses this gap by
external stimuli. Functionally, learning manifests as a contextualising and comparing two historically
change in behaviour resulting from experience; djvergent but operationalised theories: Behaviorisms
mechanistically, it involves structural or functional ,,q Cognitive Load Theory. The specific primary
changes within the organism.’ In the context of medical objectives of this narrative synthesis are to:
education, learning is defined as the acquisition of ~Apalyse the operational mechanisms of behaviourist
knowledge attributable to experience, forming the reinforcement models within modern dental and
cornerstone of professional development.” Medical medical tutorials.
educators utilise a spectrum of learning theories to Appraise the architectural limitations of human
evolve ti:aching practices and improve session working memory as defined by cognitive load
outcomes.” Frameworks, such as those discussed by congtraints during high-stress clinical training.
Kaufman and Mann, offer multiple perspectives to Qynthesise an integrated pedagogical approach that
address the complexities of the human learning g4jjows contemporary medical educators to reconcile
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external classroom dynamics with internal schema
construction.

1. Behaviorism Learning Theory

Formally established by John B. Watson in his seminal
1913 publication, Behaviourism asserts that human
behaviour is acquired entirely through external
environmental conditioning, arguing that innate or
inherited biological factors exert negligible influence on
functional actions.’

1.1 Principles and Application

The theory operates on the principle of stimulus-
response. Within this framework, the educator serves as
the active, primary deliverer of environmental stimuli,
whereas the student functions largely as a passive
recipient whose behavioural output is shaped over time.
Within modern healthcare, small-group sessions such as
Problem-Based Learning (PBL) or clinical tutorials,
behaviourism  remains  highly  operational for
establishing functional group norms, minimising
disruptive student conduct, and accelerating basic skill
acquisition through predictable feedback loops.

Key behaviourist configurations include:

Operant Conditioning: Popularised by B.F. Skinner,
this mechanism wuses systematic environmental
contingencies, specifically positive reinforcement
(rewards), to increase the probability of desired future
performance.

Classical Conditioning: This approach pairs neutral
pedagogical spaces with structured, supportive stimuli
to reduce performance anxiety and optimise learner
engagement.’

In the practical environment of a dental tutorial or
simulation laboratory, repetitive praise, targeted verbal
appreciation, and validated token-reward systems serve
as potent positive reinforcers. This behavioural
conditioning ensures that learners predictably maintain
exact adherence to infection control protocols or
standardised surgical steps. However, motivation under
this theory is entirely extrinsic; learners navigate their
environment based on the direct correlation between
their performance and immediate verbal or systemic
validation.

1.2 Strengths and Limitations

The primary strength of Behaviourism is that it
relies solely on observable, measurable
behaviours, making data collection and the
quantification of student progress highly reliable
for research and audit purposes. Furthermore,

evidence-based therapeutic interventions,
including intensive behavioral interventions,
functional ~ behavior analysis, and token
economies, are directly rooted in behaviorist
philosophy and remain highly effective for
correcting maladaptive behaviors in  both
educational settings and clinical behavior

management. o .
Despite  these  utilities,  Behaviorism  is

fundamentally limited by its one-dimensional,
reductionist view of human agency. By focusing
exclusively on observable outputs, the theory
completely ignores internal cognitive processing,
free will, individual personality traits, and
emotional variables such as mood or intrinsic
motivation.'™"! It overlooks biological and
neuropsychological influences in favor of strict
environmental determinism. ' Crucially,
behaviorist models fail to explain self-directed
insight, sudden conceptual adjustments, or the
complex clinical reasoning that occurs without the
administration of immediate external punishments
or rewards.

2. Cognitive Load Theory (CLT)

Developed by John Sweller in 1988, Cognitive
Load Theory (CLT) revolutionised instructional
design by shifting emphasis from external
behavioral control to the alignment of instruction
with human cognitive architecture.”” Unlike
Behaviorism, which positions the student as a
passive repository for stimulus-driven habits, CLT
views the learner as an active information
processor. Rather than forcing students to navigate
unguided discovery pathways independently, CLT
demonstrates that learning is vastly accelerated
through highly structured, expert-led delivery
configurations, such as the strategic use of fully
worked examples.'* Significant contemporary
research has focused on adapting CLT principles
to high-acuity medical training, where cognitive
overstretch directly threatens both diagnostic
accuracy and patient safety. "’

2.1 The Mechanism of Working Memory

The functional core of CLT is predicated on the
explicit dual-structure nature of human memory:

External Stimulus / Instructional Delivery ‘

4

WORKING MEMORY

Extraneous Load (Presentational Noise)
Capacity: 7+2 Elements

=

Intrinsic Load (Task Inherent Difficulty)

Duration: Short-lived

u (Emulsion via Germane Processing)

LONG-TERM MEMORY

=

Schema Automation (Expert Mental Models)
Capacity: Unlimited )

Human working memory is highly limited in both
duration and capacity, capable of holding only
approximately seven plus or minus two discrete
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informational elements simultaneously.'® When
unfamiliar medical terminology or multi-step
clinical tasks enter working memory concurrently,
a state of absolute cognitive overload can occur,
halting data retention and synthesis. To bypass this
bottleneck, information must be organised and
encoded into "schemas"; complex, hierarchical
mental models stored within the unlimited
repository of the long-term memory. Once a
schema is constructed, the brain treats it as a
single, cohesive informational unit in working
memory, radically reducing the active cognitive
processing burden."”’ This architectural
transformation explains why an expert consultant
can instantly diagnose a syndromic patient with
minimal conscious effort, whereas a novice
medical student becomes visibly overwhelmed by
the identical presentation; the consultant is
operating using automated, integrated long-term
schemas, while the student is exhausting their
working memory trying to process individual,
disconnected clinical data points.

2.2 Structural Typologies of Cognitive Load
Instructional designers and medical lecturers must
manage three distinct types of cognitive load
during any given educational session:'®

1. Intrinsic Load: The inherent, unavoidable
difficulty level of the clinical topic itself (e.g.,
the complex physiology of acid-base balance).

2. Extrinsic (Extraneous) Load: Non-essential
mental effort forced upon the learner by
flawed instructional presentation, disorganised
slide designs, or environmental distractions.
This is the load over which the lecturer exerts
absolute control.

3. Germane Load: The productive, desirable
cognitive processing effort actively dedicated
to constructing, refining, and automating long-
term memory schemas.

2.3 Instructional Implications for Medical
Educators

To systematically optimise the learning process,
medical teaching interventions must be designed
to minimise extrancous load, carefully manage
intrinsic load, and maximise the working memory
capacity left for germane processing.'®

‘ COGNITIVE LOAD OPTIMIZATION

MINIMIZE EXTRANEOUS MANAGE INTRINSIC MAXIMIZE GERMANE

= Eliminate redundant text
+ Avoid spiit-attention media
= Clear presentational noise

« Scaffold simple-to-complex
+  Use spaced-leaming intervals
+ Deconstruct without Isolation

+  Introduce task variability
+  Provide seff-explanatory charts
+ Engage Interactive recall

Intrinsic load cannot be artificially eliminated
without overly decontextualising the clinical
reality. However, it can be managed by
sequencing educational tasks from simple to
complex assortments and incorporating spaced

repetition techniques that permit exhausted
working memory thresholds to recover.
Extraneous cognitive load must be actively

minimised by engaging students in goal-free tasks,
utilising completion-problems, preventing the
split-attention effect by integrating text directly
into anatomical diagrams, and removing
unnecessary presentation material to eliminate the
redundancy effect."” Finally, germane load must
be maximised by increasing task variability,
applying controlled contextual interference, and
presenting enriched, self-explanatory flow charts
that actively force the brain to pull from and
modify existing long-term schemas."’

2.4 Strengths and Limitations

CLT provides medical education departments with
explicit, actionable strategies to engineer high-
efficiency lectures, clinical simulations, and online
learning modules. Nevertheless, it exhibits notable
theoretical boundaries. It features a heavy
overemphasis on highly structured, teacher-led
instructions, often sidelining valuable student-led
discovery approaches. Furthermore, it
marginalises the vital subjective, social, and
emotional dimensions of the learning environment,
such as character development, professional value
formation, and relational safety. Distraction and
cognitive disengagement can also occur if the
content is oversimplified or under-stimulating.
Crucially, cognitive load possesses no absolute
empirical unit of measurement, forcing researchers
to rely heavily on subjective self-assessment tools
or indirect physiological markers. Finally, learner
failure can stem from varied non-cognitive
variables, including low self-esteem, interpersonal
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friction with the instructor, or lack of intrinsic
interest, which CLT fails to account for.

3. Critical Appraisal and Comparative
Synthesis

To implement a truly robust health professional
curriculum, educators cannot view Behaviorism
and Cognitive Load Theory as mutually exclusive
doctrines; rather, they must be recognised as
complementary tools that address entirely different
axes of the educational environment. Behaviorism
offers the definitive operational framework for
optimising the external learning environment
through predictable discipline, positive motivation,
and structured feedback. This is essential during
the early stages of training, where adherence to
physical safety protocols, professional ethics, and
automatic motor skill replication (e.g., proper
dental handpiece posture or basic suturing) is
required. In contrast, CLT provides the necessary
structural insights required to design internal
curriculum architectures, ensuring that complex
diagnostic and problem-solving concepts do not
overwhelm human information processing
capacities. While Behaviorism excels at shaping
"how a student acts", CLT excels at optimising
"how a student thinks". By synthesising these
paradigms, the contemporary lecturer can establish
a highly disciplined, well-regulated learning
environment (Behaviorism) while simultaneously
delivering clinical data via scannable, schema-
building instructional pathways (CLT), leading to
true academic excellence.
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