
Introduction 

Medical students consistently manage to absorb a substantial 
amount of information every day [1]. What processes are occurring in 
their brains during this learning? What exactly happens when learning 
takes place, and what are the implications? How can educators effec-
tively engage with and influence the learning process? The field of psy-
chology has been exploring these questions for some time, and as a re-
sult, educators have formulated a range of teaching strategies that trans-
late learning theories from research settings into practical classroom ap-
plications. Contemporary medical school curricula are moving away 
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from traditional lecture-based formats toward more interactive discus-
sions and participatory learning experiences. Furthermore, there is a 
paradigm shift underway in medical education, moving from a sub-
ject-oriented, discipline-centered approach to one that is prob-
lem-based, clinical-presentation-oriented, and schema-focused [2]. 
These changes are the result of medical schools' adoption of various ed-
ucational theories, aiming to meet contemporary needs and enhance 
educational effectiveness. Historically, major learning theories have laid 
the groundwork, providing both the theoretical underpinnings and the 
methodological frameworks that have guided the evolution of medical 
education [3,4]. 

Theories on learning were predominantly behaviorist in the early 
20th century, then shifted towards cognitivism in the mid-20th century, 
and today, constructivism is the prevailing trend. Behaviorism posits 
that learning occurs through a combination of stimuli presented to an 
organism and the organism’s responses, whereas cognitivism asserts 
that learning takes place through mental processes within an organism, 
without the need for environmental stimuli. Constructivism, in con-
trast, has criticized both theories for their reliance on objectivist episte-
mology. It argues that learning is not about acquiring knowledge that is 
objectively proven to be important, but rather about learners construct-
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ing knowledge that is meaningful to them [2,4]. Despite the shift in to-
day’s educational paradigm, the educational approaches derived from 
behaviorism and cognitivism remain valuable in schools. 

Among learning theories, cognitivism focuses on mental processes 
such as perception, cognition, attention, encoding, and memory, and 
has proposed various principles for teaching and learning [4]. Cognitiv-
ism has been applied to numerous subjects that require scientific think-
ing, problem-solving skills, an understanding of natural and scientific 
concepts, and the acquisition of expertise [5,6]. In medical education, it 
has provided a theoretical foundation for problem-based learning and 
organ-based curricula [3,4]. Medical educators have consistently 
sought to identify suitable teaching methods and strategies from vari-
ous educational theories [4]. The present study aims to examine cogni-
tivist theory to identify strategies that can be effectively used in medical 
education and to present real-world case studies of teaching. 

The application of cognitive theories to medical education is justi-
fied for two primary reasons. First, the development of students’ think-
ing skills in medicine necessitates the efficient memorization of a vast 
body of medical knowledge [4]. Cognitivism, which offers a range of 
learning strategies for the input, processing, and storage of knowledge, 
may provide suitable teaching strategies to alleviate the learning burden 
on medical students. Secondly, one of the main educational objectives 
of medical schools is to produce professionals adept at problem-solving 
and clinical reasoning [4]. Cognitivism, with its strategies for system-
atizing and organizing knowledge and for understanding the thought 
processes of experts [4], can offer teaching strategies that align with the 
goals of medical education. Therefore, this study does not aim to pro-
vide a detailed theoretical explanation of all teaching theories encom-
passed by cognitivism. Instead, it aims to present specific teaching strat-
egies and classroom examples that will enable instructors to implement 
cognitivist teaching strategies in their courses. Specifically, first, the pres-
ent study intends to examine cognitivist theory from the perspective of 
teaching methods rather than psychology. This approach is taken be-
cause the psychological perspective is concerned with explaining the 
experimental and theoretical principles of learning, cognition, and 
memory, whereas the teaching method perspective focuses on how to 
apply cognitivist principles in educational settings. Second, this study 
selects and presents cognitivist teaching principles that are suitable for 
the content taught in medical schools. Third, by presenting real-world 
cases, the present review aims to demonstrate how teaching strategies 
can be applied in the classroom. 

Cognitive learning theories encompass a range of perspectives on 
how learning occurs. Social cognitive theory suggests that learning is a 
product of social interaction. Gestalt theory proposes that learning aris-

es from insights into forms or patterns. Piaget’s developmental cognitiv-
ist theory posits that learning is a function of the development of cogni-
tive structures at various developmental stages. Information processing 
theory draws parallels between human learning and computer informa-
tion processing, aiming to elucidate the human learning process [7]. 
This study focuses on cognitive learning theories from an information 
processing standpoint. It includes the information processing theory by 
Atkinson and Shiffrin [8], which outlines a model of cognitive process-
ing; cognitive load theory, which examines the interplay between cog-
nitive load and learning and offers strategies to mitigate cognitive load 
[9,10]; and schema theory, which contends that memory is structured 
around cognitive frameworks known as schemas. According to schema 
theory, new information and experiences are meaningfully integrated 
into memory when these schemas are well-organized [11]. The litera-
ture reviewed for the present study included books, research papers, 
and dissertations on cognitivist learning theory, cognitive science, and 
teaching-learning methods related to thinking. For teaching cases ap-
plied to medical schools, I selected studies that presented teaching 
methods and results from the results of PubMed and Google Scholar 
searches for “cognitivism,” “cognitive theory,” “imagination,” “schema,” 
“concept map,” “meta-cognition,” “medical education,” or “medical 
school.” Among these, I selected practical classroom examples that 
could realistically be applied in medical schools. 

The background of the emergence of 
cognitive learning theory 

Cognitive learning theory emerged in response to the critique that 
behaviorism did not fully account for all aspects of human learning. Be-
haviorists posited that human consciousness impeded the study of be-
havior, treating the mind as an impenetrable “black box” and attributing 
changes in behavior to observable actions external to the mental realm 
[12]. Behavioral learning theory is rooted in John B. Watson’s seminal 
1913 paper “Psychology as the behaviorist views it,” drawing on Ivan 
Pavlov’s work on classical conditioning as evidenced by salivation in 
dogs, Edward Thorndike’s puzzle box experiments with cats, and B.F. 
Skinner’s operant conditioning experiments involving pigeons and rats 
pressing levers for food rewards. According to behaviorists, behavioral 
changes occur not because of cognitive processes such as beliefs, 
knowledge, or reasoning, but rather due to external stimuli, rewards, 
and environments. Learning is defined as a process of trial and error, 
where an external stimulus (S) elicits a response (R), which is then rein-
forced and conditioned. The use of praise, stickers, rewards, punish-
ments, and programmed learning in educational settings are enduring 
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examples of behaviorist principles in action [12-14]. 
Despite behaviorism’s scientific approach to objectively studying 

learning behavior, cognitivism emerged, challenging the notion that hu-
man behavior can be fully explained by stimulus-response associations 
alone. In the 1900s, as behaviorism dominated American psychology 
and education, a new perspective on learning surfaced within German 
psychology. This was the work of the Gestalt psychologists, who con-
centrated on the mental processes that behaviorists dismissed as the 
‘black box’ and consequently excluded from their studies. Max Wert-
heimer, along with colleagues Köhler and Koffka, is often referred to as 
the founder of Gestalt psychology following his publication on the ap-
parent motion in 1912. While on a train journey, Wertheimer observed 
two alternating lights that seemed to move, leading him to the realiza-
tion that humans tend to perceive objects as integrated wholes rather 
than as isolated parts. He termed this the ‘phi phenomenon’ and noted 
that the perception of motion cannot be explained by examining the 
lights in isolation. This insight became a core principle of cognitivism: 
the whole is greater than the sum of its parts, and to divide is to distort. 
The Gestalt psychologists, much like the behaviorists, contended that 
‘human behavior as a whole’ cannot be fully comprehended if one at-
tempts to dissect ‘behavior’ into separate ‘stimulus’ and ‘response’ com-
ponents [12-14]. Köhler’s experiments, published in 1917 under the ti-
tle “The Mentality of Apes,” revolutionized our understanding of the 
learning process. Conducting his research at the Berlin Institute for Ape 
Research on an island in the Canary Islands, located off the coast of 
Northern Africa, he devised a series of experiments involving monkeys. 
In one experiment, he suspended a banana at an unreachable height 
above the monkeys’ cage and provided several boxes and sticks within 
the enclosure. Initially, the monkeys were unable to reach the banana. 
However, they eventually had a moment of insight, or what is often re-
ferred to as the “Aha-experience,” when they stacked the boxes to suc-
cessfully retrieve the banana. This experiment demonstrated that an or-
ganism's behavior can be altered not only by external stimuli but also 
through internal cognitive processes [14]. This study shifted the para-
digm of learning theory from behaviorism to cognitivism. 

With the advancement of computer science in the 1950s, the infor-
mation processing theory emerged, drawing parallels between human 
learning processes and computer information processing. This theory 
posits that human memory and thought structures, as well as memory 
and thought processes, are analogous to the way computers process in-
formation. It conceptualizes the human learning process as an in-
put-processing-output sequence [14]. This perspective sought to ex-
plain the processes occurring within “insight.” Numerous scholars have 
proposed models describing how information is received by the hu-

man brain, processed, and then stored in long-term memory. Repovs 
and Baddeley [15] introduced a model of working memory that out-
lines the components of working memory and its function in process-
ing incoming information. Atkinson and Shiffrin [8] proposed a three-
stage memory model, suggesting that external stimuli are transferred to 
long-term memory through three “buckets,” or memory stores. Sweller 
[9,10] explained the mental load of information processing and its rela-
tionship to learning through the cognitive load model. Furthermore, 
Bartlett [11] presented a schemata related to long-term memory and 
retrieval. These information processing models attempt to explain how 
humans store information in memory, how stored information is trans-
formed, and how it is retrieved from memory. 

Cognitive load theory has been applied in medical schools [4,6,16-
19], particularly in subjects that demand extensive memorization, such 
as anatomy and pathology [4], as well as in complex tasks that require 
novice students to perform at the same level as experts, and in authentic 
tasks that integrate medical knowledge, skills, and attitudes [17]. Ac-
cording to these studies, in subjects associated with high cognitive load, 
it is essential for instructors to design a learning environment that mini-
mizes the cognitive load for learners. 

Learning perspective and learner perspective 

In cognitive learning theory, learning results from the effective orga-
nization and processing of incoming information via internal mecha-
nisms. As the human brain receives information through the sensory 
organs, learning takes place through a series of processes: attention, rec-
ognition, encoding, and memory. Thus, this sequence of processing 
steps constitutes the learning process, with the information retained be-
ing regarded as the learning outcome [5]. 

In a classroom setting, students typically listen to a professor’s lecture 
to acquire knowledge, a process referred to as behaviorism. Within this 
framework, learners are viewed as “blank slate” and passive recipients of 
knowledge (external stimuli) [13,14]. Conversely, cognitivism posits 
that learners are self-directed individuals who actively organize their 
cognitive structures. As such, while the instructor's role in behaviorism 
is to impart knowledge, in cognitivism, it is to foster a meaningful class-
room environment and facilitate cognitive strategies that enhance the 
learners' processing of information [13,14]. 

Learning process based on the information 
processing model 

Atkinson and Shiffrin [8] proposed a theory of human learning and 
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memory based on the information processing model. 
This theory posits that when learners receive stimulus information 

from the environment through their sensory receptors, the information 
is transferred to short-term memory and then to long-term memory. 
Here, it is encoded, stored, retrieved, and responded to, culminating in 
the process of learning (Figure 1). 

The sensory register receives and processes incoming stimuli from 
the human senses. Information that enters the sensory register is lost 
within two seconds unless further cognitive activities are engaged. 
Some of this information is recognized again, or given selective atten-
tion, and then transferred into short-term memory (Figure 1). Recog-

nition involves pattern recognition, where the learner associates incom-
ing stimuli with information stored in long-term memory. Selective at-
tention involves focusing on specific information while inevitably ig-
noring other stimuli, enabling the perception of a particular piece of in-
formation [20]. 

Working memory, also known as short-term memory, serves as the 
conscious processing space for both retrieved long-term memory data 
and newly acquired information, utilized in problem-solving tasks. This 
cognitive function temporarily holds the necessary information for im-
mediate use. Analogous to a computer’s RAM [10], working memory 
is a mental workspace where critical learning activities, such as prob-

Figure 1. Cognitive structure, cognitive process, and instructional strategies. Modified from Atkinson et al. Human memory: a proposed system and its control pro-
cesses. In: Spence KW, Spence JT, editors. Psychology of learning and motivation: advances in research and theory. New York (NY): Academic Press; 1968. p. 90-197 
[8].
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lem-solving, decision-making, and the manipulation and organization 
of information, take place [5]. The capacity of working memory is fi-
nite. While individual differences exist, it is generally accepted that the 
maximum amount of information it can hold at one time without ex-
ternal aids is around 7 ± 2 items [21]. Without repeated rehearsal, infor-
mation is lost within about 30 seconds [21]. To counteract this limita-
tion and preserve information for extended durations, strategies like 
chunking (organizing information into meaningful groups), achieving 
automaticity (streamlining the processing of information), and employ-
ing dual processing are employed. Information within working memo-
ry interacts with that retrieved from long-term memory. During this in-
teraction, some information may be lost, while other pieces are orga-
nized, elaborated upon, and transformed through mental imagery. This 
process facilitates meaningful learning and the eventual storage of infor-
mation in long-term memory. 

Long-term memory serves as a repository where information is en-
coded and stored for an extended period, potentially indefinitely. This 
information is organized into semantic and episodic knowledge, form-
ing schemas—networked structures that organize information. The 
knowledge retained in long-term memory is acquired through learning 
and is accessed via search and retrieval processes when needed [20]. 

Seven cognitive teaching strategies 

Effective classroom learning occurs when the instructor understands 
the learners’ internal cognitive processes and creates an environment 
that supports their cognitive processing [20]. Several studies 
[5,6,14,18,22-24], the “Instructional guidelines for improving student’ 
learning” proposed by the American Institute of Education Sciences 
[25], “Cognitive load theory: implications for medical education” pub-
lished by the Association for Medical Education in Europe (AMEE) 
[20], and “Clinical teaching strategies for clinical instructors [26]” pro-
pose cognitive teaching strategies that can be utilized in medical 

schools. Drawing from these sources, Table 1 presents seven teaching 
strategies along with specific activities that can be applied according to 
the learners’ information processing. These strategies are categorized as 
follows: (1) strategies to facilitate the reception of learning materials, 
(2) strategies for concentrating and distributing attention to enhance 
learning retention, (3) strategies to reduce cognitive load, (4) encoding 
strategies, (5) information retrieval strategies, (6) distributed learning 
strategies, and (7) metacognitive strategies. 

1. Strategies to facilitate the reception of learning materials 
Strategies that facilitate the reception of learning materials are those 

that activate the learning process [7]. Learning begins when the instruc-
tor introduces material that aligns with sensory information, which the 
learner then perceives or receives. At this initial stage, it is crucial for the 
instructor to present the material in a manner that is readily perceptible 
to the learner. For instance, at the start of a lesson, the instructor might 
present a quiz on the key concepts to be memorized, or provide audio-
visual materials or clinical cases that are pertinent to the lesson’s content 
(Table 1). 

2. Strategies for concentrating and dividing attention 
for learning retention 

Strategies for concentrating or dividing attention help maintain an 
appropriate level of learner engagement after the initial learning trigger, 
ensuring continued learning or task performance [7]. Instructors can 
choose from different strategies tailored to four distinct types of atten-
tion [6]. Firstly, selective attention strategies enable learners to concen-
trate on relevant information while disregarding distractions. Secondly, 
divided attention strategies assist learners in appropriately distributing 
their focus when managing multiple tasks simultaneously. Thirdly, 
arousal strategies are employed to keep learners vigilant during extend-
ed learning sessions. Lastly, executive attention strategies are crucial for 
sustaining focus to successfully complete a task. Table 1 presents specif-

Table 1. Seven teaching strategies based on information processing 

Teaching strategies Specific method
1. To promote perceiving sensory stimuli 

at the sensation phase
- For oral explanations, explain and present with pictures or graphics

- Direct the learners on how to process sensory information such as instructing “Draw a picture”
- Present a quiz when a new topic is introduced
- Limit competing and distracting sensory impressions

2. To maintain divided attention or se-
lective attention at perception phase

- Using clear colors is recommended, but unnaturally emphasizing information with colors is not effective

- Present bizarre facts, incredible statistics, impressive charts, unusual cases, and examples related to daily life

(Continued on next page)
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Teaching strategies Specific method
- Present metaphors to evoke deductive reasoning, basic concepts, and artistic sensitivity
- Use engaging pictures, sounds, and interesting animations
- Change the pace of the class lectures
- Provide direct experiences and rewards

3. To reduce cognitive loading during in-
formation processing

Cognitive-loading reduction

 - Practice with the learners so that they repeat or recognize information in a short time
 - Do not provide two or more types of materials at the same time for a complicated assignment
 - Divide the learning material into segments to present when it is long and complicated
 - When a complicated assignment is given, allow the learners to record or think about it for a short time
 - When a problem is presented, provide a resolved problem first as an example
 - When a problem is presented, provide an incomplete solution with it so that the learners complete the solution
 -  Select a suitable modality of learning materials based on learning content (for instance, present a video rather 

than a text resource for activities about lungs)
 - Present a video along with a text resource
 - When the text in the video is long, provide a verbal narration
Representation
 - Present a limited number of lists or numbers to remember at one time
 - Let the learners divide the learning material to retain the information into less than 10 segments

4. Encoding strategies at the information 
storage phase

Elaboration

 - Present new terms clearly with detailed sentences, rather than only providing definitions
 - Present new information along with organized methods or overviews
 -  Mix new problems with solved ones so that the learners can connect new information to previously acquired 

knowledge
 - Ask questions containing “why” or “if,” or those requiring in-depth answers
 - Induce the learners to paraphrase or summarize what they learned
Organization
 - Induce the learners to subjectively organize information in a way that is meaningful to themselves
 - Induce the learners to categorize items that seem irrelevant to each other
 - Induce the learners to construct schemas by linking new information to related knowledge
 - Let the learners draw a hierarchy or diagram
 - Let the learners develop a story related to themselves
Imagery
 -  Induce the learners to make a unique, rather than simple, image (i.e., an image of a piano with a cigarette in its 

mouth, rather than an image of a cigarette and a piano)
 - Link information to negative or positive, rather than neutral, emotions

5. Retrieval of information - Using the primacy and the recency effects, mention important content at the beginning or end of the class
- Provide a short time for the learners to retain the learning content using their own clues
- Let the learners make their own recognition clues
- Provide the learners with practices and simulations for outputting and applying their knowledge
- Use a quiz to summarize the core content
- Present contexts or situations appropriate for the information

6. Distributed learning to retention - Distribute learning materials into several sections to present and administer exams several times
-  Before class begins, remind students again of the two or three key points they learned the day before or in the previ-

ous class
7. Meta-cognition strategies to manage 

cognitive strategies
- Help the learners manage distribution of time, division of assignments, and learning methods autonomously

- Encourage self-evaluation for the learners to distinguish the illusion of knowing from truly knowing
- Encourage students to discover their strengths and styles

Table 1. Continued
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ic techniques that can aid learners in focusing or managing their atten-
tion. It is crucial to acknowledge that individual differences may influ-
ence learners’ preferences for attentional strategies and their capacity to 
maintain attention [27].  

3. Strategies for reducing the cognitive load to minimize 
the cognitive burden 

Cognitive load refers to the total demand placed on a learner’s cogni-
tive system during a specific task [6]. A strategy for reducing cognitive 
load involves instructors tailoring the level of demand to minimize un-
necessary cognitive strain on learners [7,16]. Within the human cogni-
tive system, working memory serves as a critical bottleneck in learning, 
as it can process only a limited amount of information at any one time 
[20]. According to cognitive load theory, the types of cognitive load ex-
perienced in short-term memory are categorized into three distinct 
types, and their combined magnitude must not surpass the capacity of 
short-term or working memory [28]. These include intrinsic load, 
which arises from the inherent difficulty or complexity of the task; ex-
traneous load, which results from the instructional approach, including 
the nature of teaching materials and the method of presentation; and 
germane load, which is influenced by individual differences such as 
learners’ cognitive strategies [16]. As an instructor, you have the ability 
to modulate both intrinsic and extraneous loads through the applica-
tion of effective teaching strategies. Instructors can alleviate cognitive 
load for learners by presenting learning materials, complex tasks, exam-
ples, or multimedia resources in a manner that aligns with the learners’ 
needs [9,16]. 

4. Encoding strategies for retention 
Encoding is the process by which information is transformed from 

its visual representation in working memory into a format that can be 
stored in long-term memory [5]. For learning material to be retained in 
long-term memory, it must be encoded in a form that has meaning. 
The level of processing theory posits that information processed at a 
deeper level, which involves giving personal significance to the material, 
is more likely to be remembered than information processed at a super-
ficial level, which merely involves recognizing or naming the material as 
it appears [6]. Deep processing can be categorized into three strategies: 
elaboration, organization, and imagery. Elaboration deepens under-
standing by connecting new information to existing knowledge [25]. 
Organization involves logically restructuring the relationships between 
elements of the material to enhance comprehension. Imagery entails 
creating mental images to represent information, which could be visual, 
auditory, or tactile in nature. Encoding strategies, therefore, refer to in-

structional methods that employ elaboration, organization, and imag-
ery to aid learners in effectively retaining content. Specific methods are 
presented in Table 1. 

5. Strategies for retrieving learned information 
Recognizing learned information in long-term memory is known as 

retrieval [28]. Retrieval exerts a more significant influence on learning 
outcomes and memory than any other strategy [28]. Instructors can 
enhance the effectiveness of retrieval by encouraging students to active-
ly generate sensory, cognitive, or emotional cues [28]. For facilitating 
retrieval, it is more advantageous to recall information in context or 
alongside words that are readily associated with it [5]. Internal states 
also impact retrieval; memory is more effectively activated if the mood 
or emotional state during retrieval matches that at the time of encoding 
[5]. Instructors should consider this and promote the development of 
retrieval strategies in the classroom (Table 1). 

6. Distributed learning strategies for enhancing memory 
retention 

Retention refers to the ability to maintain stored information in long-
term memory over an extended period [6]. Information is more likely 
to be remembered for a longer duration when it is learned over time 
through distributed learning, as opposed to being crammed into a sin-
gle session. As an instructor, one has the option to select and imple-
ment distributed learning strategies to enhance the retention of learners 
(Table 1).  

7. Metacognitive strategies for managing cognitive 
strategies  

Metacognition is cognition about cognition, which refers to strate-
gies for monitoring one’s own learning and planning, selecting, and 
evaluating the use of necessary cognitive strategies [26]. Learners must 
develop efficient cognitive strategies to construct knowledge inde-
pendently and become lifelong learners. Ineffective cognitive strategies 
can lead to difficulties in situations that demand intensive study and the 
integrated application of knowledge [29]. An instructor can offer target-
ed support to assist learners in mastering their cognitive strategies (Ta-
ble 1). 

Cognitive learning theory and instructional 
design 

Gagné [30] proposed a teaching theory that applies cognitive learn-
ing theory to actual classes. He defined a class as “a set of external envi-
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ronmental events that are intentionally designed and arranged to sup-
port the learner’s internal processes” [30]. Based on this definition, he 
proposed nine “events of instruction” that instructors can apply to maxi-
mize students’ outcomes based on the learner's cognitive processes. It is 
not necessary for an instructor to employ all nine events of instruction 
in every class; rather, they can be selectively adapted or modified to suit 
the specific context of the class. 

In the introductory step of a class, the instructor can use the follow-
ing strategies: (1) gaining attention and (2) informing the learners of 
objectives. In the development step of a class, the instructor can use (3) 
stimulating recall of prior learning, (4) presenting the new content, (5) 
providing learning guidelines and directing learning, (6) providing ex-
ercises and learning activities, and (7) Providing feedback on classroom 
activities. At the end of class, lesson summaries can be used to (8) pro-
vide a formative assessment of what was learned in class, and (9) en-
hance retention and transfer [29]. Instructors can prepare lesson plans 
according to the standards presented in Table 2. 

Writing a syllabus is analogous to writing a movie script before mak-
ing a movie [31]. Although the script is prepared in advance, it remains 
flexible and can be adapted during filming, providing a clear direction 
for the project. In the same way, developing a syllabus before the class 
offers a roadmap for the course’s progression. The structure of the sylla-
bus is outlined in Table 2. Furthermore, to determine the necessity for 
teaching strategies and syllabus design, the cognitive processes of learn-

ers, teaching strategies, and the significance of the syllabus are illustrated 
together in a single diagram from a cognitivist perspective (Figure 1). 

Designing the curriculum based on a 
cognitivist perspective 

1. Objective of education 
The implications of a cognitivist perspective for curriculum design 

were examined from a cognitivist perspective. Peterson et al. [32] pro-
posed a reform plan for secondary education in the United Kingdom, 
suggesting that the goal of education, according to cognitivism, is to fa-
cilitate the use of various intellectual activity modalities rather than 
merely transmitting knowledge. Lee [33] categorized these intellectual 
activities as empirical, logical, aesthetic, and moral. The objective across 
all subjects is to learn cognitive rules through the curriculum content 
and to develop the ability for free intellectual activity. The focus of edu-
cation should be on acquiring “cognitive knowledge,” meaning that the 
curriculum ought to be structured around “knowing how” instead of 
“knowing that.” Teaching methods, therefore, should prioritize thought 
processes and aim to foster cognitive activities [33]. Viewed from this 
angle, the current medical curriculum can be assessed as a competen-
cy-based curriculum designed to develop practical abilities, aligning 
with the principles of cognitivism. 

Table 2. Instruction design principles according to learners’ cognitive processes and teaching processes 

Teachers’ instruction nine events Example of instruction activity Learners’ cognitive process
1. Gaining attention - Quizzes, statistics, questions, familiar cases, di-

lemma circumstances, analogous circumstances, 
videos, and so forth are presented

Attention expectancy

2. Informing learners of the goals - Presenting a clear list of the content & outcomes 
that students will learn from today’s class

Working memory, reduction in cognitive loading of 
new learning content

3. Stimulating recall of prior learning - Explanation of association between content of pri-
or learning and today’s learning

Selective perception

- Presenting related basic medical knowledge/relat-
ed clinical knowledge, quizzes on prior knowl-
edge

4. Presenting new content - Presenting today’s learning content (use of various 
teaching methods such as explanations, examples, 
debates, etc.)

Semantic encoding process

5. Providing learning guidance - Presenting cognitive strategies (mnemonics) that 
can facilitate learning

Interaction with prior knowledge

6. Providing exercises & learning activities - Quizzes, group activities, debates, etc. Reinforcement
7. Providing feedback - Providing feedback Retrieval cue generation from LTM
8. Assessing performance - Providing and presenting assignments, quizzes, 

and self-diagnostic problems
Generalization (LTM)

9. Enhancing retention & transfer - Providing summaries and additional references Generalization (LTM)

LTM, long-term memory.
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2. Curriculum design principles 
The AMEE presented 12 points to consider in curriculum design 

from a cognitivist perspective [34]. They highlighted three main as-
pects. First, it is important to consider task fidelity and organize content 
in a manner that minimizes cognitive load or emotional difficulty. For 
instance, in planning medical interview practice, the sequence should 
be structured to have students engage with simulated patients before 
progressing to interactions with real patients. Second, instructors 
should consider task complexity and sequence tasks from those with 
lower cognitive difficulty to those with higher cognitive difficulty. 
Third, as cognitive load or task complexity rises, instructional and envi-
ronmental support should be correspondingly increased to aid learners. 

Exemplary cases of cognitive teaching 
strategies 

1. Blank page anatomy lesson with metacognitive 
strategies 

This teaching method was developed for a first-year anatomy and 
physiology course at the Queensland University of Medical Sciences in 
Australia, and it promotes metacognition [35]. The duration of the 
course was 14 weeks, with 3 hours of class time every 2 weeks (21 
hours total). Between 120 and 150 students were divided into 15 to 18 
groups to study at 6 to 8 anatomy stations. These stations were set up in 
a small group discussion room. The classroom was referred to as a 
“blank page” because it was devoid of learning resources, equipped only 
with a blank chalkboard. 

The teaching method involved students entering a station and either 
sculpting with clay or drawing a specific anatomical structure as direct-
ed by the tutor. During the initial 3–5 minutes of the activity, students 
attempted to recreate the anatomy without any instructional aids. Sub-

sequently, they refined their work with the assistance of the tutor and 
various learning materials to accurately complete the structure. Each 
station experience lasted between 15 and 20 minutes, after which stu-
dents proceeded to the next station upon completion. Rather than pro-
viding direct answers, the tutor facilitated the students’ independent re-
call of the information. The assessment consisted of a 10-minute quiz at 
the conclusion of each 3-hour session. The classroom setting and lay-
out are depicted in Figure 2. 

On the formative assessment quiz, students in the “blank page” class 
achieved marginally higher scores compared to those who received a 
review of anatomical structures. In a subsequent satisfaction survey, stu-
dents described the method as “fun, thought-provoking, and motivat-
ing.” They rated the approach as satisfactory and worthy of recommen-
dation. In conclusion, this method fostered metacognitive skills in stu-
dents and promoted visual and spatial reasoning, which facilitated deep 
learning. Furthermore, students positively appraised the method, find-
ing it non-threatening and valuable for long-term retention. They at-
tributed these benefits to the method’s encouragement of deep learning 
through the use of multiple symbols for description and creation. 

2. Step by step video-based learning for applying 
cognitive load reduction strategies 

This method involved video-based instruction to prepare medical 
students for performing surgical procedures and was implemented at 
Erasmus University Medical Center in the Netherlands in a non-regu-
lar surgical skills training class [16]. Students practiced the Lichtenstein 
open inguinal hernia repair (LOIHR) by following along with a video. 
The instructional video, which was 7 minutes and 30 seconds long, de-
tailed the procedure in six distinct steps rather than presenting it as one 
continuous segment (Figure 3). The videos were structured in a “step-
by-step” format, with each segment demonstrating and explaining the 

Figure 2. “Blank page” method [35]. (A) The tutorial room devoid of visual cues represents a metaphorical “blank page.” (B) Students at work in the “blank page” 
room. (C) Student’s plasticine model of spinal cord in cross section.

AA BB CC
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corresponding part of the procedure in detail. The study's findings indi-
cated that the extrinsic cognitive load associated with the segmented 
documentation method was lower compared to that experienced by 
students who learned through continuous video demonstrations. Fur-
thermore, in the actual performance assessment, students who were 
taught using the step-by-step method not only scored higher but also 
committed fewer errors than those who learned through the continu-
ous demonstration method.  

Conclusion 

Educational theory has played an important role in the ongoing de-
velopment of medical education. In particular, cognitive learning theo-
ry is one of the major educational theories that studies human thought 
processes. This study explored the educational implications of cogni-
tive learning theory for today's medical education and proposed teach-
ing strategies that can be practically applied in the field. In addition, it is 
hoped that the present review will narrow the gap between theory and 
practice by presenting classroom examples of applying cognitive teach-
ing strategies. 

In this study, I presented cognitive teaching strategies and principles 
that can be applied in medical schools across three distinct areas. Initial-
ly, I provided teaching strategies and specific examples tailored to the 
learner's stage of cognitive processing, enabling instructors to seamless-
ly integrate cognitivist learning theory into their classroom instruction. 
This material allows instructors to readily incorporate one or two teach-
ing strategies into their existing classes. Next, I introduced a cognitive 
lesson design plan to assist instructors in systematically organizing their 

lessons. This plan includes nine instructional ideas and examples that 
can be directly applied in the classroom setting. Utilizing this frame-
work, instructors can strategically plan their lessons to enhance their ef-
fectiveness. Lastly, I discussed cognitive design principles that curricu-
lum development teams should consider when creating a curriculum, 
which is a broader entity than an individual lesson. For instance, arrang-
ing simple and straightforward content at the beginning and more diffi-
cult, complex, and integrated content later on aligns with these cogni-
tive design principles. Such an approach is likely to minimize the cogni-
tive load on learners that could result from the order of course material. 

The cognitive teaching strategies and principles presented discussed 
herein have several implications for medical education. The first impli-
cation concerns the teaching method. By incorporating these findings 
into their teaching and curriculum development, medical school pro-
fessors could potentially reduce the cognitive load on learners that may 
result from ineffective teaching methods or the curriculum itself. Sup-
porting this notion, Lange et al. [36] discovered that students experi-
enced a higher extrinsic cognitive load due to ineffective teaching 
methods and unclear instructional guidance. Further research has indi-
cated that when instructional design is effectively implemented, it can 
minimize students' extrinsic cognitive load, allowing them to concen-
trate on learning activities that contribute to the construction of knowl-
edge [37,38]. The second implication relates to the direction of educa-
tion. Cognitivism aligns with the objectives of medical education by fo-
cusing on the development of thinking skills rather than the mere trans-
mission of knowledge. Consequently, cognitive learning theory emerg-
es as a significant educational theory that warrants ongoing research 
and application in medical schools. In a similar vein, Papa and Harasym 

Step-by-step video demonstration Duration (mm:ss)

Step 1. External oblique aponeurosis exposure 01:38
Step 2. Inguinal canal exposure 00:30
Step 3. Spermatic cord mobilization 00:24
Step 4. Hernia sac removal 00:52
Step 5. Mesh placement 03:22
Step 6. Wound closure 01:02
Total duration 07:48
Continuous video-demonstration

Total duration 07:30AA BB

Figure 3. Step-by-step video demonstration (A) and duration video-demonstrations (B). From Nazari et al. J Surg Educ. 2020;77(4):779-87 [16].
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[39] assessed the relevance of cognitive learning theory in medical edu-
cation from the paradigm perspective. They anticipated that, in the fu-
ture, a curriculum based on cognitive science could be developed to ad-
dress deficiencies in the current curriculum. They envisaged a shift 
from the present knowledge-centered education to one that emphasiz-
es the cultivation of higher-order thinking abilities, driven by advance-
ments in cognitive science-based curriculum development. 

A limitation of this study is that the cognitive teaching strategies pre-
sented are generalized to be applicable across various classes, irrespec-
tive of content. Consequently, the study does not offer specific cogni-
tive teaching models tailored to particular content or objectives, such as 
models for meaningful conceptual learning or problem-based learning 
models for improving students’ problem-solving abilities. This ap-
proach was chosen because I believe that outlining teaching strategies 
from a cognitive learning perspective is more straightforward and bene-
ficial than detailing individual lesson models. Future research could 
provide great value by presenting content-specific lesson models for in-
structors interested in implementing targeted teaching methods like 
meaningful learning or problem-based learning within certain subjects. 
Additionally, this study could not showcase examples of all the cogni-
tive strategies discussed due to the scarcity of reports on the practical 
application of these strategies in medical school settings. Future re-
search should aim to supply exemplary cases of the seven teaching strat-
egies outlined here, across various disciplines such as basic medicine, 
clinical medicine, humanities, social sciences, and skills training. This 
would offer valuable guidance for instructors seeking to integrate these 
cognitive strategies into their teaching. In summary, cognitive learning 
theory remains not a relic of the past but a highly relevant and practical 
instructional framework for medical education, both now. 
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