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The Application of Cognitive Teaching and Learning Strategies to

Instruction in Medical Education

Sanghee Yeo

Department of Medical Education, School of Medicine, Kyungpook National University, Daegu, Korea

The purpose of this study was to examine teaching strategies from cognitive learning theory applied to
medical education and to present specific applications of the strategies and cases. The results of this study
yielded (1) seven teaching strategies and specific sample activities that instructors can use based on learning
processes in medical schools; (2) nine instructional events to which cognitive learning strategies were applied;
(3) principles of curriculum design from a cognitive perspective; and (4) instruction cases employing cognitive
teaching strategies. Cognitive learning theory has two implications: first, if instructors in medical schools
apply the results of the study to design a class and curriculum, it would be possible for them to minimize
cognitive loading of the learners that may stem from ineffective teaching strategies or curricula; second,
cognitive teaching strategies that seek improvement in thinking skills could provide useful teaching strategies
for medical education, which aims to develop experts with high-level thinking processes. In this sense,
cognitive learning theory is not an out-of-date learning theory, but one that can be effectively applied

in current medical education.
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Figure 1. Cognitive structure, cognitive process, and instructional strategies. Modified from Atkinson et al. Human memory: a proposed system and its contro
processes. 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].

ledge), U3k z])Al(episodic knowledge) Hej2 A= o] A HO]
gt 4= 9l A7]uKschema) S FAISICE o]32of %
H 24 kg oy Zadh 74 2l Q&S Bl 2Rk

TH20].

yzzolety

i..

]

771K QXY mpet

SF SRS 95 $URAIRI25), Association for Medical
Education in Europe (AMEE)olA] Al g3H= Qx| H5l0] 20 7]4t
g A 7iol=eiel20], Y wE st YAlG wadek
[26] ol M= olzthstoll A E83E = Q= AR|H wTERS A
St Qi o 23N Algshke eERs Addsto] sksAt
9] ZgEAe|apyof| W T7H| ekt 7h el e 48 7RsSt
TAE 252 Table 1of AAletAct 771 m4zzke (1) sksAk
"ol =M () SIFRAIE SI9E FoFT FolulEde,
Q) Ax|Fs} el @) 2sst ek (6) FHAEH, (6) B4t

!

60  http://www.kmer.or.kr

=
o
i

xizo| +82TM

SR $AS U B SUAPIES ol Heolnt
(7). m427} 2P ol Sdahs Ak AL ShAi7}
248 74 2 583t Sho] AT, of TAol 2
£ SR A AT S Ol Bl SRR E AAsior Uk
Ol Hol, 421 APE T o]t ARIo] WHEX] el B S
22 AASPAL SYUET BE AR AR S g
AN 4 UK Table D).

2. SHVKIS st FOITFT FolMRzt
FoF B0 FojujEzke so] FUH F solLt 4

Hekg Meiz] oz ARgE 4 QIoH6]. A4, Aeia] Fo)(selective
attention) A2ko 2 szl B Qs AHE DA|slHA Hast
Ao AZseE sith S, £3-320](divided attention) A Eko.

2 S BAlOl T 7H ool A 59T we] o7t

Korean Medical Education Review 2020; 22(2): 57-66



olstuF=tt M22H 25

Tahle 1. Seven teaching strategies based on information processing

Teaching strategies

Specific method

1. To promote perceiving sensory
stimuli at the sensation phase

2. To maintain divided attention or
selective attention at perception
phase

3. To reduce cognitive loading during
information processing

4. Encoding strategies at the
information storage phase

5. Retrieval of information

6. Distributed learning to retention

7. Meta-cognition strategies to manage
cognitive strategies

- 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

- 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
- 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

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

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

- 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

- 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 previous

class

- 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

Korean Medical Education Review 2020; 22(2): 57-66
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Tahle 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

- (uizzes, statistics, questions, familiar cases, dilemma circumstances, analogous

Attention expectancy

circumstances, videos, and so forth are presented

2. Informing learners of the goals
from today’s class

3. Stimulating recall of prior learning

- Presenting a clear list of the content & outcomes that students will learn

- Explanation of association between content of prior learning and today’s learning

Working memory, reduction in
cognitive loading of new learning
content

Selective perception

- Presenting related basic medical knowledge/related clinical knowledge, quizzes

on prior knowledge
4. Presenting new content

- Presenting today’s learning content (use of various teaching methods such

Semantic encoding process

as explanations, examples, debates, etc.)

5. Providing learning guidance

6. Providing exercises & learning
activities

7. Providing feedback

8. Assessing performance

9. Enhancing retention & transfer

- Providing feedback

- Presenting cognitive strategies (mnemonics) that can facilitate learning
- Quizzes, group activities, debates, etc.

- Providing and presenting assignments, quizzes, and self-diagnostic problems
- Providing summaries and additional references

Interaction with prior knowledge
Reinforcement

Retrieval cue generation from LTM
Generalization (LTM)
Generalization (LTM)

LTM, long-term memory.
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(A)
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(C)

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.

(A)

Operatie

Let op, er zin 6 stappen’

Step 1. External

(B)

Step-by-step video demonstration Duration (mm:ss)
Step 1. External oblique aponeurosis 01:38
exposure .
Step 2. Inguinal canal exposure 8832
Step 3. Spermatic cord mobilization 00'52
Step 4. Hernia sac removal 03-22
Step 5. Mesh placement 01:07
Step 6. Wound closure 07:48

Total duration
Continuous video-demonstration 07:30

Total duration

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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