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Purpose: Cognitive researchers assume that learning strategies are related to three types of learning processes: 'surface learning,'
'strategy learning,' and 'deep learning.' A 'deep learning' approach is widely accepted to be associated with long-term success in
medical school, contributing to the development of doctors who take desirable approaches to self-directed learning and studying
in medical practice. Therefore, this study measured how medical students learn and determined whether the use of leamning strategies
differs between high and low academic performers. In addition, we compared medical college students with graduate medical school
students with regard to the use of learning strategies.

Methods: To explore the learning strategies of students and their relation to academic achievement, we performed LIST (Learning
Strategies in Higher Education Inventory) in a sample of 111 Year 1 medical students.

Results: Medical students with high academic performance scored higher in most leamning strategies than low performers.
Additionally, learning strategies were used more frequently by graduate medical school students than medical students, specifically
with regard to organization, elaboration, critical thinking, and time management.

Conclusion: We conclude that learning strategy instruments provide information that enables medical students to optimize their
study. To foster deep learning and intrinsic motivation in students, it might also be necessary to adopt more changes in teaching
and assessment in medical schools.
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Table 1. Domain and Number of Items of the Learning Strategies
in Higher Education Inventory

Domain Learning strategies No. of items

Cognition Organization 8

Elaboration 8

Critical review 8

Rehearsal 7
Metacognition Metacognition "
Internal resource  Effort regulation 8
management

Concentration

Time management 4
External resource  Learning environment §
management

Study group

Literature 4
Total 77
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Table 2. Differences in the Use of Learning Strategies by Group and Gender

|

Group difference’ Gender difference”

Learning strategies MCS GMSS M F
Mean (SD)” Mean (SD) ! Mean (SD) Mean (SD) !
Organization 3.191(0.74) 3.4610.62) —2.03* 4.001(0.74) 3.46 (0.54] —1.33
Elaboration 3.06 (0.69) 3.4010.70) —2.56% 3.2310.81) 3.2010.53) 0.19
Critical review 2.70(0.68) 3.02 (0.66) —2.47* 2.98(0.75) 2.69(0.54) 2.09*
Rehearsal 3.4210.70) 3.3910.51) 0.31 3.4110.66) 3.42 (0.45) —0.09
Metacognition 3.1610.59) 3.2810.42) —1.13 3.2310.55) 3.2410.40) —0.06
Effort regulation 3.2910.71) 3.37(0.56) —0.65 3.4010.72) 3.191(0.47) 1.65
Concentration 3.2210.84) 3.4310.64) —1.45 3.3310.87) 3.3710.51) —0.25
Time management 2.9110.83) 3.2310.68) —2.25" 2.99(0.82) 3.2410.64) —1.59
Learning environment 3.55(0.75) 3.66 (0.57) —0.85 3.5710.72) 3.74(0.54) —1.26
Study group 2.7610.69) 2.69(0.64) 0.54 2.64(0.69) 2.81(0.59) —1.25
Literature 3.0910.82) 3.3110.75) —1.45 3.191(0.85) 3.2810.60) —0.57

“MCS: Medical college students [n=58), GMSS: Graduate medical school students (n=53), "M: Male (n="72), F: Female (n=38), “SD: Standard
deviation.
*p<0.05, **p<0.01.

Table 3. Correlation Coefficient of Learning Strategies and Academic Achievement

Group difference” Gender difference”

Learning strategies Total
MCS GMSS M F

Organization 0.33* —0.02 0.29* —0.04 0.22*
Elaboration 0.38** 0.25 0.42** 0.12 0.33**
Critical review 0.25 0.22 0.36"* 0.12 0.25"*
Rehearsal 0.46"* 0.19 0.46"* 0.05 0.37
Metacognition 0.34% 0.13 0.417 —0.04 0.28**
Effort regulation 0.40** 0.25 0.46™" 0.17 0.35**
Concentration 0.40* 0.14 0.41% 0.06 0.32*
Time management 0.04 0.16 0.21 —0.22 0.10
Learning environment 0.29* 0.17 0.28% 0.19 0.26**
Study group 0.25 0.02 0.27* —0.19 0.15
Literature 0.36"* 0.20 0.417 0.04 0.31%*

IMCS: Medical college students (n=58), GMSS: Graduate medical school students (n=53), "'M: Male (n=72), F: Female (n=38).
*p<0.05, **p<0.01.
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Table 4. Differences in the Use of Learning Strategies between Students with High and Low Academic Achievement

Academic performancea’

Learning strategies A B t
Mean (SD)" Mean (SD)
Organization 3.49(0.60) 2.86(0.88) 2.68*
Elaboration 3.55(0.50) 2.8310.78) 3.53**
Critical review 3.20(0.57] 2.631(0.73) 2.97**
Rehearsal 3.63(0.48) 3.03(0.81) 2.94**
Metacognition 3.51(0.48) 3.00(0.69) 2,74
Effort regulation 3.7410.54) 3.0010.79) 3.52%*
Concentration 3.56 (0.71) 2.93(0.95) 2.37*
Time management 3.25(0.88) 2.90(0.98) 1.20
Learning environment 3.86 (0.64) 3.2810.86) 2.42*
Study group 2.871(0.73) 2.44(0.84) 1.74
Literature 3.611(0.64) 2.68(0.85) 3.97**

IA: Students with high academic performance (n=21), B: Students with low academic performance (n=20), YSD: Standard deviation.

*p<0.05, **p<0.01.
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