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Abstract

Case-Based Learning (CBL) is a widely used educational approach that encourages active
learning and critical thinking. According to situated cognition learning theory, learning occurs
more effectively when students engage in real-world scenarios. While CBL has been extensively
used in medical education, its impact on self-reflection and academic performance in specific
hematology topics, such as anemia and bleeding disorders, remains unclear. This study aims
to evaluate the effects of CBL on self-reflection and academic performance among fourth-year
medical students, focusing on anemia and coagulation disorders. This randomized controlled
trial (RCT) included 70 fourth-year medical students, divided into a CBL group and a Lecture-Based
Learning (LBL) group. Both groups completed pre-tests, post-tests, and submitted two self-
reflection reports. The study covered two topics: (1) Anemia and Thalassemia and (2) Bleeding
Disorders and Snake bite. The self-reflection process was assessed using a rubric score. The
results found that students in the CBL group demonstrated significantly higher levels of
self-reflection than those in the LBL group (p=0.002), particularly in areas such as integrating
new knowledge with prior understanding, evaluating clinical decision-making, and synthesizing
case-based information. In contrast, students in the LBL group more likely to remember contents
than LBL group. Regarding academic performance, the LBL group achieved higher post-test
scores than the CBL group, especially in topics requiring in-depth understanding of thalassemia
and the clinical evaluation of snakebite envenomation (p=0.014 and p=0.044, respectively).
These topics involve recognizing specific hematological conditions and applying standard
treatment guidelines. In conclusion, this study highlights the importance of CBL in enhancing
self-reflection and analytical skills in medical students. However, LBL may be more effective
for content requiring memorization and structured learning. A combined approach incorporating
both CBL and LBL could maximize learning outcomes.

Keywords: case-based learning; self-reflection; academic achievement; clinical hematology;
anemia
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4" year medical student who register in internal medicine block (academic year 2024)

Enrollment

3 years GPA was divided to 3 group
(high GPA, medium GPA, low GPA: 1:1:1)

/\.

Allocation Group 1: Learn with CBL Group 2: Learn with LBL
! J
Pretest Pretest
& ¢
ivibarmniion Learn with CBL and Learn with LBL and
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& 4
Posttest Posttest
& &
Analysis Analysis Analysis

Figure 1 Study process
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Table 1 Comparison of reflective writing scores between group categorized by stage of reflection

Stages of reflection’ CBL (n=35) LBL (n=35) t p-value
Mean SD Mean SD

Stage 1: Returning to experience 0.70 0.24 0.56 0.30 2.118 0.038
Stage 2: Attending to feelings 0.55 0.20 0.45 0.25 1.893 0.063
Stage 3: Association: relates new knowledge with 0.59 0.24 0.46 0.27 2148 0.035
previous knowledge

Stage 4: Integration 0.49 0.25 0.30 0.22 3323 0.001
Stage 5: Validation: (“Internal consistency”) 0.37 0.25 0.23 023 2311 0.024
self-assessing our beliefs, approaches, assumptions

Stage 6: Appropriation: making “knowledge 0.42 0.26 0.29 029 1978 0.052

one’s own” through their own knowledge
or experiences

Stage 7: Outcomes of reflection 0.43 0.24 0.29 021 2579 0.012

Table 2 Frequency and percentage of reflective writing score 1: anemia and thalassemia

CBL (n=35) LBL (n=35)
Stages of reflection
N % N %
Stage 1: Returning to experience
Non-Reflector 1 2.86 5 14.29
Reflector 17 48.57 21 60.00
Critical Reflector 17 48.57 9 25.71
Stage 2: Attending to feelings
Non-Reflector 3 8.57 7 20.00
Reflector 20 57.14 22 62.86
Critical Reflector 12 34.29 6 17.14
Stage 3: Association: relates new knowledge with previous knowledge
Non-Reflector 4 11.43 9 25.72
Reflector 16 45.71 16 45.71
Critical Reflector 15 42.86 10 28.57
Stage 4: Integration
Non-Reflector 5 14.29 15 42.85
Reflector 19 54.28 18 51.43
Critical Reflector 11 31.43 2 5.72
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Table 2 Continued

CBL (n=35) LBL (n=35)
Stages of reflection!
N % N %
Stage 5: Validation: (“Internal consistency”) self-assessing our beliefs, approaches, assumptions
Non-Reflector 10 28.57 17 48.57
Reflector 21 60.00 16 4571
Critical Reflector a4 11.43 2 5.72
Stage 6: Appropriation: making “knowledge one’s own” through their
Non-Reflector 10 28.57 19 54.28
Reflector 18 51.43 12 34.29
Critical Reflector 7 20.00 [ 11.43
Stage 7: Outcomes of reflection
Non-Reflector 7 20.00 13 37.14
Reflector 21 60.00 21 60.00
Critical Reflector 7 20.00 1 2.86

p<0.05%; significant difference between the group, CBL: Case-based learning, LBL: Lecture-based learning

Table 3 Frequency and percentage of reflective writing score 2: bleeding disorder and snake bite

CBL (n=35) LBL (n=35)
Stages of reflection!
N % N %
Stage 1: Returning to experience
Non-Reflector 2 572 5 14.29
Reflector 19 54.28 18 51.43
Critical Reflector 14 40.00 12 34.28
Stage 2: Attending to feelings
Non-Reflector 5 14.29 8 22.86
Reflector 27 77.14 24 68.57
Critical Reflector 3 8.57 3 8.57
Stage 3: Association: relates new knowledge with previous knowledge
Non-Reflector 6 17.14 7 20.0
Reflector 21 60.00 25 71.43
Critical Reflector 8 22.86 3 8.57
Stage 4: Integration
Non-Reflector 10 28.57 15 42.85
Reflector 23 65.71 18 51.43
Critical Reflector 2 5.72 2 5.72
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Table 3 Continued

Stages of reflection!

Stage 5: Validation: (“Internal consistency”) self-assessing our beliefs, approaches, assumptions

Non-Reflector
Reflector

Critical Reflector

Stage 6: Appropriation: making “knowledge one’s own” through their

Non-Reflector
Reflector
Critical Reflector
Stage 7: Outcomes of reflection
Non-Reflector
Reflector

Critical Reflector

CBL (n=35) LBL (n=35)

N % N %

15 42.86 23 65.71
17 48.57 11 31.43
3 8.57 1 2.86
12 34.29 18 51.43
19 54.28 14 40.00
4 11.43 3 8.57
11 31.43 19 54.28
23 65.71 15 42.86
1 2.86 1 2.86

p<0.05%; significant difference between the group, CBL: Case-based learning, LBL: Lecture-based learning
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Table 4 Comparison of pretest/posttest scores between group

Scores CBL (n=35) LBL (n=35) t p-value
Mean SD Min-Max Mean SD Min-Max
Pretest
Total score (40 points) 18.09  3.88 12-29 16.82  4.97 8-26 1.177 0.243
Anemia (10 points) 5.71 1.49 2-8 5.11 2.11 1-9 1.375 0.174
Thalassemia (10 points) 3.89 1.43 1-7 3.83 1.74 0-8 0.150 0.881
Bleeding disorder (10 points)  4.60 1.75 0-8 4.18 2.16 0-8 0.88 0.382
Snake bites (10 points) 3.89 1.73 1-8 3.52 1.40 1-7 0.969 0.336
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Table 4 Continued

Scores CBL (n=35) LBL (n=35) t p-value
Mean SD Min-Max Mean SD Min-Max
Posttest
Total score (40 points) 18.23 559 2-21 21.32 4.06 9-28 -2.626 0.011
Anemia (10 points) a.74 1.87 0-8 5.09 1.70 1-8 -0.802  0.425
Thalassemia (10 points) 3.46 1.69 0-7 4.43 1.52 2-8 -2.531 0.014
Bleeding disorder (10 points)  4.60 1.94 0-8 5.35 1.89 1-9 -1.631 0.108
Snake bites (10 points) 5.43 2.13 1-9 6.38 1.69 1-9 -2.056  0.044
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Table 5 Comparison of pretest/immediate posttest within each group

Scores Types Pretest Posttest Difference . pvalue
Mean SD Mean SD Mean SD
Total score (40 points) CBL 18.09 388 1822 559 -0.143 441 -0.191 0.849
LBL 16.82 497 2130 412 -448 412 -6.247  <0.001
Anemia (10 points) CBL 5.71 1.49 474 187 0.97 1.92 2998 0.005
LBL 511 211 509 170 0.03 244 0.069 0.945
Thalassemia (10 points) CBL 3.89 143  3.46 1.69 4.3 1.84  1.381 0.176
LBL 3.83 1.74 443 1.52 -0.6 20 -1.772 0.085
Bleeding disorder (10 points) CBL 460 175 460 194 0.0 1.93  0.000 1.000
LBL 4.18 216 527 1.86 -1.091 251 -2.502 0.018
Snake bites (10 points) CBL 3.89 173 543 213 -154 227 -4.027 <0.001
LBL 352 140 642 170 291 186 -8984  <0.001
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