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Table 1. Comparison of the previous and redesigned problem-based learning curricula

Previous PBL module

Redesigned PBL module

Day 1 content
Day 2 content Lab results, additional lab results
Day 3 content Diagnosis result, treatment progress
Tutor Professor

Module feedback Mini-lecture

Clinical presentation, medical history, physical examination findings

Clinical presentation, list of history taking, list of physical examination

Medical history, physical examination findings, lab results, hypothesis
generation, list of additional lab tests

Diagnosis and treatment, patient education, treatment plans

Student facilitator

Feedback of concept mapping

PBL, problem-based learning.

Tahle 2. Reliability and composition of survey items

Previous module

Redesigned module

Suney item No. of questions Cronbach a No. of questions Cronbach a
Overall satisfaction with PBL 7 0.739 7 0.776
Satisfaction with learning content 18 0.968 13 0.961
Satisfaction with a tutor (professor] and student facilitator 6 0.938 6 0.959
Satisfaction with assessment methods 4 0.783 5 0.812
Satisfaction with developing competencies 5 0.928 5 0.947

PBL, problem-based learning.
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Table 3. Design guidelines based on the identified difficulties and their solutions for PBL curriculum revision

Section Difficulties/obstacles

Solutions

PBL course objectives
the final answer

Well-structured problems and all information provided in student

materials, discouraging self-directed learning

Students’ passive attitudes in discussions

PBL scenarios focusing only on one clinical presentation, giving students

obvious hints about the diagnosis

Operation methods

Student's guesses regarding the diagnosis based on the chief complaint

and cues instead of clinical reasoning

Learning environments
Group composition and group dynamics

Books and journal articles (learning materials)
Paper learning materials

Assessment methods Reliability of tutor evaluations

Composition and percentage of each evaluation tool

Unfairness of evaluation from group scores

Learning processes focused only on searching for hints and finding

Tutor availability, tutor training, students” dependency on tutors

Breakout rooms for group discussion (physical environment)

Revise PBL modules based on hypothetico-deductive reasoning
processes and use concept mapping to synthesize knowledge
Provide loosely-structured problems and only minimal information in
student materials

Provide various textbooks of preclinical medicine and open all internet
searches for students

Provide authentic experiences through student discussions without
professors to learn how to communicate and work together

Develop PBL scenarios including both preclinical and clinical medicine
to have integrated knowledge, as well as medical humanities to
foster social accountability and medical professionalism

Assign student facilitators as leaders instead of tutors (professors)

Assign the chief professor as observer and evaluator

Revise PBL modules based on hypothetico-deductive reasoning
processes including inquiries from history-taking and physical
examinations and use concept mapping to synthesize knowledge

Operate online PBL through the Zoom platform with breakout rooms

Assign students to each group randomly and keep the same group
members for entire modules

Provide textbooks of preclinical medicine and allow students to use
e-books and electronic journals through the online library

Provide PDF files with passwords through the learning management
system

Remove tutor evaluations

Change from individual scores to group scores

Adjust percentages applied to final scores of each evaluation tool

Add a modified essay question test at the end of each module

PBL, problem-based learning; PDF, portable document format.
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Table 4. Components and schedules of the redesigned problem-based learning module

Time Day 1

Day 2 Day 3

Morning session Learning material 1: patient information/chief
complaint (assignment 1: concept mapping)

Learning material 2: present illness/review o

Learning issues presentation

Learning issues presentation

=

Learning material 5: additional lab results

systems information

Learning material 3: physical examination
findings

Afternoon session  Learning material 1: patient information/chief
complaint (assignment 2: list of history taking;
assignment 3: list of physical examination)

Learning issues discussion

Learning material 4: lab results

Learning issues discussion

Learning material 6: diagnosis

Learning material 7: progress information
Concept map feedback

Modified essay question (after module 3 finished)
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Tahle 5. Overall satisfaction scores of the PBL curriculum
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Satisfaction survey question Previous module (n=45)  Redesigned module (n=45) t-value
| am satisfied with the module structure of this PBL curriculum. 3.87+0.97 3.69+0.79 0.92
| think students actively led the PBL sessions. 4.67+0.52 4.40+0.72 2.07"
| think students actively selected learning issues. 4.53+0.87 4.33+0.85 1.16
| think | had meaningful learning experiences through this module in the PBL curriculum. 4.42+0.78 4.09+0.76 1.88
| think the level of difficulty was acceptable. 3.56+1.08 3.56+0.97 0
| think the period of learning time for this module was appropriate. 3.91+1.08 3.82+0.81 0.43
| think the online PBL was more helpful than the in-person PBL. 3.98+1.08 3.96+1.09 0.1

Values are presented as meanzstandard deviation.
PBL, problem-based learning.
*p<0.05.
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Tahle 6. Satisfaction scores for the learning content of the previous module (n=45) o] A 905z 0,054 S2]ulst 2pol7}t Y= Aoz ek
Satisfaction survey question Mean+SD ek
Day 1
Learning material 1: chief complaint 4.31+0.79
Learning material 2: medical history 4.36+0.77
Learning material 3: physical examination 494+0.88 Tahle 7. Satisfaction scares for the learning content in the redesigned module (n=45)
Learning material 4: references 4.18+0.78 Satisfaction survey question Mean + SD
Concept mapping 4.04+0.93 Day 1
Selecting learning issues 4.49+0.70 Concept mapping 4.05+0.81
Day 2 Feedback for concept map 4.14+0.82
Presentation of learning issues 4.42 +0.69 Medical history, physical examination, diagnostic tests 4.11+0.78
Learning material 5-1: diagnostic tests 4.22+0.82 Selecting learning issues 4.05+0.68
Learning material 5-2: diagnostic images 4.00+0.88 Day 2
Concept mapping 4.20+0.84 Results of medical history, physical examination, diagnostic tests  4.16+0.75
Selecting learning issues 4.42+0.72 Hypothesis generation 414+0.73
Feedback for concept map 4.38+0.83 Additional tests 4.20+0.63
Day 3 Selecting learning issues 4.16+0.68
Presentation of learning issues 4.44+0.76 Day 3
Learning material 6-1: diagnostic tests 4.36+0.74 Diagnosis and treatment 4.09+0.81
Learning material 6-2: additional tests 4.44+0.69 Patient education 4.09+0.80
Learning material 7: diagnosis 4.40+0.75 Treatment plans 4.09+0.83
Learning material 8: treatment plans 4.40+0.78 Feedback for module 3 11+0.84
Feedback for module 1 4.31+0.82 Modified essay question 3.86+0.96
SD, standard deviation. SD, standard deviation.
Tahle 8. Satisfaction scores for the tutor (professor] and student facilitator
Satisfaction Survey question Previous module (tutor) Redesigned module (facilitator) tvalue
Mean +SD No. Mean = SD No.
The environment in the learning activities was helpful for learning. 4.45+0.73 44 3.91+1.03 44 2.09**
The learning process was helpful for learning. 4.35+0.81 43 3.93+1.06 43 2.25%
The learning content was helpful for learning. 4.50+0.70 44 4.09+0.86 44 2.25*
The learning outcomes were helpful for learning. 4.45+0.73 44 4.07+0.82 44 2.24%
The learning issues were helpful for learning. 4.48+0.66 44 3.95+0.83 44 2.82%*
The problem-solving and feedback were helpful for learning. 4.33+0.78 43 3.91+0.90 43 2.25%
SD, standard deviation.
*p<0.05. **p<0.01.
Table 9. Satisfaction scores for evaluation methods
Satisfaction survey question e oAy otsipredimoduie t-value
Mean + SD No. Mean + SD No.
Concept mapping 4.18+0.89 45 3.71£1.10 45 2.22%
Learning issues reports 4.44+0.79 45 4.04+0.80 4% 2.18%
Reflection journals 3.98+0.98 44 3.30+1.17 44 3.03**
Peer evaluation 3.76+1.28 45 3.62+1.13 45 0.55

SD, standard deviation.
*p<0.05. **p<0.01.
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Previous module Redesigned module

Satisfaction survey question Mean=SD No. Vean=SD No. t-value
This module was helpful for developing clinical reasoning abilities. 4.39+0.84 44 4.14+0.77 44 1.34
This module was helpful for developing self-directed learning abilities. 4.39+0.81 44 4.18+0.72 44 1.1
This module was helpful for developing communication skills. 4.45+0.73 44 4.23+0.80 44 1.28
This module was helpful for developing teamwork skills. 4.52+0.66 44 4.07+0.93 44 2.53*
This module was helpful for integrating basic science, clinical science, and medical humanities. ~ 4.40+0.83 42 4.24+0.73 42 0.91
SD, standard deviation.
*p<0.05.
Table 11. Differences in assessment scores between the previous module and the redesigned module
Assessment scores of student learning activity Previous module Redesigned module t-value
Mean + SD No. Mean + SD No.

Concept mapping fout of 20) 14.50+2.93 g 18.38+1.51 g -3.72%
Learning issues report (out of 40] 33.63+3.78 g 34.13+1.96 g 0.5
MEQ (concept map) lout of ) 3.33+1.08 72" 451+0.79 72" -11.02**
MEQ (case) (out of 5) 4.71+0.74 72" 3.19+1.30 72" 8.79**
Reflection journal (out of 20) 11.71+3.15 72" 11.82+3.13 72" -0.35

SD, standard deviation; MEQ, modified essay question.
**p<0.01. “Group. YIndividual.
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