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Purpose: This study was conducted to identify suggestions for improving the effectiveness and promoting the success of the current
problem-based learning (PBL) program at the Catholic University of Korea College of Medicine through a professor and student
awareness survey.

Methods: A survey was carried out by sending out mobile Naver Form survey pages via text messages 3 times in December 2018, to 44
medical students and 74 professors. In addition, relevant official documents from the school administration were reviewed. The collect-
ed data were analyzed to identify the achievement of educational goals, overall satisfaction with, and operational suitability of the PBL
program.

Results: The overall satisfaction scores for the PBL program were neutral (students, 3.27£0.95 vs. professors, 3.58£1.07; P=0.118).
Regarding the achievement of educational goals, the integration of basic and clinical medicine and encouragement of learning motiva-
tion were ranked lowest. Many respondents expressed negative opinions about the modules (students, 25.0%; professors, 39.2%) and
tutors (students, 54.5%; professors, 24.3%). The students and professors agreed that the offering timing of the program in medical
school and the length of each phase were suitable, while opinions expressed in greater detail pointed to issues such as the classes being
held too close to exams and their alignment with regular course units.

Conclusion: Issues with modules and tutors were the most pressing. Detailed and appropriate modules should be developed on the
basis of advice from professors with experience in PBL tutoring. Inconsistencies in tutoring should be reduced by standardization and
retraining,
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Introduction

Medical education has moved away from traditional learning,
lecture-based, and memorization-based teaching and evolved to

embrace task, case, and clinical skill-based approaches to train
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doctors who have creative problem-solving skills using the vast ar-
ray of widely-available medical knowledge in the modern world.
Problem-based learning (PBL) has been reported to encourage
deep learning through student-centered active learning, with
learning outcomes that are achieved by promoting self-directed
learning, lifelong learning capability, learning motivation, infor-
mation searching and management skills, critical thinking, prob-
lem-solving, general work-related skills, collaborative learning,
and interpersonal communication skills [ 1-3]. For this reason,

PBL programs are used in many medical education settings in Ko-
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rea and abroad. The Catholic University of Korea College of
Medicine has also been using this method since 2009 as a way to
encourage students’ learning motivation, self-directed learning,
and integration of basic and clinical medicine. However, for the
last decade, the focus has been on simply running the program,
without a systematic review of on-site practices and educational
performance. As a new curriculum is to be launched in 2021, this
study was conducted to assess the program’s achievement of edu-
cational goals and the suitability of its operational implementa-
tion, based on a survey of professors’ and students’ perceptions.

Methods

Ethics statement

This study was approved by the Institutional Review Board (IRB)
of Songeui Medical Campus, the Catholic University of Korea (IRB
approval no., MC19EESI0064). The requirement to obtain in-
formed consent was waived; however, the purpose of the survey
was explained clearly and participation was completely optional. No
disadvantages were given depending on participation status.

Study design

A survey-based observational study was conducted among the
medical students and professors of the Catholic University of Ko-
rea College of Medicine.

Subjects and technical information
The PBL program is implemented in 8 unit courses for students

in medical years 1 and 2 at the Catholic University of Korea Col-
lege of Medicine. One module is allocated per course and tutors
are required to attend an orientation by the developer of each mod-
ule. The PBL program is held with 2 meetings per module, for 1.5
hours per phase, followed by a 50-minute wrap-up class instructed
by the module developer, after the second phase is over (Fig. 1).
With the purpose of evaluating the PBL program, a survey was
conducted of PBL tutors and students who attended the programs
in 2017, following the flow chart presented in Fig. 1, and relevant
official documents from the school administration were reviewed
(e.g,, orientation materials, modules, and committee meeting min-
utes). The anonymous survey was distributed 3 times to target
professors and students using Naver Form survey pages via text
messages in December 2018 (Appendices 1, 2). Responses from
44 students and 74 tutors were used for analysis. The survey tool
was developed by the research team and was completed after being
reviewed by 2 medical education experts, for the purpose of col-
lecting data needed to improve the PBL program. Responses to
closed-ended questions were analyzed as mean and standard devi-
ation (as descriptive statistics) and grouped under the criteria of
achievement of educational goals, satisfaction with the PBL pro-
gram, and suitability of operational implementation. Information
from official documents and open-ended responses that included
specific opinions were categorized according to the above criteria.
The categorization was determined through the consensus of 2 re-
searchers and 1 auditor, to prevent any bias or subjective misinter-
pretation. Data omission was carefully prevented as well. The raw
data can be found in Supplement 1.

Wrap-up (hosted by module developer)
- Group presentation: final diagnosis and results

Phase 3 - Quiz

* Q&A, module review

‘ Day 2 (50 min)

= Diagnostic/management decision

Phase 2

« Session 6 (40 min): set of materials 6

- Session 5 (40 min): set of materials 5

» Session 4 (10 min): share issues with learning, quiz

. Session 3 (40 min): present sets of materials 3 and 4
« Session 2 (40 min): present sets of materials 1 and 2
+ Session 1 (10 min): introduction

Problem trigger >

Gradual integration of basic and clinical medicine
Fig. 1. Flow chart of problem-based learning.
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Results

Achievement of educational goals

The relevant official documents did not demonstrate any de-
tailed and clear goals of the PBL program. The student orienta-
tion materials only presented the concepts, advantages, process,
and methods of operating a PBL program in general, without pro-
posing any desired learning outcomes. Because concrete goals
were not articulated in the official documentation, this study pre-
sented respondents with well-known educational effects of PBL
and asked them to choose any and all capabilities for which they
had seen improvements. The results showed that they thought
their capabilities had improved, and both groups selected prob-

lem solving as the most improved capability. Integration of basic
and clinical medicine and encouragement of learning motivation

received the lowest rank in both groups (Fig. 2).

Satisfaction with the problem-based learning program

The overall satisfaction scores for the PBL program were neutral
(students, 3.27 £0.95 versus professors, 3.58 +1.07; P=0.118).
However, when asked about issues in class, the professors tended
to point to inconsistencies among modules (39.2%), while the stu-
dents focused on inconsistencies among tutors (54.5%) (Fig. 3).
Some examples of specific problems with modules mentioned by
professors are listed below.

M Professors
581 gog e M Students
50.0
45.5
39.2
108 4,
Problem-solving ~ Teamwork and Clonocal Self-directed Learning Integration of Others
skills collaborative application learning motivation basic and clinical

learning skills of medical medicine

Fig. 2. Achievement of educational goals. Values are presented as percentages.

39.2

122 114

Assessnebt fators Module Tutor

PBL structure

M Professors
M Students

Alignment Selected toipics Others
between basic and

clinical medicine

Fig. 3. Issues in problem-based learning (PBL) class. Values are presented as percentages.
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Professors’ opinions on modules

“The modules were too easy and could be answered at the beginning
of the session.”

“The provided materials were insufficient and caused difficulties in
the session.”

“The unrefined module methods caused delays in reaching the de-
sired performance outcomes. The modules were focused on human
beings with numerous health issues, rather than focusing on a cer-
tain disease.”

“The difficulty level of the modules should be enhanced to enable
students to dig deeper into the topic.”

“It may be challenging to create modules, but the level of difficulty of
the modules showed a problematic degree of variation.”

“Some problems and answers had errors. They need to be revised.”

Some examples of students’ negative opinions regarding their
tutors are presented below.

Students’ opinions on tutors

“Some tutors seem to lead the PBL session without considering that
the students, who know nothing about clinical medicine. When
students suggested ideas, they would reject them as linically im-
possible,’ which is far from the intention of PBL”

“It was difficult to grasp the learning issues since the topics were new.
Tutors should intervene more when the discussions go completely
off track.”

“T wish that the tutors could suggest more diverse conditions associ-
ated with certain symptoms, other than those aligned with the cor-
responding course unit.”

“The sessions are run in different ways depending on the tutor.”

Suitability of operational implementation

The PBL program is offered in the fall semester of medical year
1 and throughout medical year 2. In total, 88.6% of the students
agreed that the current offering timing of the program in medical
school should be maintained; in contrast, 56.8% of the professors
agreed that the timing should be maintained, while 27.0% wanted
to expand the program. The length of the phases, with 1.5 hours
per phase and 2 phases per week, was also mostly suitable (stu-
dents, 72.7%; professors, 79.7%). Both groups agreed that it
would be appropriate to select modules that would be more close-
ly aligned with the content learned in the regular courses during
the same period (professors: positive, 56.7% versus negative,
10.8%; students: positive, 68.2% versus negative, 9.0%). However,
further discussion is necessary to make the timing of the program
within the semester more appropriate. Some examples of partici-
pants’ opinions on timing are presented below.

www.jeehp.org

Professors’ opinions on timing

“PBL program should not overlap with exam periods, when stu-
dents become less interested in the classes because they must focus
on their exams.”

“PBL program should be held before regular courses to promote in-
terest.”

“The content overlap with regular course meant that students had
already learned the conditions covered, leaving less room to explore
new conditions.”

Students’ opinions on timing

“The PBL program were close to exam periods, making it difficult to
prepare for the PBL.”

“Assignments were not quite relevant for the regular courses, creating
a burden for other coursework and exams.”

“The PBL program was not efficient because it proceeded without
basic knowledge. Arranging all PBL programs at the end of M2
would help students to have discussions more effectively and to

solve problems in a more integrated way.”

Discussion

Since the beginning of the 1990s, the major trend in medical
curricula has been to integrate the teaching of basic, clinical, and
psychosocial sciences [4]. Many medical schools have selected
PBL as the core method to achieve these goals. PBL is known to
promote motivation, enhance self-directed learning, and the inte-
gration of basic and clinical medicine, ultimately leading to long-
term knowledge retention and sustained confidence [5,6].

Problems of current problem-based learning

However, based on the feedback from students and tutors, the
current PBL program of the Catholic University of Korea College
of Medicine is unlikely to fulfil its original goals or purpose. First,
the most serious problem was that specific goals and desired
learning outcomes of the current PBL program had not been ar-
ticulated in the official documentation. This lack of clarity regard-
ing the goals of PBL appears to be the underlying factor explain-
ing why almost no students and professors responded that inte-
gration of basic and clinical medicine had been achieved through
PBL programs, and why learning motivation and self-directed
learning. Second, the respondents presented a number of negative
opinions on the modules and tutors. They claimed that the study
materials presented in some modules were not sufficient to be
useful for problem-solving and that some contained errors. Oth-
ers claimed that the difficulty level was not consistent and that the
performance of some tutors left room for improvement. Inappro-
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priate tutoring failed to encourage students to solve problems, and
instead involved poorly structured classes and content. Some tu-
tors simply rejected students’ ideas or directly provided answers.
Third, in terms of the operation of the program, most agreed that
the offering timing of the program in medical school and length of
the phases were suitable, while opinions expressed in greater de-
tail pointed to issues such as the classes being held too close to ex-

ams and their alignment with regular course units.

Suggestions for problem-based learning to be more effective

Based on these results, we would like to make the following
suggestions. First, educational goals must be presented clearly and
in detail. The goals of the PBL program must be established at the
university level and conveyed to both students and tutors through
various means including orientations, guidelines, and modules.
Second, modules are one of the core components of the PBL pro-
gram. The issues pointed out regarding the modules are serious,
although the PBL Module Development Committee currently
holds roughly 8 meetings annually to review and discuss the de-
tails of the PBL modules for each unit course. Amendments to the
existing modules should be made in accordance with tutors’ feed-
back to develop well-designed modules at appropriate levels.
Moreover, module development must be led by professors with
experience in tutoring and the modules must be appropriate for
the class structure. They should also be closely aligned with the
relevant course units. Third, it is imperative to nurture and retrain
PBL tutors. Tutors’ expertise and experience, social congruence,
cognitive congruence, class preparedness, and tutoring technique
are key factors contributing to success [7,8]. It is important to
standardize tutors’ responsibilities and to provide them with suit-
able guidance in order to minimize inconsistencies in tutoring,
and training programs should be reinforced so that tutors can pro-
vide feedback in the role of the facilitator and lead team activities
that are suitable for the goals of PBL. Fourth, the current PBL
program selects modules that align with regular subject matter
under the official curriculum. Although this approach to module
selection received positive feedback, the timing of the program
within the semester worked against the success of PBL. Therefore,
it would be ideal for the modules to be relevant to regular course-
work and for PBL programs to be placed at earlier stages of each
course unit. Specifically, the timing of the program within the se-
mester should be reconsidered. Placing PBL programs too close
to midterms and finals appears to discourage students from work-
ing hard in the PBL sessions. Students may have insufficient time
for self-directed learning, which inevitably leads to unprepared
classroom discussions and an excessive burden of study. Further-
more, a lack of basic knowledge on the topics covered in modules

www.jeehp.org

makes it difficult for students to lead in-depth discussions, and
only has the effect of increasing their workload. Modules should
be selected to correspond with the units covered in other courses,
and classes should be arranged in consideration of other aspects
of students’ academic schedule, so that basic and clinical knowl-

edge can be more effectively integrated.

Limitation and strength

This study was conducted based on a survey of tutors and stu-
dents who taught or attended the PBL program at a single medical
school with a relatively small sample size. Therefore, the generaliz-
ability of these findings is highly limited. This study is meaningful
in that it reviewed a decade-old program using detailed criteria
and collected feedback for future improvement.

Conclusion

It was confirmed that PBL programs require massive resources,
organization, and detailed planning, as well as consistent evalua-
tion and management in consideration of the unique educational
context of each university or college, although PBL is no longer a
new method and has been adopted at most medical schools. By
applying the criteria suggested in this study; it is expected that bet-
ter educational results can be achieved by making efforts to im-

prove the identified issues.

ORCID

Dong Mi Yoo: https://orcid.org/0000-0002-9344-6807; A Ra
Cho: https://orcid.org/0000-0003-0458-5256; Sun Kim: https://
orcid.org/0000-0002-5152-9153

Authors’ contributions

Conceptualization: SK. Data curation: ARC. Formal analysis:
ARC. Methodology: DMY, ARC, SK. Project administration:
ARC. Visualization: ARC. Writing—original draft: DMY, ARC.
Writing-review & editing: DMY, ARC, SK.

Conflict of interest

A Ra Cho is an associate editor and Sun Kim is a senior consul-
tant of Journal of Educational Evaluation for Health Professions;
however, they were not involved in the peer reviewer selection,
evaluation, or decision process of this article. No potential conflict

of interest relevant to this article was reported.

(page number not for citation purposes) 5§



http://orcid.org/0000-0002-9344-6807
http://orcid.org/0000-0003-0458-5256
http://orcid.org/0000-0002-5152-9153
http://orcid.org/0000-0002-5152-9153

J Educ Eval Health Prof 2019;16:20 e https://doi.org/10.3352/jeehp.2019.16.20

Jeehp

Funding

None.

Acknowledgments

None.

Supplementary materials

Supplement 1. Data files are available from https://doi.
org/10.7910/DVN/XZSRVL
Supplement 2. Audio recording of the abstract.

References

1. Baeten M, Kyndt E, Struyven K, Dochy F. Using student-centred
learning environments to stimulate deep approaches to learning:
factors encouraging or discouraging their effectiveness. Educ
Res Rev 2010;5:243-260. https://doi.org/10.1016/j.edurev.
2010.06.001

2. Bate E, Hommes J, Duvivier R, Taylor DC. Problem-based learn-
ing (PBL): getting the most out of your students-their roles and
responsibilities: AMEE guide no. 84. Med Teach 2014;36:1-12.

www.jeehp.org

https://doi.org/10.3109/0142159X.2014.848269

3. Dolmans DH, Loyens SM, Marcq H, Gijbels D. Deep and surface
learning in problem-based learning: a review of the literature. Adv
Health Sci Educ Theory Pract 2016;21:1087-1112. https://doi.
org/10.1007/5s10459-015-9645-6

4. Brauer DG, Ferguson KJ. The integrated curriculum in medical
education: AMEE guide no. 96. Med Teach 2015;37:312-322.
https://doi.org/10.3109/0142159X.2014.970998

5. Schmidt HG, Rotgans JI, Yew EH. The process of problem-based
learning: what works and why. Med Educ 2011;45:792-806.
https://doiorg/10.1111/j.1365-2923.2011.04035.x

6. Al-Madi EM, Celur SL, Nasim M. Effectiveness of PBL method-
ology in a hybrid dentistry program to enhance students’ knowl-
edge and confidence: a pilot study. BMC Med Educ 2018;1
8:270. https://doi.org/10.1186/s12909-018-1392-y

7. O Doherty D, Mc Keague H, Harney S, Browne G, McGrath D.
What can we learn from problem-based learning tutors at a grad-
uate entry medical school?: a mixed method approach. BMC
Med Educ 2018;18:96. https://doi.org/10.1186/s12909-018-
12142

8. Chng E, Yew EH, Schmidt HG. To what extent do tutor-related
behaviours influence student learning in PBL? Adv Health Sci
Educ Theory Pract 2015;20:5-21. https://doi.org/10.1007/
$10459-014-9503-y

(page number not for citation purposes) 6



https://doi.org/10.7910/DVN/XZ5RVL
https://doi.org/10.7910/DVN/XZ5RVL
https://doi.org/10.1016/j.edurev.2010.06.001
https://doi.org/10.1016/j.edurev.2010.06.001
https://doi.org/10.1016/j.edurev.2010.06.001
https://doi.org/10.1016/j.edurev.2010.06.001
https://doi.org/10.1016/j.edurev.2010.06.001
https://doi.org/10.3109/0142159X.2014.848269
https://doi.org/10.3109/0142159X.2014.848269
https://doi.org/10.3109/0142159X.2014.848269
https://doi.org/10.3109/0142159X.2014.848269
https://doi.org/10.1007/s10459-015-9645-6
https://doi.org/10.1007/s10459-015-9645-6
https://doi.org/10.1007/s10459-015-9645-6
https://doi.org/10.1007/s10459-015-9645-6
https://doi.org/10.3109/0142159X.2014.970998
https://doi.org/10.3109/0142159X.2014.970998
https://doi.org/10.3109/0142159X.2014.970998
https://doi.org/10.1111/j.1365-2923.2011.04035.x
https://doi.org/10.1111/j.1365-2923.2011.04035.x
https://doi.org/10.1111/j.1365-2923.2011.04035.x
https://doi.org/10.1186/s12909-018-1392-y
https://doi.org/10.1186/s12909-018-1392-y
https://doi.org/10.1186/s12909-018-1392-y
https://doi.org/10.1186/s12909-018-1392-y
https://doi.org/10.1186/s12909-018-1214-2
https://doi.org/10.1186/s12909-018-1214-2
https://doi.org/10.1186/s12909-018-1214-2
https://doi.org/10.1186/s12909-018-1214-2
https://doi.org/10.1186/s12909-018-1214-2
https://doi.org/10.1007/s10459-014-9503-y
https://doi.org/10.1007/s10459-014-9503-y
https://doi.org/10.1007/s10459-014-9503-y
https://doi.org/10.1007/s10459-014-9503-y

J Educ Eval Health Prof 2019;16:20  https://doi.org/10.3352/jeehp.2019.16.20 Jeeh p

Appendix 1. Student survey tool

Problem-based learning (PBL) experience

1. Are you satisfied in general with your experience with PBL programs?

| 1 2 3 4 5 | .
No, not at all | | Yes, very satisfied

2. Which of the capabilities listed below do you think you have improved through PBL? (Multiple answers are possible)

Problem-solving skills

Teamwork and collaborative learning skills

Clinical application of medical knowledge

Self-directed learning

Learning motivation

Integration of basic and clinical medicine

Others

3. Which of the following do you think is a problem with the existing PBL program, if any? (Multiple answers are possible)

Assessment factors

Modules

Tutors

Structure

Alignment between basic and clinical medicine

Selected topics

Others

4. The current PBL program selects module topics from content learned in regular course units. Do you think this is helpful for learning
clinical knowledge and understanding actual clinical situations?

| 1 2 3 4 5 | -
No, not at all | | Yes, very satisfied

5. The current PBL program provides a wrap-up at the last session. Do you think the wrap-up class is helpful for understanding the rele-
vant regular course units and the PBL module topics as a whole?

| 1 2 3 4 5 | .
No, not at all | | Yes, very satisfied

www.jeehp.org (page number not for citation purposes) 7
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6. Do you think the PBL program promotes learning motivation?

| 1 2 3 4 5 | -
No, not at all | | Yes, very satisfied

7. Do you think the PBL program helps enhance self-directed study?

| 1 2 3 4 5 | —
No, not at all | | Yes, very satisfied

8. How would you rate your participation and attitude during the PBL programs?

| 1 2 3 4 5 | -
No, not at all | | Yes, very satisfied

PBL operational implementation

9. The current PBL program is held with 2 meetings in a week per module. Do you think this is appropriate? Please continue to 9-1 if
your answer is “No”.

Yes No

9-1.If you answered “No” to question 9, what frequency would you consider appropriate?

( ) times per week

10. The current PBL program is offered for 1.5 hours per phase. Do you think this is appropriate? Please continue to 10-1 if your an-
swer is “No”

Yes No

10-1.If you answered “No” to question 10, what length would you consider appropriate?

() minutes per phase

11. The current PBL program is offered in the fall semester of medical year 1 and throughout medical year 2. What do you think would
be the most appropriate time to offer the PBL program for it to be effective? Please answer 11-1 if you do not think the current tim-
ing of the program in medical school is appropriate.

Maintain the current status:
3 semesters; medical year 1 fall semester to medical year 2 fall semester

Prefer different timing (continue to 11-1)

www.jeehp.org (page number not for citation purposes)
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11-1. Which years do you think would be appropriate for a PBL program? (Multiple answers are possible)

Premedical year 1

Premedical year 2

Medical year 1

Medical year 2

Medical year 3

Medical year 4

12. Please specify any positive opinions that you have about the PBL program.

13. Please specify any improvements that you would suggest for the PBL program.

www.jeehp.org (page number not for citation purposes) 9
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Appendix 2. Professor survey tool

Problem-based learning (PBL) experience

1. Are you satisfied in general with your experience with PBL programs?

| 1 2 3 4 5 | .
No, not at all | | Yes, very satisfied

2. Which of the student capabilities listed below do you think you have improved through PBL? (Multiple answers are possible)

Problem-solving skills

Teamwork and collaborative learning skills

Clinical application of medical knowledge

Self-directed learning

Learning motivation

Integration of basic and clinical medicine

Others

3. Which of the following do you think is a problem with the existing PBL program, if any? (Multiple answers are possible)

Assessment factors

Modules

Tutors

Structure

Alignment between basic and clinical medicine

Selected topics

Others

4. The current PBL program selects module topics from content learned in regular course units. Do you think this is helpful for learning
clinical knowledge and understanding actual clinical situations?

| 1 2 3 4 5 | -
No, not at all | | Yes, very satisfied

5. Do you think the PBL program promotes students’ learning motivation?

| 1 2 3 4 5 | .
No, not at all | | Yes, very satisfied
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6. Do you think the PBL program promotes students’ self-directed study ability?

No, not at all |

1 2 3 4 5 | —
| Yes, very satisfied

7. How were the overall participation and attitudes of students in the PBL program?

2 3 4 5 |
No, not at all |

| Yes, very satisfied

PBL operational implementation

8. The current PBL program is held with 2 meetings in a week per module. Do you think this is appropriate? Please continue to 8-1 if your
answer is “No”.

Yes No

8-1.If you answered “No” to question 8, what frequency would you consider appropriate?

( ) times per week

9. The current PBL program is offered for 1.5 hours per phase. Do you think this is appropriate? Please continue to 9-1 if your answer is
“No”.

Yes No

9-1.Ifyou answered “No” to question 10, what length would you consider appropriate?

() minutes per phase

10. The current PBL program is offered in the fall semester of medical year 1 and throughout medical year 2. What do you think would be
the most appropriate time to offer the PBL program for it to be effective?

Maintain the current status:
3 semesters; medical year 1 fall semester to medical year 2 fall semester

Prefer different timing (continue to 11-1)

Reduce the PBL program (continue to 10-2)
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10-1. Which years do you think would be appropriate for a PBL program? (Multiple answers are possible)

Premedical year 1

Premedical year 2

Medical year 1

Medical year 2

Medical year 3

Medical year 4

10-2. Reduction: From which years do you think the PBL program should be removed? (Multiple answers are possible)

Premedical year 1

Premedical year 2

Medical year 1

Medical year 2

Medical year 3

Medical year 4

11. What do you think should be done as a priority for the PBL program to achieve its goals and operate more effectively? (Multiple an-
swers are possible. Select up to 2 answers)

Improve tutor training

Policy support, such as mandating tutor training and introducing performance assessments

Stronger alignment between module topics and course units

Independent arrangement of a PBL program regardless of course units

Changes in lecture structure and methods

Improvement of student assessment methods

Others

12. Please specify any positive opinions that you have about the PBL program.

13. Please specify any improvements that you would suggest for the PBL program.
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