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Effect of Argumentation Instruction on Medical Student Experiences with
Problem-Based Learning

Hyunjung Ju

Innovation Center for Medical Education, Inje University College of Medicine, Busan, Korea

When participating in problem-based learning (PBL), it is important for medical students to generate claims
and provide justifications for their claims in small group discussions. This study aimed to investigate the
effect of argumentation instruction on medical student learning experiences with PBL. A total of one hundred
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first-year preclinical students from Inje University College of Medicine, who had attended argumentation Education, Inje University College of
instruction, participated in this study. All of the participants completed a 5-point Likert scale questionnaire Medicine, 75 Bokji-ro, Busanjin-gu,
regarding their learning experiences with PBL, before and after the argumentation instruction. The questionnaire Busan 47392, Korea

comprised 22 items with eight subcategories: argumentation activity, reflection, integration of basic and Tel: +82-51-890-6178

clinical science, identification of lack of knowledge, logical thinking, self-directed study, communication, Fax: +82-51-830-6466

and attitude toward discussion. The collected data were analyzed through a paired-sample t-test. The results E-mail: hyunjung@inje.ac.kr

of this study found that the argumentation instruction promoted the preclinical students’ experiences with http:/forcid.org/0000-0001-6354-0310
argumentation activities, reflection, an integration of basic and clinical science, the identification of their Received: April 24, 2017

lack of knowledge, logical thinking, and self-directed study, and it increased positive attitudes toward group 1st revised: June 26, 2017
discussion. The findings suggest argumentation instruction can enhance medical student group discussions Accepted: June 27, 2017

and help students achieve the objectives of PBL, including acquisition of basic and clinical science knowledge
and development of clinical reasoning and self-directed learning abilities, which can highlight the meaningful
learning experiences students have with PBL.
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1 Tutorial session
for the 1** PBL module (2 hours)

Problem framing
Hypothesis generation
Inquiry strategy (history taking)

Data analysis and synthesis { Survey
¥------ - ! J

Argumentation instruction (100 minutes)

2" Tutorial session (2 hours)

Inquiry strategy (physical exams)
Data analysis and synthesis

. 4

3" Tutorial session (2 hours)

Inquiry strategy

(e.g., imaging or laboratory tests)
Data analysis and synthesis
Diagnostic decision

4" Tutorial ~session (2 hours) Survey
After the session was completed

Therapeutic decision

Figure 1. PBL tutorial sessions and schedule for argumentation instruction
and surveys. PBL, problem-based learning
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Support for
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Figure 2. A six component argumentation diagram.
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organized by generated b information would be
hypotheses \_ necessary
N
Warrant
Basic mechanisms underlying the
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Information that the inquiry

actions will produce Y,

<Argument example>
A complete blood count would be necessary [Claim], because the patient may have bleeding in
her upper gastrointestinal tract [Data]. The hematocrit is the percentage of the volume of whole
blood that consists of red blood cells, which helps to estimate the amount of significant blood loss

Figure 3. An example of an argumentation diagram for the inquiry strategy phase. From Ju HJ. Enhancing medical students’ argumentation during hypothetico-deductive
reasoning (HDR) in problem-based learning (PBL) [dissertation]. Athens (GA): The University of Georgia; 2016 [22].
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Table 1. Comparison of student learning experience before and after argumentation instruction (N=100)

S=tt M193 25

95% confidence interval

Category (no. of items) Before”” After” for mean difference t-value p-value d
Argumentation activity (3) 3.19+0.61 3.43+0.68 0.05 to 0.43 2.45 0.016 0.37
Reflection (2) 3.58+0.66 3.80+0.60 0.04 to 0.40 2.44° 0.017 0.35
Integration of basic and clinical science (2) 3.20+0.83 3.49+0.76 0.08 to 0.50 269" 0.008 0.36
Identification of lack of knowledge (3) 3.53+0.67 3.78+0.76 0.08 to 0.42 298" 0.004 0.35
Logical thinking (3) 3.58+0.75 3.80+0.62 0.01 to 0.42 2.08 0.041 0.32
Self-directed study (3) 3.01+0.90 3.76+0.72 0.52 to 0.99 633 0.000 0.92
Communication (3) 3.76+0.56 3.79+0.54 -0.13 t0 0.19 0.39 0.697 0.05
Attitudes toward discussion (3) 3.55+0.73 3.76+0.73 0.00 to 0.41 1.99° 0.049 0.29
Values are presented as mean=standard deviation.

Mean difference, mean after-mean before; d, effect size.
2<0.05. "p<0.01. p<0.001. “Before argumentation instruction. “After argumentation instruction.
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Appendix 1. Subcategories of questionnaire items regarding learning experiences with problem-based learning

Category (no. of items)

[tem

Argumentation activity (3)

Reflection (2)

Integration of basic and clinical science (2)

Identification of lack of knowledge (3)

Logical thinking (3)

Self-directed study (3)

Communication (3)

Attitudes toward discussion (3)

| generated my ideas or thoughts with proper justifications.

| discovered where my peers’ thoughts or ideas were logically lacking and made up for weak points.
During each phase of hypothetico-deductive reasoning, | followed the structure of argumentation.
Before saying something, | thought and organized what to say organized my thoughts on what to say.
| reflected on whether | was expressing my thoughts or ideas reasonably and logically.

| used knowledge of basic mechanisms (e.g., anatomy, biochemistry, physiology, or pathophysiology) to explain
the given patient’s problem.

| applied basic science knowledge (e.g., anatomy, biochemistry, physiology) to the given clinical contexts
or data.

| realized exactly what | did not know.

| actively participated in setting learning goals.

| set concrete and specific learning goals.

| thought about ‘why" or ‘how.’

| pondered over whether my peers’ arguments were sound.
| asked my peers ‘why" or ‘how.’

During my self-study time, | focused on ‘why" or "how.’

During my self-study time, | looked up necessary information in current research articles or professional materials
instead of textbooks.

During my self-study time, | integrated basic science and clinical science knowledge.
| spoke clearly, using refined words.

| asked my peers about what | did not know or understand.

| paid deliberate attention to what my peers were saying.

| actively participated in group discussions.

| think that group discussion activities benefited my learning.

| enjoyed group discussions.
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