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[Abstract]

The purpose of this study was to clarify the outcomes and difficulties of learners who participated in coding education based
on design thinking. To do this, we conducted a coding education combining design thinking with 'creative thinking and coding'
which is a core curriculum of D university in Gyeonggi - do. Through analyzing the reflection journal, we analyzed what learners
learned and what difficulties they experienced. As a result of the study, outcomes recognized by learners can be divided into the
cognitive, affective, and practical dimension. In addition, we were able to identify problems, difficulties in problem finding,
ideation, communication, and implementing coding. Based on the results of this study, we suggested strategies to consider coding

education.
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Table 1. Design Thinking-based Coding Education Class
Model

Week Stages Main contents
1 Orientation Design Thm.kmg Lecture
Team Building

Find the inconvenience you want to solve in
your life

Observe where the inconvenience occurs,
interview with the user

2 Empathize

Persona, development of travel map

3 Define Find the root cause of discomfort

Brainstorming activities to derive a variety
of ideas

Selecting ideas that can be solved by
software among derived ideas

Design menu structure and screen structure
Create key menus and screen models using
reference application templates

4 Ideate

5

6 Prototype

Implement key functions by using example
code (change screen configuration, change
data, etc.)

Using sample code to refine the details
(button additions, language extensions, etc.)

7-8 Test

Final presentation and feedback

o Summary Evaluation Activity
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Table 2. Questionnaire for cognitive load measurement
Types Survey item
. 1. I felt exhausted after completing
Cognitive load the assignment task.
Difficulty of 2. The guidance on the task was
Instruction easy to understand.
Satisfaction on 3. The process by which our team Not at all
Process solved the tasks was )
straightforward. -
Satisfaction on 4. Collaboration with team Very
Collaboration members was satisfactory. agree
Satisfactionon 5. I think I solved the task )
Outcome successfully.
6. I was able to participate in the
Engagement class happily without knowing
the time.
. |4 Zat
3.1 2IX|51 Wl =&
Tkl 7 GAME AAFSE B ol ik 7 =R
=477 08w g,
E 3. A AX|Rst WM Fol e V|es
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Dimension Keywords (Ratio)
N Knowledge Coding development
Cognitive e process 71(61.21)
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Coding language
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Problem finding
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Implementation
capability
Sum 116(100.00)
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Table 5. Difficulties experienced by students in design
thinking-based coding education

Frequency
Type Keywords (Ratio)
Low familiarity to the
subject itself
Familiarity =~ Familiarity with 11(10.28)
using computers and
Instruction coding programs
Lack of
related .
understanding of
Lack of project contents
underrlstandl Lack of 11(10.28)
J understanding about
learning contents
Problem .. fing a problem 4(3.74)
definition £ 8 provie )
Ideation Creating an idea 7(6.54)
The overall process of
Task coding 32(29.91)
related implementation
Coding Ider}tlfy and resolve 8(7.48)
coding errors
Coding Principle
Application 43.74)
Communication
Team problems between
related team members 14(13.08)
Extra Role sharing problem
among team members
Environme  Lack of computers
ntal issues  and lab space 16(14.95)
Sum 107(100.00)
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