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[Abstract]

In this paper, we developed a design thinking-based artificial intelligence education program for middle
school students and applied it to verify the impact on creative problem-solving skills. The inspection tool
used the Creative Problem Solving Profile Inventory (CPSPI), an inspection tool for measuring creative thinking
type ability based on the CPS theory of Hwasun Lee, Jungmin Pyo, Insoo Choe(2014). CPSPI included the
steps of evaluating cognitive preferences and cognitive abilities by supplementing the limitations of existing
tests, and sharing and persuading one's ideas with others. Before and after applying the design thinking-based
artificial intelligence education program, as a result of analyzing the creative problem-solving ability, it increased
significantly in all areas. As a result of analyzing the creative problem-solving ability of middle school students,
significant results were found in the areas of Problem Detection and Analysis, Idea Generation, Action plan,
Execution, Persuasion and Communication. The effect of design thinking was confirmed as a teaching and

learning method to improve creative problem-solving ability in artificial intelligence education.
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I. Introduction
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3. Creative Problem Solving Ability
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III. Research Design
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Table 1. Gender of Targets
Group Male Female Total
Con. 44 42 86
Exp. 37 36 73
81 78 159

2. Program Design
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Table 2. Design Thinking-based Al education program
process

Process

1 - Understanding Design thinking and AI
2 - Empathize

- Defining the problem
3 - Suggesting Al-based solutions
4 - Prototype
5 - Test
6 - Presentation
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Table 3. Contents of Al education programs for each
group

Stage | Group Contents
BT - Al guidance learning
1 " | - Learning basic elements
- Al guidance learning
Con. ) )
- Learning basic elements
- Understand various requirements
Exp. and situations under the theme of
) "Mask Recognition”
- Presenting and understanding the
Con. question (Make an Al program with
mask recognition)
Exp. - Create various ideas to solve problems
3 - Making algorithms
Con. - Following the example, make a
model learning class
Exp. - Make an Al program to check masks
4 - Modeling mask recognition
Con. )
according to the example
B - Producing a program that reflects
5 ) feedback. Test
Con. - Coding according to example code
- Announcing the mask recognition
Exp. program
6 - Feedback on the results
Con. - Announcing the mask recognition
program
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Table 4. Research Design
01 X1 03
02 X2 04

01 : Pre-test of Experimental group

02 : Pre-test of Control group

X1 : Design thinking-based Al education program
X2 @ Lecture-style Al education program

03 : Post-test of Experimental group

04 : Post-test of Control group

4, Research Tools
2 o170] A} =k olshd, EAT A14(2014)
o] CPS o]2g Erfjz wﬂ A d 52 EA)
QJoF AAF =101 Ao)A ZA|s)2 T aubd
S AE3IL CPSPIE 71E A9 EP1E Bl
U dosst AN sAg Bk KAl ofole

9
n}l
~
=
0
]
1%
i)

% 1, olollel 4
AR, U, HE L A5 £EU0. AF T4
397)e] EIYERALA L B4 92, ofolciel B: 8
2. WA 1089, NP 52, HE L A5 7R
o2 Tysiglonl, BYe 59 ebIE HEL $90f

ZAF =79] Cronbach’s ot
of Z8gt At =7+

[73~.830|tt. B AL
<Table 5>9} Ztt.



The Effect of Design Thinking Based Artificial Intelligence Education
Programs on Middle School Students’ Creative Problem Solving Ability 231

Table 5. Creative Problem Solving Profile Inventory

Element Cronbach’s a Items
Problem Detection and Analysis .80 9
Idea Generation .83 8
Action Plan 76 10
Execution 73 5
Persuasion and Communication 81 7
Total 39
5. Research Method
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Table 6. Independent samples t-test

Adstlet. =1 B2 t-
73S AAgH Aik= <Table 6>t Zth

Element M SD t p
Total Ei;‘ ggz :gg 2.72 | .007xx
™ Con 328 2 | o
Idea Generation Ezg g?g ij 2.64 | .009**
Action Plan Ei;‘ 02 81203 | oasr
Execution EZE g;l 3: 2.46 | .015%
ot e 3 o | e

*p < 05, *xp < .01, **xp < 001

2. Post-test
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Table 7. Descriptive statistics of CPSPI

Pre-test Post-test Adjusted
Group N
M SD M SD M
Exp. 86 3.57 .80 3.99 .86 3.98
Con. 73 3.26 .58 3.53 .61 3.54
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Table 8. ANCOVA of creative problem-solving ability

SClE s SS df MS F
Variance
Modified Model 8.559%a 2 4.280 7.385
Intercept 84.150 1 84.150 | 145.216
Covariate(pre) .188 1 .188 324
CPS(post) 7.483 1 7.483 12.913
Error 90.399 156 579
Sum 2371.826 159
Modified Sum 98.958 158

*p < 05, *xp < .01, ***p < 001
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