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Development and Effect analysis of a Program based on the Design
Thinking 2P expansion model for Artificial Intelligence Convergence
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ABSTRACT

As interest in Artificial Intelligence(A) convergence education for nurturing future talent increases, the demand for teaching
and learning models for effective Al convergence education in the field is increasing. Accordingly, the purpose of this study
is to present a teaching and learning model for design thinking-based Al convergence education and analyze the effectiveness
of educational programs based on it. To this end, the 5 stages of the design thinking model have been expanded to 7 stages
(empathy, Al practice, problem definition, idea, prototype production, testing, posting) to suit Al convergence education,
thereby expanding the 2P design thinking (DT+2P) model was presented. Based on this model, the ESG Venture Entrepreneur
Project was developed and applied to 58 high school students. To analyze the effectiveness of the program, students’ percep-
tions of Al - SW were analyzed pre- and post-test, and qualitative analysis was conducted on students’ testimonials. The re-
sults of the study revealed that students’ interest in Al - SW, learning ability, sense of efficacy, awareness of importance, and
career expectations increased significantly.

Keywords: Design thinking, Artificial Intelligence convergence education, Software education, Artificial Intelligence education,
Educational effectiveness, Teaching and learning model, Digital NewSAC

FAE9: EAYSE HAFHLE 2as
=EFa 20233 12€ 10¥, AAREE: 202433 019 05€, AAEY: 20243 012 10
* o] mEe 20224 sAYsme] AUow STl AUe wol ST AT(202202270001)

M

AZE @ SslE] 2% (274 15) 85


https://crossmark.crossref.org/dialog/?doi=10.32431/kace.2024.27.1.007&domain=https://journal.kace.re.kr/&uri_scheme=http:&cm_version=v1.5

1L A&

Q1 3R 5(Artificial Intelligence: ADS 4 7|&=
3hE 4k A 11 A AAR 02 Theggh ®ofo

A wske] =S osw rk A, 4|, ¥,
Y ol WE G 39, 3, 84 222 2

% 5 AHE)9) BE QoA Al 7] %0] 7129 B
o] A8 H T S, o WAL AT HE &
2 ASIE W71 Q2L o12IT WSl Sl
ARSHE s ARY IS, 28 B O
wopol A AIR $8T & At AAE FHFHE 2
T 2 Falo] g1 o3l

AW, AEH ATE FHA7)7] 9T 4B I
Al &S B WO} ATEG ] WKE ok
o BE HBolH B9 §F LEOE Fy o
A o] FoAATHAL £, Al 71&E ALeta
T3] A B LY EAE v
& oy
3
st

37.%, 7&#71 i,
HEg 7o s

Al G mEe A AFY S o @ w
% ol AT Tkl A A Hofof BeHel. et
A A B goht AAT EAS skl A

ke e g 7t2d & 9e A
S olth. o|HG SHo|A
o whel A T 7he]
Hhele| cfelElel® AR E of
ZA| 2ol nSg - g5
Ropol v 83t

FoAA ol TARl 4% WEE
& Ak JEHT-11. ol
U Sl AL Ak
& sk 9
& Ao @ Ao, o
#3247 49

@ 2 Ea 6 A

of3} /\}35,];(4 ;q] =1} 1—,}
27 AZE ot 38 BASES AA
5tA Zstdthe ol dAlga E 4 Ut

gehd, ¥ ATE TETYEL o Al

l

¥

A AR Als -

of
oft

Ao} A3 ESG Agolehs FAE
g Aot AgkolA 28 5 gl 34
AN
N

> =
i
O

2
ol & do S = fu

ohd % YEE AAL, TRl 47
48 BNHoZ AT & Yu B
EERIREER

i 4
ol
2

of AAshE deFe

i)

B

N

e

o

it

I

H

< it
3

s

£ o ot

e

&}

-

rlo
O
o
i
_Vi

of
5

% ag et o}
a4 }501]711 Al ) es B
!

=]
© WS otk
Al

A
R

18 oo

]

! zh% 9)(2021)%= AI-STEAMS Q1 EA 58 F4l 0
&3 STEAM w502 §3 STEAM w52
EH%— Figure 19} 2ol A|AlsttH12].

Figure 1. Conceptual diagram of Al convergence
STEAM education [12]
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Table 1. Survey to change perception of Al - SW

No. Domain Items

1 ‘Interest” in Al/SW 4

2 “Self-efficacy’ for Al/SW 4

3 ‘Result expectations” for AI/SW 4

4 ‘Value recognition’ for Al - SW 4

5 ‘Career goals” for AI/SW 4

Total 20
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Table 2. Item Reliability Statistics

. If item droy
Daraiss Cronbach's? paed
SW/AI awareness and interest 0.89%
SW/AI learning power 0.893
SW/AI efficacy 0.89%
Awareness of the importance of SW/AI 0.915
SW/AI Career Preference 0.924
Total 0.922
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Table 3. Design thinking-based Al convergence teaching
and learning model procedure

Steps Contents
1 | Empathize Identify social and user needs
. Understanding and acquiring SW/AI
2 Practice technology and implementation tools
3 Define Clearly define the problem situation
4 ldea Decide on alternatives to solve the
problem
5 Prototype Creating Al-based prototypes to solve
problems
6 Test Mutual feedback and corrections
7 Post Create a poster to share and promote
your output
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Table 4. Details of Al convergence teaching and learning based on design thinking (ESG venture entrepreneur project)

Hour Step Domain Contents
Understanding and + Learn about ESG and ESG management
1 Empathize practicing ESG + Learn about sustainable ESG companies’ practices and responses using future
management technologies.
+ Exploring all parts of QroAl blocks - Creating example works (self-driving cars
9 Curo Al block basic and smart lights)
learning + Learning how to use the functions of 7 blocks and coding methods using the
) QroAl program
Practice - - -
. + Controlling an underwater robot that cleans the ocean with an Al learning
Learn various robot model
3 control functions with . . . . .
. + Controlling a running robot by recognizing the squat exercise with an Al pose
Al learning model model
+ Understanding the situation to solve corporate management problems based on
) ESG campaign ESG management factors
4 Define . L , .
planning + Defining problems from the user’s perspective to solve corporate management
problems
5 Idea ESG campaign design | ¢ Sketching work ideas and designing works to solve ESG management problems
6 Prototype Cm%ﬁg%&fg for | * Creating works that practice ESG management: Creating works that solve
each group problems by moving with an Al learning model
7 Test ESG campaign robot + Testing the created work to suit various situations, cross-verification by group
test by group
Create and share 000 | » Preparing to open an ESG management practice service: Creating a great
8 Post (company name) ESG introduction poster
campaign activity + Introducing and demonstrating ESG campaigns for each group and sharing
poster impressions of activities
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Table 5. Pre-post analysis results

Items Mean SD t D

SWIAL | pre | 39 | 0609
aware(riless 6% | 0o
_an post | 441 | 0543

mnterest

SWAL | pre | 38 | 0687

learning 679 | 0.000%

power post | 4.35 0.612

SW/AI pre 4.17 0.646 e
efficacy post | 4.44 0,600 353 | 0.000
Awareness pre 499 0647

of the »
i 3.07 0.003
importance | ass 0529

of SW/AL | P : :

SWAL | pre | 38 | 0877

Career 413 0.000%**
Preference | Post | 4.28 0.732

" p<0.00L " p< 0.0l
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Table 6. Keyword analysis results for testimonials through
grounded theory
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