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The Impact of Design Thinking-Based Al Education
Using Generative Al on Elementary School Students'
Al Literacy
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ABSTRACT

This study examines the educational effects of integrating generative artificial
intelligence into design thinking-based AI education for elementary school
students. A total of 70 sixth-grade students participated in an 11-session
instructional program. The control group received design thinking-based
AT instruction, while the experimental group received the same instruction
with the integration of generative artificial intelligence. Through this design,
this study investigated changes in Al literacy, which is a core objective of Al
education. The results showed that the experimental group demonstrated
statistically significant improvements in Al understanding, problem-solving,
social impact, and ethics. These findings suggest that generative artificial
intelligence contributes to enhancing elementary students’ Al learning
outcomes and supports areas in which students experience difficulties during
the design thinking process. Furthermore, the results indicate that interaction
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Con. Exp.

Female 16| ©7.10 15 @170

Interest in Al

Very Interested 6 (17.60) 5 (13.90)

Interested 10 (29.40) 13 (36.10)

Neutral 11 (32.40) 10 (27.80)

Not Interested 6 (17.60) 5 (13.90)

Very not Interested 1 (2.90) 3 (8.30)

Indirect Al Experience

Yes 31 (91.20) 33 (91.70)

No 3 (8.80) 3 (8.30)

Direct Al Experience

Yes 27 (79.40) 33 (91.70)

No 7 (20.60) 3 (8.30)

Al Education Experience

Yes 21 | (61.80) 33| (91.70)

No 13 (38.20) 3 (8.30)

Programming language experience

None 14 (41.20) 4 (11.10)

Block 18 (52.90) 24 (66.70)

Text 0 0) 3 (8.30)

Both 2 (5.9 5 (13.90)

Total 34 | (100.00) 36 | (100.00)

3.3 A=

2 Qlqolx s 25349 Al e A 2Hal] 95

2493 ol 9%(2022)0) AR AN E7E 25 4
Zol] gHA| Wggsto] Abgatqint. AL} o] F(2022)L
SIStz Al 2EAE 41| 99t AAF =+
£ /dstelan, == AI9] ARRA JFF, AL olsf, AT 4

3y A, Al &4 14, dlolg 2lejz]Al, Al &2]9] 674 5t
9 @9lx} 54 Likert &2 FAE 307 230 & o|F
ojA QltH36]. AAF E42] A2 = (Cronbach’s )& 4]
.970, 3}9] 2912 .861~.939% HjY =& £5F5 Kt
ey gR 239 ofF] dolxet /i gH 4ol %
Aol Al HHstA] A EJrl Teto], 2 AFolA=
Hop g7 olsfie 4+ =s 59 5
2 skt £4E 2
271 3919 W& gdx
AAF T3] Fx EFGE
Ogo® E?LE -85t

9 ¢

ol I‘-lﬂ P
o> oo ol
B [o o 1o

o 5o

£
2oox O oz

o

2L o\
ol

o

N

o

ol

=

ﬂllO I_Nl

> ol
>

:Oé
al
N
ot
ol
0
s
ko
ro
o Ffroo
o %

o

EigenvalueZ} 1 o]/<l

sk},

=,
ol
olft
4
c‘olv
o
> 40 &
rol
)
ok
r°l' olr
_I_u,

odh @ rfr o
=

= 500 ol4ko 2 Lpepgtor}, 2el
J\2)e 2EaA Zabu 3A A 2
ke AABIATE B4 A3} 7129 67] 28] P&
Jolejoll A 57H0] 29102 A7 xakEl et
z%w% Al 2Ej2iA AA B ohgo) 57
4-212)-slo]E} 22 ol
watals ‘Al olsﬂ(ﬂj—ﬂ) 29, A, maAE 75
S Tk AL Al AE(5E

A BA S BeIE g

oo
BeoheoHo 2 e
o)
I~
o
S of

o ot ot
OI' .
>
_VTL

lo
fru
-4
ox
it}
— 32
=
V)
=
- =
)

o

2 to

T g W o
fo
ro
>
2
0

o

ko
o

N
)

o
P

Z|Z(Cronbach’s a)= A 9562 & uj
Z2 H3lon, 519 2912 .794~912& &= F
A4S YeptHTable 2 1), 2F 22

qr fol Ho

J T e oy ol
£ oro 2= i
2Ly Mo

=
>
2
>
-o'l
5 ©
o

Table 2. Reliability of the Al literacy

Test Factor Cronbach’s «

Al Understanding 912
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Table 4. Group differences in Al literacy pre—test
Factor Group N M SD t D
con. 34 1290 | .83
Al Understanding -.20 .84
exp. 36 | 294 | .88
Al con. 34 291 | .76
Implementation -.48 .64
Plan exp. 36 | 3.00 | .89
- con. 34 3.03 12
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Solving exp. 36 | 3.26 | .93
i . 34 3.35 72
Social Impact of con ~1.50 14
Al exp. 36 | 3.63 | .84
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Table 5. Pre— and post—test Al literacy scores of the control group

Factor Test M SD t P

) pre 290 | .83

Al Understanding -.13 .39
post 293 | 99
. pre 291 | .76

Al Implementation Plan -.87 .39
post 3.08 | 1.03
. pre 3.03 12

Al Problem—Solving -2.30 | .03*
post 346 | .88
) pre 335 | .72

Social Impact of Al -1.45 .16
post 3.58 | .81
. pre 3.08 | .70

Al Ethics -.43 .67
post 316 | 91
pre 3.07 | .65

Total -.96 .34
post 3.23 .84

*p<.05
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Table 6. Pre— and post—test Al literacy scores of the experimental

group
Factor Test M SD t p
) pre 294 | 88
Al Understanding -2.27 | .03*

post 349 | .95

. pre 3.00 | .89
Al Implementation Plan -2.41 | .02*
post 3.54 | 91

) pre 326 | .93
Al Problem=Solving -3.28 | .00*
post 397 | 73
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Factor Test M SD t P

) pre 3.63 | .84

Social Impact of Al -2.13 | .04*
post 4.09 | .74
) pre 3.15 17

Al Ethics -3.17 | .00*
post 377 | 77
pre 321 1

Total =295 | .01*
post 376 | .69

*p<.05

g AL A AlE 29lo] H¢, BAHTHM= 3.08,
SD=1.03)°] AgHH(M= 3.54, SD= 9] B} HrZo=
WA UeRgoLy, 0 stol: EAHOE ol ekett
(t= -1.99, p=.05). o= /33 Al 80| A3 AF =3
3 22 YEole i oz AR JFe vHeS o
nIRteh. AR AR A1) AT 2] Ef2]A] Bl A¥= Table 7
2} e}

Table 7. Group differences in Al literacy post—test

Factor Group N M SD t P
. con. 34 293 | 99

Al Understanding -2.43 | .02*
exp. 36 | 3.49 | .95
Al con. 34 | 3.08 | 1.03

Implementation -1.99 .05
Plan exp. 36 | 354 91
_ . 34 | 346 | .88

Al PFoblem con 264 | 01*
Solving exp. 36 | 397 | .73

i . 34 | 358 | .81
Social Impact of con 275 | o1
Al exp. 36 | 4.09 | .74

con. 34 3.16 | 91
AT Ethics -3.00 | .00*
exp. 36 3.77 | T
con. 34 323 | .84
Total -2.90 | .01*
exp. 36 | 376 | .69
*p<.05
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