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Abstract With the advent of an intelligent information society, research toward artificial intelligence
education was conducted. In previous studies, the subject of research is biased, and studies that analyze
attitudes toward artificial intelligence are insufficient. So, in this study developed a test tool to measure
the artificial intelligence of high school students and analyze their attitudes toward artificial
intelligence. To develop the test tool, 229 high school students completed a preliminary test, of which
the results were analyzed via exploratory factor analysis. To analyze the students’ attitudes toward
artificial intelligence, the resulting test tool was applied to 481 high school students, and their test
results were analyzed according to factors. From the study’s results, there was no difference according
to gender in the students’ attitudes toward artificial intelligence, but there was a significant difference
per grade. In addition, there was a significant difference in attitudes according to artificial
intelligence-related experiences: the high school students who had direct and indirect experience with
artificial intelligence, programming, and more frequently used it had more positive attitudes toward
artificial intelligence than students without this experience. However, artificial intelligence education
experience negatively influenced the students’” attitudes toward artificial intelligence. Overall, the higher
their interest in artificial intelligence, the more positive the high school students’ attitudes toward
artificial intelligence.
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Table 1. Characteristics of participants

Domain N %
Male 195 40.54
Gender
Female 286 59.46
1 220 45.74
Grade 2 247 51.35
3 14 2.91
Yes 469 97.51
Indirect experience of Al
No 12 2.49
Yes 405 84.20
Direct experience of Al
No 76 15.80
Yes 237 49.27
Experience of Al education
No 244 50.73
Both 118 24.54
Type of experienced Block 127 26.40
programming Ianguage Text 74 15.38
No 162 33.68
A 24 4.99
B 46 9.56
Interest toward Al’ C 166 34.51
D 163 33.89
E 82 17.05
1 70 14.55
2 106 22.04
- 3 120 24.95
Frequency of Al use
4 92 19.13
5 67 13.93
6 26 5.41
Total 481 100.00

"A: Very disinterested, B: Disinterested, C: Neutral, D: Interested,
E: Very interested

“1: Never, 2: Very Rarely, 3: Rarely,

4. QOccasionally, 5: Very Frequently, 6: Always
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Table 2. Test tool
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Communication capability of Al .825
Social Influence of Al .808
Interactions with Al 784
Characteristics of Al .809
Al efficacy .609
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Table 3. Factor analysis results of the test tool

Component Com.
1 2 3 4 5 fact.

925 728 197|027 1e6| 27| 927
4 722 25 17| -oo8| -o11] 624
926 685 113 -208] 156|108 541
6 644 342 104 113|036 768
03 674 178] 336 -207] -o048] 604
420 442 -172] a3 s8] 227 757
q16 434 361 -017] 108| -173] 637
q17 —358 323 330 245] 244] 053
@ 188 814 -119] 086 -062] 612
4 106 728] -070] 026 -115] 656
q18 314 717 o077 0% 010 410
a7 181 681 004  216] -066] 317
q13 47 -2 744 161 s 704
a1 039 069 676 132] 222] 660
@2 o058 -158)  597] 016|007 627
q1 “a79] 273 4| 42 211 548
qi4 338 116|473 318 297 360
q10 —o06| 3100 074 809 .110] 508
@21 85| 076] -068] 785 -016 709
q19 09| -036 540 649 034 667
q12 060 191 246  620] 138 561
923 008 008|473 611 132 467
8 —o17] —o29 32|  oss|  sma| 528
% a87] 201|200 068 784 660
922 70| -as| 244 218 772|617
q15 “116| 66|  431] 044  623] 2394
Eigenvalues 3.264| 3.067| 3.030] 2.946 2.698
Explained 12552| 11798 11.652| 11332 10.378

variance

gumu'a“ve 12552| 24347 36000 47.331| 57.710

arlance

Table 4. Exploratory factor analysis results of the test

tool
Factor analysis Reliability
Factor| Item Factor | Com. | Eigen |Explained Cronbach @
loading | pact. | values | variance
g6 .807| 769
g5 767|622
CAl | 25 736|750 2.973| 16.515| .825
g3 678 546
q24 673 704
q13 855 758
g2 740 645
SAl a1 230 5% 2.794| 15.621| .808
ql 709] 570
NAA g8 819 .745 8
q10 .780| 679
1Al © 580 631 2.456| 13.642| .784
g4 648 590
q19 840 719
CHAI'| g21 807| .712| 2.442| 13.567| .809
q20 .803| .751
g23 .736| 678
AlE 22 5% 754 1.551 8.614| .609
Kaiser-Meyer-Olkin .785
Bartlett values Chi-square 1766.432
dfip) 153(.000)

Note. NAAI: Negative Attitude toward Al,

CAl: Communication capability of Al,

SAl: Social Influence of Al, IAl: Interactions with Al, CHAI:
CHaracteristics of Al, AIE: Al Efficacy

TAH 89 BAS w3 15l AR o

h L
B B ZHY - Y

f:’j.— l?" = = = }\]' Eq“‘: Table 4
o 2t} A4 BT 18749) Bekow TAE] glom,
A 9o THHAHABAST AT, ABA

[ox]
—
9% %, ABAl

Z3| =3} A5z olZR|Lo E
1225 5570, 1584 9] QA

d, <l of gt B
T2 35447 821 HAgo] BF 500ET 2 Ao
2 Yehgdtt AP =79 Kaiser-Meyer-Olkin(KMO) 2]
2 785014, Barlett?] #8384 A2 Chi-square
ol 1766.432019.0H, pgk2 .000°1tt. HAF &+
A AL 67.886%E, AHE]TtE =EoA Qs
b A o] 71291 G0%ELH 2 2g sjelst &
TR £ dAqtellA AER At E?“—

Asol et HeE 735710 st
Ack. BAF =Y A= 81701,
AAE2 825, AFASY AHEH
808, A3AEH ATRE-S 784, ATAS9
1FA 5 ek
= 0200014 4264+

%

_{

H
o

o =

o

N o ¥l 1o
o

or ro 1o 3o

Bong

jg‘l)‘
oX o o >i o{n

L rlo rlo ol Mo

1 of

809, 9lEAs FL7L 609°]°‘E}
HE AA 219 Q91 Al Al
o]9] Zro] YelgtHTable 5 %}.T’_).



[l

b ISEHY9| QIBXISO et B 7

Table 5. ltem—factor scores correlation analysis

Factor CAl SAl IAl CHAI AIE
CAl 1
SAI 248" 1

NAAI | Al 258" 426" 1

CHAI | 268" |-.150" 123 1
AE | 324" 094 020 397" 1
X .05, “p (.01
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Table 6. NAAI of high school students by gender
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01. AZAsol st s 28 A= 2.84, SD= .50)
o] 71 B4 Ao, 15hd(ME 2.65, SD= .50), 38Hd
(ME 261, SD= 47) &0 Uehgth A% 344 292

AmEY, 2813 15hdo] BAFCE [t xjol7t
el p< 01, AR 2912 AmEH, 93 X5 9
AAS(H2,478)= 9.08, p¢ .01), BRI ATzg
(A2,478)= 13.40, p< .01), J1FA5Y E4(A2,478)=
15.75, p< .01), A5As TE7HA2,478)= 11.43,
ODolA BAF SR Folgt Afo]7} Yretstet. shARtE <l
IS ABA AIHA2,478)= 3.24, p{ 01)oNM=
FOJgt zto|7F YR ekttt ARy 7 ATks Al
H, 9QdE o2 A YehbA g, oiRE 28hdo] 18}
dHT} JIFA 5ol thgt Bi=rt 2o qiet. shdol wh
£ 15549 AFA 5ol thet B Table 72} Ztt.

Table 7. NAAI of high school students by grade

Grade N M SD £ e

1 220 2.84 61

2 247 3.11 64 00°
CAl 3 14 276 | a9| 908 @

Total 481 297 .64

1 220 3.39 82

2 247 3.24 87
SAl 3 m 309 = 3.24 K

Total 481 3.30 85

1 220 2.05 74

2 247 234 75 000
Al 3 14 B 6| 20| e

Total 481 2.19 .76

1 220 2.21 74

2 247 252 75 000
CHAI 3 14 208 | 6| 0% | @2

Total 481 2.39 78

1 220 257 92

2 247 2.87 86 00°
AIE 3 14 206 | 103| | @

Total 481 2.72 .90

1 220 2.65 50

2 247 2.84 50 .00
Total 3 1w | 261 | 47| Y| @

Total 481 2.75 .51

78 8ol U= FHME 2.74, SD= 51)

@9 Zpol= SAFCE FoetAth, = -2.12, p= .04.
AR gz AwEd, QX559 7+ Aol e
A2 7P Aol gle SR AZA Sl digt =
7t 380t AR 89S ATHY, AFA T
A5AE(= -3.10, pC .0DolAE BAXHLZE Folst &
o7} YeFg AR, thE 8RlolAE &

A esket. FASH ABASl T 0 BB 1

10



Table 8. NAAI of high school students by indirect

experience

Exp. N M SD t P
A e Tao e ] o | ©
BB v
GO o - - Bl B
Gl 7 T W
Gl 7 Bl P
Total L‘ZS 41629 é:ég 215 212 | o8

"X .05

424 35 2y 4¢

ATATY A AYoIM= Aol Ax 1T
(M= 272, SD= 51)°] ¥l Q= HB(MF 2.88, SD=
46)HTt AFAol thet Bt Aol E3E,
T A9 g3 gt HEe SAHCE fo3t
Aol 7k WERGT, = -2.42, p= .02. TEtA AFAE2)
A4 Aol 15TYY ATAT et Bt
SRR HIldh: vl FFE Tt AZ AT
AT AR 291 AHEA, AFA5H FTAE(=
-3.86, p¢ .ODEFE ofe AIFAFY] (= -2.19,
p= 03k BAZHOE {5t zto]7} eyt o8 &
sto] QIZAFY] A4 AL AFAY FoAE
of thgt eiko] TS FH, AHARl AHL AFA S

Table 9. NAAI of high school students by direct experience

Exp. N M SD t P
o e e
w e e e T
e
ow e e T
P s m=: E R EEYP
Total Lej 47065 g:ég :jé 242 | o

E47H) GRS FE AL Belslit JEAS] 4
Pao] g5 et ElEt Table

99} 2t}
425 QIEXS 1S 2
QA 18 AWo| Y= BEIME 282, SD-
52)0] Ato] Q= TESHIME 2.68, SD= 49)=T} A
BA%S0] Tigt st gl B, 1B i
S Ago] 42 550 g5 it HEs 5
Axes folgt Folst EABAL, ~ 3.15, pC 0L,

AR gelde Amuw, AR5 OKLE(= 318,
pC 0D, ABAET HBAG(= 3.47, p 01), ABA
5 BEUE 353, pC 0D AEASS B8E 4
3 SIS AU ke shut AFA5e dat o
w7} R olglet olelet A7 Ak Ax F4w B

HE Ay Aot ZTH21]. mEbA A3 A s wSolA
WAL oy £ W, w-shg, B7F 50l AT
g9] AZAsl gt o] FFE F, =2 <l
AT A5 59 AEAsOl et B 7
2 JFE2 e AL YT 5 A3 53], ABA
S ARSI JIEAST AL, JIEAls E5d
off #42Q FFE FArt wehA sstaLolA A=
i e dFAE A5 HAEsL 159 AITAlS
of gt HEE FFHoR HSpA7]7] Yt A7t 2
83 AZ GRAF 4= AT VAT 25 Bl o
£ 259 AdEAlsol Hidt B Table 103} 2.

Table 10. NAAI of high school students by education

experience

Exp. N M SD t 0
e e T
W e o | e w | P |
w Pt te e T Tw
ow e e e Tl s |
e 7 - e il M
v 7 e e Bl M




[l

b= 1S8H0| QIZXISO e Ei 9

A= 231, SD= 50) 2 SRe AL AFA50l
gk B AAF 9] gro] 7HE wekowm, ‘o] qlck
(ME 2.69, SD= 47), ‘HEO|tHME 2.88, SD= .39),
‘TAlo] QItHAE 3.07, SD=.52), ‘i BAlo] Qithe
3.14, SD= 34)2 Z5E AFA 5ol st g=rt 24
Zo g Wttt E3t, JFA ol thet T4 F=of w
2t 15549 AF A0 et HiEE BAFHCE f9
St 2lol& HA{}, A4,476)= 34.47, p¢ .01. A& HA
Aig AHEY, JIFAsol tigt Iilo] gAY BEo]
21 §Ee o] AFA ol et Filo] =2 Y
Ho} QIFA 5ol et Bt 440l o< .01. 11

SHe P2 o] ARl SER SHAEG A
g H=7t FoRt Aolg B, pC .01, w2t
A ol g BAol U= L A3Asol o
S H=7t S Ao, EAlsl Het Balo] ST
= ABAEOl Ht ot HE SR Witte
A = AATH206].

AF- 2RlIME IEA1sl HiRt Tl whet lE
Asoll Het HEe BF SAHCR Fof3t A7t 1
ERdT AlE 8QE R AR B A3t SARE 5
o2 AFAIEl Histe] Wi Aol Atk SHEet
9 IEAsOl digt Hx=rh 7P 34 A Aes
Wbt mhebA QI Alsoll digh Eol asshye) <
ATl et "zl ot YT FH, AAsOl
gt o] wordes dsAsol diRt Hert 544
Al & g1 = AT AFA 5ol thet Tl wE
5989 JIEAS] Hgt Be= Table 113 2t

E_{l’

o
Y

427 T2 AH

n27e glolo] et A¥ol g MEIY(E
288, SD= 442 ABAE i Bt 1 2H
olglon], B= Nt BRI AIE 276, SD=
54), 9AE S m2IY Aol(ME 272, SD= 48),
BAESH BE Sy D2 IHY dolg B AT 3
AE 256, D= 52) w02 ABA%S et Hwst
FAHoIqk. E3, AYY ZRIHY oo FRo
b m5se] QA O3t HEs SA%oR
Folgt Aol7k Uetsttt, A3,477)= 9.79, p¢ 01 A%
A4 A%, 22 71 22O Qolg FET o]
o T2 Qolg A e st s
YAl s L2 ololg BT AU shyol o
BA5] g =7t 3910l p( 0D).

Table 11. NAAI of high school students by interest

Interest| N M SD F ool
A 24 3.35 62
B 46 3.36 72 .
A c 166 | 304 | 88 | . 29,
D 163 2.87 .63 808
E 82 2.74 66
Total 481 297 .64
A 24 3.44 85
B 46 353 87
C 166 3.39 77 00°
SAl D 163 | 3.34 77 734 | wbcow
E 82 2.87 93
Total | 481 3.30 85
A 24 2.63 64
B 46 253 83
W e T 0] 241 | witee
E 82 1.64 62
Total 481 2.19 .76
A 24 2.83 80
B 46 2.66 67 o
C 166 | 2.54 67 A
CHAI D 163 | 2.34 76 | B9 w0
E 82 1.91 84
Total | 481 2.39 78
A 24 3.48 80
B 46 3.12 88 o
C 166 | 292 73 PRy
AIE D 163 | 263 g9 | %8 w0
E 82 2.04 86
Total | 481 272 90
A 24 314 34
B 46 3.07 52
Tool e T s | ] %47 |«
E 82 2.31 50
Total | 481 2.75 51
"X .05

AR adE AuEy, QTS JitrE
(H3,477)= 3.19, p= .02), AZAS] AE]H AF
(A3.477)= 554, p¢ 01), AFA=H Aozg
(A3,477)= 10.51, p< .01), V3AE T5IHAB,477)=
5.05, p¢ 01 BAFLRE {3t Zpo|7} EAeH3 e
o, AFA52] E(A3,477)= 2.53, p= .06) BT
2y Aojof wheh 53t Aol 7} yehtx] %Skt
A AAoIAE a1l whet oA UehgtA|gt, o
E27} "9AE 7|k 229y ddojg BF AP
530l R dojE A¥oA] Y2 sHYETH
FAsol tiEt =7t Ao Qi) wheba] ZE e

F57F 539 Q1BA5ol et eeo]
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Table 12. NAAI of high school students by
programming experience

Exp. N M SD £ oesrhed
A 118 2.85 60
B 127 3.01 68 §
cAl C 74 2.92 50 | 319 %
D 162 3.07 67
Total | 481 2.97 64
A 118 3.06 88
B 127 345 86 :
SAl C 74 3.22 91 | 554 5,
D 162 3.39 74
Total | 481 3.30 85
A 118 1.92 77
B 127 214 78
Al C 74 2.24 75 | 1051 | esP0m
D 162 2.4 67
Total | 481 2.19 76
A 118 2.32 93
127 228 73
CHAI C 74 2.44 73 | 253 .06
D 162 251 71
EZl 481 2.39 78
A 118 2.49 93
B 127 2.74 91 :
AIE C 74 2.64 84 | 505 9,
D 162 2.90 87
Total | 481 2.72 90
A 118 2.56 52
B 127 2.76 54 :
Total C 74 2.72 48 | 979 9,
D 162 2.88 44
Total | 481 2.75 51
"X .05
Nore- A: Both,

B: Block based programming language,
C: Text based programming language:
D: None

10
7t SVESE FHFHeE WHoke AL ERIT
UK Table 13 ). A(ME 3.08, SD= 57)7F 7%
AI-FA 5ol tigt Bi=r}t g 20|91, B(ME 2.83, SD=
46), C(E= 2.74, SD= 43), DWME 2.68, SD= .40),
BQE 2.53, SD= .46), F(M= 2.30, SD= .67)&°.2 1}
ettt B3 913A5Y £ 3o UE 15549
AFAsol ot HEe BAHeE |t
R5,475)= 15.54, p¢ .01. A% AAAME AeA S

o,

= Az}

o =

—{Oll

o gt HixE BAZHCE Folstrt. Ak
NME ATA S A3 E]aHA] = Aol B3] <
A eS A5 Lot S IF ATl et Hze
2449 AR Yehytth AR &8 Hlko T
15549 QEA 5ol gt B Table 133 2t

Table 13. NAAI of high school students by frequency of

Al use

Use N M SD F p(PDs/*hDC)

1 70 3.41 79

2 106 3.06 52

3 120 2.92 .55 00"
CAl 4 92 2.86 53 | 1239 (12545

5 67 | 281 | 56 1239

6 26 252 89

Total 481 297 .64

1 70 3.59 82

2 106 3.35 86

3 120 331 76 0
SAl 4 92 334 80 | 647 (123456

5 67 313 | 8 o

6 26 257 96

Total | 481 3.30 85

1 70 256 83

2 106 2.30 69

3 120 2.16 71 00
Al 4 92 2.08 67 | 680 (173456

5 67 195 | 83 2

6 26 1.88 74

Total 481 2.19 .76

1 70 250 80

2 106 251 75

3 120 2.46 80
CHAI 4 92 2.30 66 3.09 01

5 67 2.19 84

6 26 2.06 81

Total | 481 2.39 78

1 70 3.18 97

2 106 2.76 85

3 120 2.72 .86 00"
AIE 4 92 2.71 82 | 750 235

5 67 | 232 | .8 i

6 26 2.38 89

Total | 481 2.72 90

1 70 3.08 57

2 106 2.83 46

3 120 2,74 43 00"
Total 4 92 2.68 40 | 1554 (0256

5 67 | 253 | 46 h

6 26 2.30 67

Total 481 2.75 51
" .05

5. 22
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