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Abstract

The present study examines pre-service teachers’ awareness of Al ethics in educational
contexts, focusing on differences by major, gender, age, and prior experience using Al.
A total of 283 pre-service teachers from universities and graduate schools of education in
the Seoul-Gyeonggi area participated in online and paper-based surveys. Based on major
international and national Al ethics frameworks, the survey measured five factors—
human-centeredness, fairness, transparency, safety, and accountability—using 24 items.
Descriptive statistics, repeated-measures ANOVA, independent-samples t-tests, and one-
way ANOVAs were conducted. Overall, Al ethics awareness was moderate (M = 3.18,
SD = 0.55), with the highest ratings for human-centeredness (M = 3.81) and the lowest
for safety (M = 2.81). Male respondents reported significantly higher awareness than
females in fairness, transparency, safety, and accountability, whereas no gender
difference was found in human-centeredness. Age differences were most evident in
fairness and transparency, with participants in their twenties scoring higher than older
groups. Language-education majors demonstrated higher awareness across all factors
than natural-science education and non-teaching majors. No significant differences were
found based on experience with Al use or related coursework. These findings suggest the
need for explicit and structured Al ethics and safety education in teacher training
programs.
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AT (A 7] TS wSS 8 AFs] ARkl A3 FA1& do7|a vk AP 54 39S st
F& Q¥ A5 (Artificial Narrow Intelligence, ANDTHAIS doq, Q17ko] =3q& 4= = &2 x| HAES
o)

olgfjatal stHabH Theksh Wete A Izt Y AYE FAT F Ue HE AF A5 (Artificial General
Intelligence, AGI) WA 2 &7 71/ o] lthe o] 3HE % 0 & +=9] %] 31 3l tH(Raman et al., 2025; Saghiri et al.,
2022). AGI= &, o4, A sl 4, 46 58S T8t A 759 Aes ovlat, oy HEA & 7|
AlS} A4 0 2 v} A3 A - &-2] 4 §F2] & X tH(Raman et al., 2025; Saghiri et al., 2022). T] L}o} 7} A H- A F2}HE5-2
AGI7F LA AAIH S dof 217te] H a1 QA T3S Ao BE o Holl A 5713k % A5 (Artificial Superintelligence,
ASD O 2 W3 s o] BH o= A 7] skal k. ASIe ElE A 1k FA 7HsA, 7HA, AFS] Al =9
ot Aol Foh 3 A 7} A & = 91 S-S 74 218k aL @) TH(Gulchenko, 2024; Peters, 2025). ©] 213 AGI 2 ASI +=9] =
o}2] A whAof] o] ZA] eEk oLt Al 7] o] AAF b A Ik} 1314 JALAA S sk Wk o = W sl al
A= Hell A w52 AL = 7] A B ol A &8 A, A=A v & & I 8 7} 9l th(Raman et al., 2025). 53] 7]
Al e] et5 3 712 P el T8 g S v A wARE o] gl gk 7] s i o] Fo] &} o] of sk A A fE] EAlE
HlA o = o] & I a7} 9lrt.

Al A5 9 S AA Al 7] ol = GlH i gl H Als Gt AR E A8t d5at=
Tog do ou A A, 54 A4, 9u] FE T AZEY A e A GE = g R w2 A
k2 3} ) th(Brown et al., 2020; Devlin et al., 2019; Ramesh et al., 2022). 53] A Y Al LF 2 HAE oju]x],
w35 EFA AT 7 A Holl whef FE ALY 9] AW S A EFA o, ol WS A shsF
A holeh= TA4A S8 E ATtk TAl &84 TAE A o7 A7) AL AT o ATl A Y

Al®] Eito = oIl A the] 24, kel 244 dlE, ShaAte] vjdA] AbaL oks) | HolA Ves &89
&9 AR Ak} oA Hajof 22 FA 7 w2 ALE] o] Ba| 2 BAFSEL 9182 K 18k al Q) UH(Chesney & Citron,
2019; Cotton et al., 2024; Jang et al., 2022; Oh et al., 2023). ©] £} -2 A= Al 7] %= ZpA)| o] 2ol A ] F5 A o] A 7t
74 FARo 2= A A Hl @A Qo] ES $F FelA B 5 Fde] dasithe =0

o]oj A aL 1k,

53] s A EC] AlE Ao 2 AAHoR Fota 83t FHE AT F A T3 Fto =,
Sty Eo] oA Fdel] Vel QIzF FA 0 R AIZ HBH o R T8 £ b UAE IdFS =
AL oF = FEI) QI o] Y ek S ol A wAFe] o s - T 2 3l UK(Song & Ko, 2023). A= ATE T 3E

Stg e afsks A o], 1 38 919, &2l A ARE DA S A A malof gt whEbA aALe] AT &g
12 T WS Al E& A APAoR AZF ] THSelwyn, 2019). WS okl A Al 2] €]
TS A4St A, AU, FUA, MR B ek e Ay & AHS FHoR o APAFTL
o] Fo| 7 gtom o] 5 Fall o] &4 =ofof A A Tpo] =gtlo] A A E o] $kth(Fjeld et al., 2020; Jobin et al., 2019;
UNESCO, 2021,2023,2024). =] 2] Al &-8] #H AT EZAIH2 7153 A2 AHS A o] 2 FTA A+, 849
S A Al A 5 S 9% w2 T2 e g A wEsky A, AW dbek 2 wAld S
A Aol B3k A A FA] 07 o] Foi A $TH(Kim & Park, 2023; C. Kim, 2024; Park & Yun, 2025).

ole} o] 7|E ATEL Al ] 93 AAY wF 22 el iAo FFE) gom, v
dA4s G dulartse] AAE Al Ve LAY i AHE &4 TAE of9A Q14
A = ol 3k A 52 A= 1] & ek AFE) o] tHM-S. Kang, 2024; Song & Ko, 2023). & v WAFS T4}
AL B 914 A2 Au R, o mALE o] Al W0l Al 7]4dl thE] A o2 FA 2 <] B
ROHM T F2] A EAol = Bty A4AS dta Qe 72 02 YEGETHM-S. Kang, 2024). Selwyn(201
o]# &t WAL Q1A o] Al 7|&4 =R o] d|st= ol HFE A4S wFe &4 FAV I E e S
Bl o2 A AT olH] =Y WALE ol d o= AL &2 4 RS BT AT, Ale] B8, AU,
A 7 gl ok Q1A o] oHluAl Fk ol A e Aol akAl LEbThAL HalstH A AdE A Q) AL &2 wSol
AEA 7] oA = WA A A ANAFE 1A Y] S e o] dasitha AAskal 9l tHSong & Ko,
2023). TE=3F Pei 9] 291(2025) Aol W2 R WUAFES Al 7]& HIAYFY ol FFo] Ay os vtor
= Aot} o] e} 2 Al Sl st

A

il

o 2 My Jo ot K
o To 1 i EI %o

oleig ol AR} Al £ A4, WEH B beol FFS v
S| MAHES] 914 AT A Aul wAR] Al g B} o
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A7) @G A FEH = AIA AR AAZ 3 &

B, AL AP AA o) T A o) 22 A 4 Q) %

AT E3F aju] wAte] g v Ao whE 912 2ol & 3] arel sk K3t $HA
o A

A wApEo] wel wdel A A3 vhEstAl 2 AL 7Nk i Al :
detol A e Al gl uhet ol BA AN H=AE HES T AT o G st Ik o] & T3 &5 sl
oA ddom 488 ols AlEE] W] W& S A8t WAt wg A4S sk a9
712ARE Alg st k. o] & A3 A AR AT AR Tt 2
A, AHwAbE o] Al &E-shar 9l AL =T B S HE ] § 33 e AL v el {92 F-olol
olel gt #& FE2 A, AR, A EE oW 2ol & Kol =7
A, H WARE 9] AL frE] 914 S o, A - wg A w7 WA, A5, AT, AL A 2 E)el
w2} 2ho] & Moo=}

Al 718 AR B o= AV A ARl A} o 52 5k Ve AT e Al E, o &, wE, 8, i
T ST 9o Al 8ol At Utk FAlC Ve eEg, darelgel o3k APd, vloly M,
Lol Al Fef 53k 2L &2l LAIZE FAEEA Ty aEAd tEe] AR AdAd s &Eldol T ad
W5 9] o)A Z K415 THOh et al., 2023; Raman et al., 2025). Al 2] ALl ol A AIS A7 A AFE-3H 4= gl =
7] (framework) ¥ A (guideline)& vHAskaL 7], dst, A SHAAM &4 AToF Hde FHHLE
b8k A 7l o] PH(Winfield & Jirotka, 2018). =Wl 2] ol A AL A 7], 70, vl 2, AR8- 5= A 2pg ol A 2 = =
F A EAE A o' aFskar Q13ke] EAA, AL o), wae] o] 92 A7) 7] AR Ve vh ek e

X420 2 433} A TH(Hoe et al., 2022; Jun, 2023; OECD, 2019, 2023; UNESCO, 2019, 2023).

UNESCO+= Al &2 & Q17He] &9 9 1A S Heatr] 98k H A F2 A48, Q1254 (human agency),
¥4 (equity), -84 (inclusion)= A 7} 2 A A] S} THUNESCO, 2021). 917541 4d (human agency)©] § nl5
Aol A AlZF WALE] ALA A & HEshE w2 &85 ojof 5, gh5xte] T4 42l sty 58 & Al A=
¢ fvhe= AE ongth mebA Al 7)ol QIZH AR} S5 ah o] FRA ) AE A AEAs HelekA ¥,
A HAS G A s FHeR V] oF 3 on| gttt F HAY, F A (equity)S Hedt 73] <]
S, Alg g Fol 54 shak o Al A Ao E A F oA S 2GSk Aol 7 g5t
+,/39, A% el AIRle] ZHAre] Qo vh= uhEy W Akdo] wjEE =T G S e
Aok ol A dol dvk Al A, -8/ (inclusion)> Al w5 =7} Al A4, 8h52] F oA S
A 7hselof 3 ulets Ao® YAY AXrF wg AXE o]ojA A g HH
AZA(UDL)9] #- A Al 7]&0] & = A& sk vl 7o slof 35 At o] g
Al 5 Zho]| =efRlo| A e yhn A o & Axw | wS Weo) A skt FA B F9d, T84 H29
A2 0 2 845 A THUNESCO, 2023). T8+ o] 2] 8k 7}X] = 0] % OECD, EU, 3= 2 Al 7] of 2] vahe] Al &8 7]
DLAIA A HE A5 S8l Bop 7 A A ) A 423 wSA QAR A WA Al 7] o] Q17 ALS o
M)A gl g f4 A2 ¥R FEaar Ak A A O & UNESCOQ021)E Al &2 & {17+
EAR A RJAAS BEa7] A HHA 2 A s, ApE 3 vl A W], T g o A A, Q) e AMUAE
A4 A= 0 & A AJEFGITH OECD(2019)% 212 & = = AlE 73 8H7] S8 270 02 A1/} 8o 9lojA]
Q17+ F41 7} (human-centered values), 373 Ad (fairness), =8 A (transparency), €F# A (safety), 2 9 A (accountability)
o A dF R ARSIt EUE V=4, S84, WA AR S B 2 AlE TEsH] 9l 217
g3 FA 7 A, 71 A, ZefolwAl B, A A rhesd 2 dAS FXSHATHEL,
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N W Y B W W W W N P A B i R A S 7 .
© 2026 The Modern English Education Society (MEESO) 162



‘Abgro] FA4lo] B = ¥ A5 (Al) #8715’ Ministry of Education(2022)2] *1L&-0F Q132 5 &2 Y 2] o A
A TAA, T4, A, AP S A 7= A star, wS et A= shgate] Aerae &84 da
A2 e Fzstar ok T3 AL AIWA 2 AL 8] 2S5 AP Foll e o]y e &8 9 AT El=}
o2k 2pol| A A Al ek Itk Bak(2023)S UNESCO, EUS -29] Al §-2]7]|FS B2 8ko] Al A4 159
A A E FAAG, A, A EG, AU, 488, 8, 1 EE, 2 &0 E &3t

U9 AL &2 AFE Tste] RH Al &= dd e ol ofet o] a A S a7t s fr1H o= Ak
MEAS & 5 ek 28 B2 A8 Wt 2ol oy QItFAA, 37474, T4, oHAA, A4S Al
S5 PG E T WA 84 FHE otk dA A A S AU 7] ER4 Y A S HEllEhA
o5l QIZEe] JArAA B G S B of sttt YO0 E BE Al &8 =9 b dolgta & Tk =4,
3442 dlolE ol daglF AAR & 54 Feko] apHkA] ghotof shrh= &4 Q= A3 A
B35 o] ARSI A k= A AR A3 st} AR, T2 AL Al 2] 9] A5 ], d]o]E ARE- 2], o] AL
ARNA S WA BNt AW 7hsst e ahe, AR AL A Yl E olssta A2 4 9lofof st
A2 O o] §A7} AlY] AhS vl o & HES 5 9l AA| 7o) ok UA, b2 Al 7= 0] 84,
A A, A8 A 93 S HAasleta 2183 4 Qe B o g AEdof S AJARSTE nRx ko 2 A9 g2 Al
ek, &, &8 Ao B Ao dig Wae A FAE AAsta &4 AFE ol of drf=
AR o2 Al A Az Q42 285}

T o 7'1 . =7 =
B7h, w53 FQ Gl A B sk TAZ Q1] F4AQ &2 S dAstske A7I7F Har Aok A
A G, HolE g, el S felE BRE S len, 7 e s, wAl, BN AFA 5w

A okshol 7] % o E0. Q18 v R4
o

=
A3 A 3 Aol M FoT AYH Al = AFE O 2 Q3 s o] A A oF 2
271 Bgs F 4 Qo) v EA Ajal

Abar® A afolt), ChatGPTSF & Al =7} ti st Al 59 22k
Aol 2AYN 22 FH4 £AE 2WHE F S
A vgA Hrt sHo] B3 o gFaAgdA FAAQ] IS vE F deS AERde dTE
A THMogavi et al., 2024). =3+ Alol] I3l A| o&8 B¢ 521 AF&A, B B2 Alag o] oksly o] &5
FAAQ =7 A E 5 Aos Bashs A% v 9 TH(Maeng, 2025; Wang & Chen, 2025). tH 84 & 9] Al
o] Eo] H|AA ALaL, A A &, A A 2 WA 1A s B dFE = 7 dorn, HEdE
FAAN &g = 7 A
G A St Eo] 2R T AY st Aol FAE 87 A7) H 2™ (Kim & Park, 2023), 53l
Sul A M Al E82 TF E848S =Y 7 o, gEAte] A8, B4 AL, shgs 7] B Qi
Aetel 2 AR FEFS v 7 AeS oy AT A AISEL A THAkgun & Greenhow, 2022; Gouseti
et al., 2025; Huang et al., 2026; Lodhi & Lodhi, 2025). Al A ~8 A A A], 25 3] =l A A] A AA 29 59
715l HEtA A Eo] ofEE f St Eo] AAE ALaLetal GAEE 737 ARG O AW 53] 2T
A o] A AlS TR AA 02 F 83t FEFo] A3k 4 A th(Akgun & Greenhow, 2022; Huang et al., 2026). 1
Qo & o] gt Al g5 Aoz 13 stAEo] g5 AH FAZE ARLlo] ofd Al Al =810 = Q143 93] o]
nom, g Az FAS T AF 7IVF AaEH WA w719 S5 Aol AsE F o des
1 313} TH(Akgun & Greenhow, 2022; Gouseti et al., 2025).

tlo]E] &) S A A tlofE] 3 F &-&of gk Q12 F-Fo] A AH o= YEFRETE of ] A sl ol A
Z5 A WSO A AL S8 S QI B o] Hesh 3, v oY Afrdd SA A B A, tlol B 7|uk g 7te]
T 55, ehrdtd o a skl 22 dloly &2 wAlE 9 7 IS5 98] A 2l th(Akgun & Greenhow,
2022; Gouseti et al., 2025; D.H. Kim, 2025; Ma et al., 2025). Huang ] 3%1(2026) %53 A d]o]H 7} 1l & 54 &
Hol A4, 714 e AAgd 98-S Basta 9o, E of2 Ao A= Al = 9 g rte] Avtrt
o dlo]E 7} oAl &85 1efs AIE AlFsh=A o tig A} wARe] o] s 7 FAl g 797 wBrkar
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K 313}a1 9l th(Akgun & Greenhow, 2022; Gouseti et al., 2025). D. H. Kim (2025)% 5 WAL oF 60%7} Al 7]HF
&5 Al 2=glo] S HolBl & o DA Fstal &8RS J e RETIL St B alstgith o] 4 7
MR o 9 dugs FHAd e wgAe A F5o] LAl = o 75l Atk (Bae et al., 2022). 1
Qo & Qb Q14 7|Eolyt T AlE ARE-Sho 8“3?‘4 24, AFE, 44 s 22 A5E Fys
A5k slo] S W g A 74| A sk A O] = HE YE g Jrkal Barskal 9l 917 (Huang et
al., 2026)°F AL A 2B ARG-A] ZH g o] 711 AR 7F e Z 5 = A, AFEAL7E Q1A 3FA] Zeah= Aol lof, 154
A, A F R, X QEoF 32 v Ed| o] B 7} Jo"lgr%] T U= AL AR A7) 7 S sk AR WA E
A 2 o]l shA] gk A 5] 5HA| B = A, T ulS Al 2ol A Al g L] 5 ARgo] 8 49 A SRR =
Adee] of A glo] s Al ¢are]F& ARE-3l o of = A8 F-A] oF 22 A7} dvkal Bargk A7 A th(Akgun
& Greenhow, 2022). A7} A4 3 74 Fr 2w | #lo] 3 Ake] mjt]ojo) FEEo] th5 S 0 Xd= 39 AR &

o Hlo] A FAlo] AAE Bardkar 9 t(Ma et al., 2025).
WS ol A Al ¢aE]F WFE &5 dolH o i FHo8 B3 A, A
I}

N,

o spale] elsl,

HEFe] E7RAA, Aol 2 &84 Atolo] wE HrE Eolo], AT EHedy 22 &8 AHS
oF7] A 21 tH(Akgun & Greenhow, 2022; Gouseti et al., 2025; Lodhi & Lodhi, 2025). &318] 5 & A 72 o] A1} 71|
THAQ SR Y & JAW, AAZE Ndate] @it 71E ASl o] Fx24 A S BHd e th(Akgun &
Greenhow, 2022). o1& Eo] Al S A|AEloA = AE] 4 A E S wkdsle] Qi G oz A
Ao ® MEshe T A7 EaE R on, Qb 124 A E o] A1FA |3 LA 7} A7 = gt HEgh
toly o] thekd =5 Oix}oﬂﬂ A2 7|9k G 7 et 7} st E o] ) obd Bl T A 2Etd o]y A&
AHE-3h o £ g @#% F+ Alg % 9l THLodhi & Lodhi, 2025). T3 W AL7F A7} xgxq 3 U)o Bl 2 u| A o 7
Att.

ol ol Al B wALe] 7} 7)ol ofshy ol dag| o] ko] At = AE 2T
1 9] %= Gouseti €] 391(2025)2 WAFE©] ChatGPTS} 22 A E Al =+ =2 <13 aug—?—iiﬂ FHoI Q1A A
Al © & (cognitive laziness) S 7HY & &84 918 5 b= 14 oﬁ = °Pﬂ° =71v, Al Gare] 58] kel o gk
olgff F-Fo 7 SEo] 2t Q= Q. JNAS HetebA] HEf A HT wSS AlEskAl Eo}ﬂb} Al 714 o] 3f
nxo 2 o Al §8] 2 7t2 3 F6)7) o] Q1R kol TS B 45w Qrta BuEd) o= st S o)
Jerﬂ T A BAEE AIE ARE S W A sk Fdolu & A A e e A Y AT ag @l
23 o]9r 2 1 © 211 ¢IUKS. Kang, 2025; Ma et al., 2025; Oh et al., 2023).

1%% g JA TSk Al &2 HAle ded Vs8] AL OME‘r vl e AlRlo] whEstA =
YA ddd 7hx dEe] EAE gy webs wakek Aol olH gk &eF A A S
H A o= QA kil A 2e 5 e Adeks AAA D AL f2] 1l5o] ﬁ:rL%E}(Akgun & Greenhow, 2022;
Jeong & Park, 2023; Jun, 2023). ©] = Al 7] =& AHE-8h= 58S dol A A ddetal &8ete 9FS 7|2+
5O o]ojx]of o5 AJAMRITE T LolrbA AL AH St S o] SHkE el A S 9 oHH = M}Iﬂ%ow
Al &2 w53 7F3}efof §h& AlAMGHTL

Al 22| 0f Cigh 1A

AL&)0] a8 AT R ook Ala) Al SRS dAko R Al 7] o] oplehi el 4 Aol uldt 214
s g NS Base 242 Fa oloh ) Aol A A48 Al B8 paste] 24 8]
T, %9 5 A4 52 $AF AT naggdon], Anson dEEe 48 94 FEol F3k Amo
WEel Qlge AAsha otk £ AP Al B8 Aol 49 A4} 94 Bage] ik Ao vehgon)
wg vEel e TA4e £ AHe FRAOR BASE B @47k ATk, Kang, 2025). Al 2] 5%
O TS S ChaGPTS 28 54 B 78 FAH 02 §24 FAIE B2eha % § 32 Aoksh 8 242

_1

Ky

E
oZi

M. Ryu94 291(2025)& ChatGPT A& 4ol A YR 344, 1A R e AW AZA EA4S 24351 Al
&8 W&o FeAs FxsG a8y oy dFES FE 5A =y Aldd 241E Fa gl

WA FLE = ALA 28 AukS 324 0 7 T o= §7 2 H 2tk Ghotbi®} Ho(2021)+ L 2
O A e A S o o 2 AL & Q1248 AL A3 7H°WE Aal, gdaelE Ha A A TA o Ze F2A
2] FAle g 14 o] Wrhal Barsta itk H AAE ALY EAF o] F Al SEE wS wEhe A
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_C)|ll‘
B
s
r.u.,

7} 2 718kar 9tk Yang 9] 391(2025) et & tid o2
‘3 S Al &golA QAzte] AgAda} A8 BAds 4R
2 Al tiE g o] vrar Segith o] o 4 }
S AR Aol A= vol SAo] AlE Al =3 3t o
Sk Q1A 3 A=A X T gl Q142 A|sh4 o] lvfar H 31383l ) tH(Alnsour et al., 2025)
fi.*ge e AL &Y A A7 FHHA AEole =t dnuAbE e g
ZAGA R ol vz vk dn wAls FF Sl A ALV =S Iﬂ%"* o ggatal
H-& A maof sk A FAlghs HolA duluAbse] Al 2ol tigh s 9 Q12 A7
g a7ttt 1E=9] oHaALE EH*&OEAIOH e =g 24 ﬂ?oﬂfﬂ ol H] WAL 0]
Alel tell S HEE BolHA R o4 ok 7w &8 Wk &¢to] ¥Edtal Jlas ®alstal
A THKonika et al., 2025). 53] °] 7= Al W3k o ¥] ulALo] EH‘:7} A, DAL, A9gl wet F-2m) g
ZFol7h A5S WolaL wAab wE GAlo A o] S AL fr2] w50 BeAS AAREHSIT Pei 9] 29 (2025)L
R ALE o] Al 7] 9] 2 Ao wA Y Fol il o] 8l o] MRt o vhofon], 7|&4 ol F5 1AI
&l ﬂ% AN} wHH &g TheAel FEFE VAL s AT =
A F OH AL} AL WA o g 91~ %’E‘%@E’.i A AT ALE LS9 :?i:%/‘ég o]t ?i
OJ*—BFC T, AV} aAbE diAE = glen oA Al E%}é
Sl et e P B e A B B R RO S A|71aL F 24
B s V2 Fo R Al £ algo] AAH ok FS A v =9 wARES
o m Al &2 Q12 F3S 249 23 Al 344, A4

ob (2 W oz
4 rll‘%
Eo}: =
Jkig;

}i

O qor ey =l
(o]

LA
o o
=2

1‘
=2
2

o 0o
;E
105

% o T o R~ =2
>~

ok g,
1oz
R LSRR AP

HU >
403

>~

b ]-OZ‘D} SongJJr K0(2023)1_
Al 75 Aol tiak 014 o] o] A} 7 ekl A
2o ]HM g, deA s o FTEe=

[H oHﬂ

3
= Oy

AFA 5 A AAH, AFAF &8l 442 21 F=xF, 3

77 & IAF o ® YEst o, ol g A= AF A AL 8 w5S faA wAF FA g oA HE

AA ] 7S wFE o] DS AT Akt S o] wAFE o] AF4le] 14 {3 S st

AEFEA 2 w54 AAAS WE 5 = vEHA wSo] WA FYZEZ I WS £3d oS

Aw3ka k.

Al £2] Q12)o] 7HQ1H, w&2 w7 Wl ufe} th2 A vebd = oS B alsta 9)\% A= v BaE
Atk A g sto] giRE o] Aol A of Aol wEt A Bk Al &, 53] 34, Zeto|HA| o sl o
W73l 58 &7 QA 58 Ho ]51 ATHIL B 318}l ) Th(Asiksoy, 2024; Jang et al., 2022; Mihoc et al., 2025;

1

Ryu et al., 2025; Wang et al., 2025). ¢ SHA & st A BT AT 34 A, HEFA, 2 F-Allof tiaf o] 7173k A] wk-s-3haL
LHst= Aow 1/‘rElrM‘jf(Asﬂisoy, 024; Jang et al., 2022; Ryu et al., 2025). B3+ o] A2 7 H B B35 2} AI7}
35 m XA eFotof b= FE A S Oﬂf‘i‘: G Bk o QA e E Bl o T, AU Akl A
AW 7Y froju) 3k zho] b whA ) A ekokrhal Boaslal 9l A= 9l THAsiksoy, 2024; Jang et al., 2022). Mihoc 2]
291(2025)2 A7 H #8 AdE A S td o= gk Aol A o gt o] FelAiel v 3l Al AFS] A o &3 §-2] 4
a el sl of M3stA Whg-ehe A e Btk Haskgl oW, Alnsour 9] 5%1(2025)> o gt o] FEkA) Bk
ALARE 212 tha o} AukA ol 827 914 52 v Hrha Biska 9Lrh b ol Konika 9] 291(2025)2
Aol whE ALRE Q1A ot B ol T A A O =2 f-om| gk 2po] 7} vpERLFA] ottt Boarak itk A # (3 )l
U2 zpo] & A9 At A et whet A3} Aol shAl vEbsth Yol 7t RS 5, 89 Aol oS
Al 2] X213} Q2] =50] Z718h= AdE Helths A7 Z I Alnsour et al., 2025), LI L FZ Al -8 A
DAY = 9l F- Y] EAlel o W7EkA wkg-shth o 2 3K(Yang et al, 2025), S F ol w2 &2 Q129
2ol 7} gltbi= o+ A 3K(S. Kang, 2025)7F U ~ol AR Y-S g o R A4S ARG AT A= A o]
SerE Al ¥4 A4 EA dE o 2 e2E vehdits A7 23 Ryu et al, 2025)% HAE
vlo] B B AR 304 mRke] ofH] gl o] 30 Al o] et Btk Alel tial] TAIA o2 frojnetA v S A<
T E B % tH(Konika et al., 2025)3L B 313}l )T}

A3 Algel WE Al § El ‘-"W ztol & A A Aol A= tha ARk AT AdE Baska vk A
E“Oﬂ upe} 17kl A Hhg-3hE &8l 9ol thE A YERSLTE Oh 9] 221(2023)0l A= Q1EAE] AlE A E o]
;(}od—lo—ﬁ_ll- ﬁ]oeﬂ sLxg E_q. @H & Al :@LQ. }\] lﬂl-xgg— _/': 31‘: E_;q] Z S 0 1;-] ) 71—0};” o]/ﬂ o}_]__ 9\)\%4\1*4. Alnsour 94
5"‘(2025)Q B @ o]3A AQ FAEo] AR AF FAE Bt Al 8] 914 F£70] o EYrii Halstal

Ao, Asiksoy(2024)= W53 AF A Eo] F3F HAF A ER T TP LA Fou|shA o =2 A4S

N W Y B W W W W N P A B i R A S 7 .
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=

Hlvhal B st

tha B g AFERE TkS. Kang, 2025; Wang et al., 2025). Al AFS 5ol w2 &) 12 =g Ao
AR = dASHA B Aol REFF Al G Q4 o] =2 202 Barshal 3lvh. A Y ATARE 4 7lo
Sl Aol §l= M u vk Al 28 w3 Q18 wSo] g 27127} 329k ¥ (Oh etal., 2023), Al 1L 7 3 ©]
= el 344 A v | =2 &94 RS B3lom(Jang et al, 2022), Al =75 A5
AREehE A el BE & A AR ARI(IA, B2k, s o)el A SAH LR Fofu el =& A48 eI FH(Wang
et al., 2025).

—

ha|

olsh @& MAAT Ak A, A, AF, Al AHE Aol AL o) U@ Q4] 2 AT AL
A ol kol & ola|sta o] & nhgow Here] EAel AT e Al fl % A o] DAL
AR B T g ] FAQ el HALE dARo R @ Wl Q1A Ahol AT HHFILE elu] AL
o olelgt wielo] Al 2] 9140 oW @ AT F1A AR 4w Bes} e AALET. o]
Aol clu A S TR A, 9, 1, ALALE A welel AL fre] Aol WA E G FFH o

AP
oI i 4

B AL AR e A7) A et 2w g sk el A8t F9) o v w AL & 283 o]t} o ol] Fhod 3
o) SALE ] AW S, A, A F)E Table 13} 2l

TABLE 1

Description of Participants

Gender (N=283) Age Group (N=283) Major (N=283)

Language Natural Sciences

Category Male Female NR 20s 30s 40 & Above Non-TM Others

Edu. Edu.
F 88 193 2 190 53 40 91 63 110 19
% 31.1 68.2 0.7 67.1 18.7 14.1 32.2 22.3 38.9 6.7

Note. F: Frequency, NR: No Response, Non-TM: Non-Teaching Major (majors not directly related to subject-based teaching areas in
schools)

AR WALE o] A B¥E A W WA 2 887 (31.1%), A2 1937 (68.2%) 22 o] A o] Hl&o] 1] 3kom,
Fgwto] 27(0.7%) AR B wAbEe] A FEE 20tH7F 19078 (67.1%) -2 7Hd woked, 30th7h
537 (18.7%), 40t ©]4Fo] 40% (14.1%) & VEbth AF EX &= vl w e 2)7F 1108 (38.9%) 02 7HE =&
S Holow, ofEAd(Fdolus, Eo] )0l 91%(322%), AAAL(FSnE, £2ZE O uf)o]
63(22.3%), 71EF 199 0 & e TH6.7%; o1 A, A A, vladtel] T3E A gk Ao A9 Al
Ao A A Q) ekar A A Aol = ).

ZAET A RE 24

Ao A AbgsE MEA = A Part 1,22 A EATH Part 12 7|3 AW 37 E3(dF, A, A9), Al =

Abg A A 2 B AL SE A= 7 A A ) B o R FAE o Part 23 Al &8 of] #3F £33
A

2470 2 3 3191 th(Appendix 7). AL &) #3& S 9] Al &) 7123 ABAT A AN B4 25
F35ho] Table 25 o] Al 2] o] B 4 L1E EE5IL o] B /|02 A te] AHgaleh
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TABLE 2
Core Al Ethics Elements Used for Survey Development

Ministry of Science and Derived Al
UNESCO (2021 OECD (2019 EU (2019 S. A Bak (2023 .
( ) ( ) ( ) ICT (2020) ak ( ) Ethics Factors
Respect for human dignity, Subjectivity:
human rights, and Human-centered Human agency & Al that supports Recognizing Al as a tool Human-
fundamental freedoms as values oversight human growth to be controlled and centeredness
the highest values of Al use utilized by humans
Ensuring equal
Protection of diversity; Fairness and Diversity, non- educational Fairness: Civic attitudes
prevention of discrimination, non- discrimination, opportunities and that guard against bias Fairness
exclusion, and bias discrimination fairness preventing and discrimination
discrimination
. . Critical understanding:
Emphasis on explainability, Transparency Requirement to explain 1;3 UTO f:rrsit?:aling
transparency, and and Transparency Al decision-making and v Y Transparency
understandabilit explainabilit usage processes understand and evaluate
Y P B gep Al outcomes
Consideration of harm Robustness, Technical . Safety: Safe and
. . Safe and appropriate use .
prevention, safety, and security, and robustness and . . appropriate use of Safety
. s of Al in education .
environmental sustainability safety safety Al technologies
Gove.r{lance and Clari.ﬁ t.:e?tion of Responsibility: Ethical
accountability of Al actors o e responsibility among i -
. Accountability ~ Accountability responsibility for the  Accountability
(states, organizations, developers, operators,
L outcomes of Al use
individuals) and users

APAT] TF QA4S 71907 Table 2014 A W Al
AAA) ANE =E8HIL o5 EUIRE Al 8] A& BF& 7@ste] ouuAs gido® Al &
o142 2 AbEIGITh B o Lo A AFE-EF AL S8 912 g% A -3 3 3kl 291 A 2] 1= Table 33} 7

= A

TABLE 3
Measurement Structure and Reliability
Al Ethics Factor Definition Items Cronbach’s o
Human- Al should be designed to complement humans without infringing upon human
L Q19,20,21 787
centeredness  dignity and autonomy.
Fairness Al shf)uld ensure equal opportunities for all users by avoiding discrimination 01.2.3.16,17, 18 869
and bias.
Transparency The qperational mechanisms and decision-making processes of Al should be 022,23,24 800
explainable and understandable.
Safety Al should be reliable .m both physical and digital environments and protected 07.8.9, 13, 14, 15 1
from errors and security threats.
learly defi ibl hould exist for th ising fi
Accountability Clearly defined resp0n51'b e actors should exist for the outcomes arising from 04.5.6,10, 11, 12 661
the development, operation, and use of Al
Part19] 713 F-g& A9 g @ F9h4) G2 PASATH ALET ALS AW L AID 4 574 4 DS FTE
AT 0 AFFALLE Bkt £ Aol Al A o A}w ALETS} 328 S Faha o
A4S TSI Part 2] ALSE) B8E 57 Likert 2 E(1: A8 1384 vk, 509 aethe SHaheS
st WA A S 218 A 7 Cronbach o= A4 787, 784 869, T84 .800, A 7112 gt
mzolglon] MAA 8ole 6612 }\Lq]ﬂ o2 2 29 Rt e AP LS B t) Cronbach a7} .60 o] 4o W
HAARD Aol A 8 7 st A aLE 8Fo] (Hair et al, 2010) i Aol A P 29l &8 7
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0. FekE o) s o] Laksodnt.
£ % AHERIARI 4 $99T Ej02 GYSS FAE Lok GRS WS FHA

FHE ARE SPSSS AHEEte] WS AR, A4, dAMARAEA, Scheffe AHFH A S ALE3Ho]

FARAN S At

21

OlH[mALS] Al =7 28 HEf SLAI2HEH 23 8 /Y

AFAE 1o SH37] Y dn|wAate] Al = &8 A3 Al BH 73 57 43S 249319 th(Table 4 2%,
AA S 283 F 75.6%(n=214)E Al =7 AH& 743 o] lthar 2533 01, 24.4%((n=69)= A& 74 3 o] §13lth
%!

AL 73 77 B oF 40 1 7222, 26.2%(n=73)7 77 A o] JthaL BTt (F-5- 5 1.4%, n=4).
TABLE 4
Experience with Al Tools and Al-related Courses
Experience Using Al Tools (N=283) Experience Taking Al Course (N=283)
Category Yes No Yes No NR
n 214 69 73 206 4
% 75.6 244 26.2 72.8 1.4

Note. NR: No Response

ALETE A F G0l 2149 S 4O 5 A 0 2 oWl Al ET-H A3
|

=4
:5}9%;} SHA AFH =TS NE FE o7 Bsle] MRS JAF

SHHES sglom, T2 7S 5
ol 3419 AR S 913) 49 10/ £ -2 Table 59 A~ 5 Th
TABLE 5
Frequency of Al Tools Used by Pre-service Teachers
Gender Age Major
Language Natural
Al Tool Male Female 20s 30s 40 & Above . Non-TM
(N=69) (N=144) (N=150) (N=33) (N=32) Edu Sciences Edu. (N=75)
(N=78) (N=47)
Google Translate 31 91 87 21 15 36 27 54
ChatGPT 42 66 84 12 13 47 19 35
Chatbot 12 34 25 13 9 8 22 15
Duolingo 4 18 16 6 1 6 8 9
Papago 8 9 16 1 0 8 0 8
Teachable Machine 5 11 4 7 5 2 9 0
Wrtn 4 9 8 3 2 7 3 1
Machine Learning for Kids 1 6 0 4 3 0 5 0
Wordtune 1 5 1 2 3 4 1 1
Perplexity 3 3 5 0 1 5 0 0

N W Y B W W W W N P A B i R A S 7 .
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Table 591 A A% v} 7ol o] wALE o] 7} RIS} A AF-8-3F Al %= Google Translate(n=122)2} ChatGPT
(n=108)= YE}RETE. 0] A Chatbot(n=46), Duolingo(n=22), Papago(n=17)5-2] =4 2 WEFSETE 1 9] ol I= Teachable
Machine, Wrtn, Machine Learning for Kids, Wordtune, Perplex1ty9]r e gkt Al 7|4k st = E AV Qi e
Ao 2 el ddol up2 &8 S A R, JdY 2% Google Translate 2} ChatGPT S AF-8-$Hth= W=7}

]'Xo]— F=ow FAAET oA du] AL 5 ‘jx} H| 5 O] A o2 FA vebgth AE diE 2= 20T o v wARS
Al =7 &8 Aol 7P wWol HuEdom 30thef 40th o] dell Al Harstal Sle G FrAFHAl Google
Translate®} ChatGPTE Zo] &8sl Ao w SH W7l eyt A3 54 A3} o EAL 3 vjugA<d
AR WALEO] Al = &8 AES AAAE 01] H] JL/\}E B} o] B3kl o B E 3ol A Google Translate
o} ChatGPTE T4 S & &8 S Holal gt} o] ¢ -2 A¥E Falf o B wAES Al o7 Ao HAA 3}
AE G T MG Al =75 FE AN O}Fi RNes & T Aurk B3 A, A, Aol e Al =+ &8

L=, o=, A
[e] o I~
o]:}\l—o] _”_/\]_UI— ol-_'_ 9\}1\1—4_

Al B9 FHE 7708 Aol dvta SHE FeAbelA 43 AagE FHAer SHstES sh3lon,
SHE FHE Tableooll AAF E7F 71 Wt FPstaiint.

¥

TABLE 6
Classification of Al-related Courses

Type Course Titles

TESOL; Logic and Essay Writing; Teaching Practice; Instructional Methods and
Educational Technology; Educational Technology; Curriculum; Understanding
Language and Educational Technology; Understanding Language and Career
Exploration; Research on English Language Teaching Materials

Type 1: Embedded Al in Existing Courses

Al and Music; Al and Philosophy; Al and Computational Thinking; Understanding
Al; Big History and Artificial Intelligence; Artificial Intelligence and Future
Education; The Present and Future of Artificial Intelligence

Type 2: Al Literacy and Interdisciplinary
Courses

AIDT Pre-service Teacher Training; Introduction to AIDT; Al-Based Education;
Understanding Al-Based Educational Applications; Al-Based Mathematics

Type 3: Al- Applied Education Courses Education; Theory and Practice of Al-Assisted English Education; Duolingo-Based
Spanish Language Course; Intelligent Information—-Based English Education
(Capstone Design)

Fundamentals of Al and Content Development; Data Mining; Deep Learning
Programming; Machine Learning; Understanding Big Data; Mathematical
Programming; Algorithms; Algorithms and Game Content; Intelligent Information
Science; Computational Thinking and Data Literacy; Computer Vision

Type 4: Al/Data Science Technical Courses

Al 1?& AHAPE FHAoR FREJoY, Sl AERE AA o Slo] £ H3E, FIF A, Al

= ) Ao M= e =ey A 71 Y=o AL AIDT, 15,

WS WAy ek el wWet 2 A 34 AHE 47}X1 o= &7 ‘}‘”‘D‘r(Table 6 ).
T AT EHH o F <

WA EE Iﬂﬂrﬂ% 73 Well A AlZF B 2 8

MAA ols e} AT, o, GAL 5 Qa4 Weto o] 34 §

T =g

E
]

A T5 5H 0% of= AIY B HA] B g A4 ¢
42, Type 35 AIDT 2 Al 7] W&/n43h5 EF 5 & Ao Al 82 4 Bxor 3=
ZEH (Lol 2] Al ﬂﬁ 33, Type 4= ™A1, Hed, dlolEntold & Avdlol B 28ke] 34 ¢l 2]}

7eS e o7 thFE = AR Agosisith

_/,:7ol 73]64 =] p}oﬂ}q u] 7<4 u]-ix% o7 OJZLQ 7&}4._% ZAlgg(g_]_l,:_ 4§ o]/;)}) /\éBEﬂ’ odeg, {ig—lﬂeﬂg _/',:7ol ook/b}%
g o s AvHgpon 1 7%+t Table 72} 2t} o] B2 T 771 A o|a Aol 2oz
FHRIATE HAAA 71T A o S o= s kAT
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TABLE 7
Frequency of Al Related Course Taken by Pre-service Teachers

Gender Age Major
4 L N 1
Al related Courses Male Female  20s 30s a(t)):\r;: agitage Scienact:srz du Non-TM
N=33) (N=41 N=50 N=10 : ' N=4
(N=33) (N=a) - (Nss0) =10y (B (B T D) (N=4)
Understanding Al 4 5 6 3 0 0 9 0
Theory and Practice of Al-Assisted
1
English Education 3 0 0 3 3 0 0
Al-Based Mathematics Education 1 4 3 1 1 1 4 0
Intelligent Information—Based English ) 4 0 0 4 0 0

Education (Capstone Design)

HI = 43] o]abo & W E 7= ‘A19] o] 8l(Understanding Al)’, ‘Al 28 ¢Jo] 115 2] o] &3} 2 Al|(Theory and
Practice of Al-Assisted English Education)’, ‘913 |5 7%+ 4~ 1l S-(Al-Based Mathematics Education)’ 5 22, Al
2 €] 2] A] 23} (Type 2)9F 3.5 i2ke] AL 28 22K Type 3)7h A4 © 2 445 A5 AT

O|H| mAFS| Al 22| O1A]

Al 22/ of¢| FFE 214/

A77A 200 S5 3k71913) WA ol wAbe] ALGE] 914 S 5H9] 291 2 #4159 01, 71 A THE Table 83} 2t}
AA Bt 3.18(SD =55)% 3 o m e e, A4 0% AL 381, 8L 3.24, FHEA L2
3.01, 9P 432281, A YA 23122 UrE‘m
TABLE 8
Overall Al Ethics Awareness among Pre-service Teachers
Al Ethic Factor Mean SD RM ANOVA(GG)
Human-centeredness 3.81 .67
Fairness 3.24 .81
Transparency 3.01 .79
Safety 2.81 .64
Accountability 3.12 57
Total 3.18 55 F(3.60, 1010.51)=160.61, p<.001, n* = .364

Al &2 571 3k 2213 A4t 2fol & A Fe7] Sl W54 EAHRA & A A8kt Mauchly ] 73873 A4
A3 7474 7Hd o] #1815 o] Greenhouse-Geisser %78 = Zﬂ%ﬁ}iﬁ‘jr. A A3, 207 Hat Aol EAH R
F o] 8k 2}o] 7} Q)= A 0 2 Y EFETHF(3.60, 1010.51)=160.61, p<.001). B S Q17+ A4 o] 71 =9k o1 o] o] A
TAA, zljl%l/\g’ EndoZ el on erxAlo]l AtiE o g 7}7@ 37 e 0] 9 e A )= o] AE 9]
AL A =80 ok g B Ak A 2] 1ol tigl o] 3 7} - 53h-E AlALer ¥ wHg ol Al &8 w3} v Eo Al
Fr2] LSl A —5:31 Oizd*é of theh &5 B ks o) A& A

GIE[2AFC] 8 S E12/0) tFE Al &2/ 214 X0/

Al §2]9] 319 aclel thgh lAo] W, AR, Aol whet 2fo] & Hol=A] EA8Hlth WA el we
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AT 2] 8h9] 8918 Aol & S EE 14 & T3 A7 A<= Table 99+ 2Tk
TABLE 9
Differences in Al Ethics Awareness by Gender among Pre-service Teachers
Al Ethics Factor Gender n Mean SD t P Cohen’sd
- Male 88 3.90 0.70
Human 1.508 133 0.19
centeredness Female 193 3.77 0.66
Male 88 3.41 0.84
Fairness 2.399" 017 030
Female 193 3.17 0.79
Male 88 3.21 0.78 .
Transparency 2.828 .005 0.37
Female 192 2.92 0.80
Male 88 2.95 0.63 N
Safety 2.657 .008 035
Female 193 2.73 0.64
Male 88 3.30 0.54
Accountability 3.732 .000 046
Female 193 3.04 0.57

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

el w2 Al &2 4] 2ol & A S A AFAA 8 i

ol 5HA G5 ATH(E=1.508, p=133, d=.19). °]= el wet A1} QIZF A= 7] o] gt 14 o] vl
A, & 3ta 7] w3 A S ougith v 3 A @ oo M E HAdo] o A BT} Hyto] {2l ]k
= Ve TH=2.399, p=.017, d=.30). ©] = A o] oJAdol] v 3l Al &8 W etol A A 1A S o AetA Ko+
Aol J&S AlALeY, Aty e & o FAHAL F

2 A5 UEFTH=2.828, p=.005, d=37). o] & HAd o] Al 25 e} AFAA g o] T el tisl KBk
TAA oz QA Aol Y-S BTy, anar|s e oA T 5o SAHEA

AN FAdo] AR} Folv Al A YEFRETH=2.657, p=.008, d=.35). °] ¢} 2 A= A
71%9] Qb s iAo R e AFHE 7RI JeS ondtth Ad SRl E PAdo] KT
FrojuahAl e Het A4S BATHE=3.732, p=.001, d=.46). FAA 2919 A3 A7)+ T3 FFol S EAT

fopshE Aol the AL S 148 FAA, FBA, oA, A4 2904 Wao] ek 015
LRERG Wb, QIZEEA1 A 1) A 501 % Aol b Sl X epgivh B E Fshaly] BA] Ak, A7 FAY L AL
B2, Ue A 39) R5E e SRl F2k ol AT ERAIE He] AF AL & 59 290004

o] w12 zfo) 7k EA S Al ALY
AU WALS o2 AHE 2 Al 682 319 2<lo th3h 914 Aol = A
&3l &A1 S A 7= Table 107} 2ok 224 o] QbA] T4 A S AAISH A3 BE 3H9] 8ol A 2Atke] 544
7t o] SFEH O (p>.05) LYBAENS AAET 2 A AA, AT 290 AFHE HA
20tH(3.89)7} 7Fd 39k AL, 40th ©]4H(3.73), 30t (3.57) = 0. 2 A - o) 7t xpol 7} BA A 0 2 {93 7 o 2 LbEbyt)
aA7] FA AR, p=0342 A2 T a3 A7V e U AR A o A = Al e 7E ZFo] 7E YERA]
gFol H gk Zpol7F AAZ WEe Ak 3 Aol 2 o] A K| k= Ao R FMHn BA, ¥
AFdE Aol7b SAHOR FonetA yErETE Hte 20u1(3.38)7F 7HE =kow, 30utiet 4007}
3 A41(2.95) YEFSETH AFE A A3} 20t 7} 30t b 40TH o] Ak o Bl WALE KT FAA o] Tk Ql2)o] T
st o A7 E p=06322 T el sl d o] AR el uhE FAA 4] ZFo] 7} vl A
< gie), olof T A= A2 AdLSSE Al 28 AAHAA 2 FAHA TA dis) o WA
stal &S ousith AlA, T QoM E dH el wE Hte Aol7b FoldtAl vERRtTh

>
>

n?=0400.2 22 A F3F o 2 Aoz el dEdle] wE FrAd Q1A zbolvt EAEE
wHolEoh YA, ebd Al @2lo] -9 o] 20TH(2.90), 40TH ©] 4(2.64), 30TH(2.61) 5 & 2 LYEFF oW A2 0 2 1
frojnlstA zpol 7t = AL RE YEMG T a3 A7 % p=0400 2 &2 5o a3 475 B ARSHA

N W Y B W W W W N P A B i R A S 7 .
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A Al Fdzke] apol 7t gl A o2 YERRT o] =
olA Ao ] vl A §ALSE ] QA S F &5
2 zpo)7b = Ao E L}E‘rkkt}(,m 05). H¥+& 20tH(3.19), 40t ©]4H(2.98), 30tH(2.97)] = = YEF o™
BRI E p=0322 2 FEe] avar)vh ARlE AT v AR A A AR T b7t YERYA
ekt o] of e Adf= A YA Q1A o] Aol whe} thA xfo] & Hol 7| = ahut, A NHA 0 2 ¥ 3} AIgle] Al

Wt Aol EAEE AAR ZE AYS ol Al
u] gho}, upx)uko 2 # ) A Oo]oﬂ}\.”c o o] o

T oA TEH o8 FasHI Q1A E = 8 AaYS AT
TABLE 10
Differences in Al Ethics Awareness by Age among Pre-service Teachers
Al Ethics Factor Age n Mean SD F p n? Scheffé”
20s 190 3.89 0.63
Human- 308 53 3.57 0.77 4.949" 008 034 a=b=c
centeredness
40 and above 40 3.73 0.69
20s 190 3.38 0.77
Fairness 30s 53 2.95 0.81 9.434™* .000 063 a>b=c
40 and above 40 2.95 0.82
20s 190 3.12 0.78
Transparency 30s 53 2.77 0.72 5.874" .003 040 a>b=c
40 and above 39 2.79 0.90
20s 190 2.90 0.65
Safety 30s 53 2.61 0.65 5.861" .003 .040 a=b=c
40 and above 40 2.64 0.56
20s 190 3.19 0.57
Accountability 30s 53 2.97 0.57 4.590" 011 032 a=b=c
40 and above 40 2.98 0.54

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

S5 Ao W ALS 14 B, TR B AT 200 oJu] wAEo] ThE Q) o] mAbr)
9180 570 et ool e ad1el A3 913 Aol dlsl A st 59wk $ A 3 e
F BRI E, QAFA RN AL A 158 AL pRolA F3H pEe] A

r{o
>~ l:olt
=
[
N
B
O
o &
ﬁ
1
O
o

anarE _H_O% A5 ALFE] 319 890604 A7 o & Q1A }017}#1116“’ A|AFSHLL,

AFEHZ AL 989 5+ 229 tgl 212] X}o]& AHn il%éh‘i’—@.ﬂr Scheffé A} 4 & &3l #A 5k A=
Table 113} 22t} -2 of] oA 51 *P* ?ﬁ—% AN S AT BE EF9] 8004 ke B4 71 o] T o] (p>.05)
AYPFEAEA S AAsdeh AA, AFHAAE el E AL Hitol4.03) 7HE ke, AL
H w3} HS 3712 5D L}E}MD} Akt A Agel w2 zZpolvt Ao Z oA YER e,
a7 A A g2 =03602 A2 oA T ool SskE 2y SAEAT AR A
oAl <] @ﬂﬂlw} o] 2+ 741°Ur H] 7} o O] WAFE R T} QI7HEAIAD Q14] o] =& Ao & Vel
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TABLE 11
Differences in Al Ethics Awareness by Major among Pre-service Teachers
Al Ethics Factor Major n Mean SD F p n? Scheffé”
Language Edu. 91 4.03 0.57
cezzzzz;% Natural Sciences Edu. 63 371 0.78 5271 001 036 a>b=c
Non-TM 110 3.71 0.68
Language Edu. 91 3.54 0.82
Fairness Natural Sciences Edu. 63 3.09 0.83 6.812"*" .000 046 a>b=c
Non-TM 110 3.13 0.75
Language Edu. 91 3.37 0.87
Transparency  Natural Sciences Edu. 63 2.86 0.77 10.015™ .000 067 a>b=c
Non-TM 109 2.83 0.67
Language Edu. 91 3.08 0.68
Safety Natural Sciences Edu. 63 2.72 0.63 8.973"* .000 060 a>b=c
Non-TM 110 2.64 0.58
Language Edu. 91 3.39 0.59
Accountability ~ Natural Sciences Edu. 63 2.98 0.54 11.686™" .000 077 a>b=c
Non-TM 110 2.98 0.51

Note. ¥** p<.001
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Appendix

Survey Questionnaire

Part I. Demographic Information

Please write the year you entered Graduate school/Undergraduate school and your current semester.
1. What is your major?

2. What is your gender? (DMale (2) Female

3. Which age group do you belong to? (1)25 or under (2)26-30 (3)31-35 (4)36-40 (5)41 or above
4. Have you ever used Al tools or Al learning platforms? (1)Yes (Go to 4-1) (2) No (Go to 5)

4-1. Please specify which Al tools/platforms you have used.

5. Have you ever taken any Al-related courses? (1)Yes (Go to 5-1) (2) No

5-1. Please write the title(s) of the Al-related course(s) you have taken.

Part II. AI Ethics
(1 = Strongly disagree - 2 = Disagree - 3 = Neutral - 4 = Agree - 5 = Strongly agree)

. Al systems are fair to all users.

. Al systems do not discriminate against specific groups.

. In Al decision-making processes, individuals’ backgrounds or characteristics do not result in disadvantages.

. The use of Al technology is carried out in a socially responsible manner.

. The use of data and Al systems complies with ethical standards.

. The institutions or individuals responsible for negative outcomes resulting from Al use are clearly identified.

. Al systems handle personal data securely.

. Individuals’ privacy is respected in the data collection and usage processes of Al systems.

9. The use of Al technology causes safety concerns.

10. Al technology has a positive impact on society.

11. The development of Al technology negatively affects the environment.

12. Al technology is beneficial for future generations.

13. Al-based educational platforms securely protect students’ personal information.

14. Students’ consent is appropriately obtained in the process of collecting and using learning data.

15. The types of data collected on learning platforms are appropriate for educational purposes.

16. Al-based learning assessment is fair to all students.

17. Al-based recommendation systems provide equal learning opportunities to all students.

18. Educational Al systems are implemented without bias toward particular groups of students.

19. Al-based educational platforms personalize content according to individual learning styles and needs.

20. Al-supported education improves learning efficiency.

21. Personalized learning pathways based on learner data increase students’ learning motivation.

22. The way Al-based educational tools operate and make decisions (i.e., how the tools process information and produce final outcomes
or recommendations) is sufficiently explained to students.

23. Students and teachers have opportunities to provide input on the settings and decisions of Al educational platforms.

24. There is a process to regularly evaluate and share the impact of Al educational tools.

0NN B W=
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