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1. A &

1) gyof g ¥ E2d

ChatGPT9| eds 7|05 243k AJE 1545 (Generative A2 =2} 21
Toll WK, AT, WY 5 AS| o] Te] SIS, Q17be] AL olo]- Yeld @
S 71eH Aut A4 gae) BEAT A
A"lO] BEEmX(black—box model), 225
(malfunction), HH|o|2} Ato]lH ¥4 5 7| 2-8(misuse) @& QITH A4 9|9
3t G473 %ﬂ’ﬂ?&ﬂ(ﬂoﬂdi, 2023; Bender, Gebru, McMillan—Major, &
Mitchell, 2021). Al AE/F=S MAE AT/} 424 skt AsE ASst 49 ol
Q] QLA BA el SITAG 2UTO A olf ABle] AEH JEE xef
4> QJohal A a1gkcH(Bengio et al., 2024).

olejt v ZolA] 2t AR} FAZ| T AL QHH(AL Safety) T AT & 9)
L Al(Trustworthy AD'S A A Exx AAYs, 93 7|8k A(risk—based
approach)2 TAHCE 3 A4 dl3= A3etal Uty FHAHEU)S 2024 54
AA F2E AFAS FARES AT Acty S AASH, 98 £3o) uef Al A28
25 90 Ale 24 SR BHOL 2 SR A /15 B9 FES
(European Commission, 2024). u]=& 2023 10¥ TAI Executive Orderi S &
stof AT 7RO QHAA - 34 - A SRS AW AdollA oFSlskl o (White
House, 2023), = 22 8l 11 Al o A3 9J(Al Safety Summit)E 7]Z|5}
o 7l ¢k FHRE 93 =4 FYe FESATE e ESF 20249 5 Ae Al
F /2] 9(Al Seoul Summit)E F8l AT QHAAA(AT Safety Institute) HHL
229 AL ZoE A5t Software Policy & Research Institute [SPRil,
2024).

31H, UNESCO(2019)+= 'Artificial Intelligence in Education: Challenges and
Opportunities for Sustainable Development) R IA|E F3af Al 7|&9 w4 &

o] 7bAE A EIH ohlet Tejoluix] ), AMeE W, WA AF A% 5
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ot 53] Al 280 159 R4 354e AET =+ U=

w214 fee daski 574 A

= AZshH, WA = fAE A (Responsible Digital Governance) —-=2]
TS A5, FHAYS(EC)= HUAE s A7y Al=(2021-2027) 2] dgke
2 2022 & 9 SholAfo] AT W dloE] ARl 3t Al R XS WaEstd
A, AT S e AIE Slole] 8] ALBER: BE Al A2HS o7 2] 9 7F

=(Human agency and oversight), F"4A(Transparency), TFA - BIxPEA] - S 4A
(Diversity, non—discrimination, and fairness), A}8] % ZHE-X|(Societal and
environmental wellbeing), 7I¢] AR B3 9 go|g AHHPA(Privacy and data
governance), 7|&% A3lA - QFAA(Technical robustness and safety), %7 Acco—
untability) S Z=ZA|Z A Aokttt OECD(2023) T3F “Al nteracy"% o)l A
Qlo] B3] ofsko R Relatul, AL 7|42 ol ozt Seld A olaks w8
o BHelob gkl ALIACN, TeachAl BAE A AA| 1§ Alzelo] Al E9)
AN AR AN ke 2T7L BASET UL

2023).

Y e BHAAE ALS] B HEl WA Zsa A %%1 R

o
il
, H

71k 42 AQte] BEsirkal AL Stk =Sy e (2024)2 AT 7)E gt
=3 5o oigh Ak 14 g o) BsE AFE Bl S FHollA Al Zg
e A= 7821 Qlalo] ERIE O oF 62%2] WA AT 7|8F HEE ws A

AT AtomE Ayfetal

& AARES S 9k,
olx¥ A MAROCR A1Q] 7|&F EE&AAE ol AE|F AT SEF AT

& Fusly] g Zuds F4 Lol B QLo 712 melo] gREe el

42 Zokel AAA Hd A 8 fa, daElE )0l AFote], shal @
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o nAlH S et fEjase] SHE HUE A5 53 AR o]tHGao, R,
2025). 53] AI9} w59| F9 vl w3t shEA =9% FT 100 |dZF H4H
AstE] a1 A EGA T 253 B8y A]AE|(Intelligent Tutoring System, ITS),
sk& BA - 7|1t Sk5(personalized learning), ¢l|& HX&(prediction modeling),
As g = (automated feedback) & 7l Aol A9-A 23], AEH A= 1
sl Fch= B3 WAl QJti(Garzon, Patino & Marulanda, 2025). E3SH Al -85
WS 5] wHA nE AY po wWEY, AA| ] zHdYaet dAAE
2 23t 2 FA)H meoz Izt S HOItUNESCO, 2023; OECD, 2022).
St TejollA AT 71| k54 7L, HlolE e, S5 Al Foll ZEETHA
o] AL Tt 71ed A7 okt skEsAkY] dEjeb wsl] I3l AdE=
dAcz AEIL Qlvh wEbd s o] HAE Hsto] THEStE= d AR oflA
AT 2-82] w27, A FAIE At Thed 1Y 50| asith, oA Hef ws
wofoll A AT9] E-go] a2 Ayt wE|AQl AlRdS SHS] flsiAle wed]
714 aEAdHET= X F414<Q0 Althuman centered Al), AIE|E 4= Ql= AI9]
ZH| Y 27F F=Eo] A1) FHAA YHE oistal HAdE ol M Sle dAE

AMEAE 5317 95 A=A 719 uiglo] Wasit

B oAt 235 0% Polold Al mo] st @ @e AAzes
BAS, ol USRP] U AL 22 7 ANUL R AEE A BHo
gtk FAHCR FA, ws ZoplA AE AVF sk HEe 7led, |94,
A Suold ARSI 1 54 TAReE FRAC, B, oA 0B ot
= s Yt Al Y] AT (Al Risk Management Framework, Al
RM)S| S4] T 248 £2UC. A4, Al RMPE 7Mo% AT S2lm87e] &
B AUEe 2 ANEe] S Bgeld Mol g UAY ANEaE THE
T e AAA S AjkR) ol 54 g s 2 dite @l 71s4]
ol shol A9l Al T8 A THel @eld mekah 74 S oA

i
of WSk 4 9 A~ FHL BER itk

@)
FUA
3
=
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B Ao B AvdaaT Al ERE|et Al JE|ago] S HepHoz 2
A FHet {EA A=F A3t sAll Olﬂe*oixl% AAE Sfnigt
24 HZ(aggregation)o] oyl 9 FHC1EA, 24, A=
A]) ;‘—1% (B, ok, A|9/=7F AR), 2ar ofsikAIRKE) § WAL, PR

S 7o = F2IHE AA ol o5 Fdll AlZF nsof A8
ﬂilﬁ 047-3 7HA BIE AlEShAIRE IF S, E8A, ST 22 s &
AA 7HxeF fr1Hem F
S 71 4 ¢l
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- TN 9zt AMRIE 9F, HOlE B, AlAY OXE S
=

oz 2 - Q2% 93 malo|HiAl AsH, BHY 2R, AT HiF S
- RIEE I3 W MOl AT BYH, AL B, 7H 0l S
- 513 U 4% DA U A B8 =7, 14 - Sty WY, SIERkAl 45NS
Ng 4% |- stw A shm TRl A R, TAF B2 Y, Holel 22l A
- Rloy=7t MM mSE Y Bt AtEol Al WY, $F B Y jojcelel
- S Al BE SIGAL Al 2IERIAl D CHY
OIRAR | - AF A 2B 2B, Al Ra2S Het
— PRIRpEMZEAE otm RRIKL MR AL HM okt

olefdt WIS Mo B ATeld FHACE Bud AL AT HEL ok
I gy AA, Al2elds AL A9 g AHelet 7% £, Al RMFO| =, 117
Al EFA], Al S8, Al SuL9 IAE A AT1E Eg) TFHoz A5}
Atk B, Aol AoAel =02 vio R W Hopq AlZF 2eshs Fa
A = 7led, =24, A BHA AEstsial, ol syl gt Al
RMFE AAIBIAE. AlA, A4l olsdt ZAYIE 7o g, $34 Al &

glaks Y YA (FE-WE—al- ohg WH-F7-A =8 HHE AAISHIH.
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2 A= R 2 242 S8 99 A0 "skalAtl skl vle s @ EETs
(National Institute of Standards and Technology, NIST)S] AI RMF(2023),
OECD®] Al ¥Z|(Al Principles, 2021), UNESCO9| Al &&of th3dt Hil(Reco—
mmendation on the Ethics of Al, 2021), EUQ| QUFASH(AI Act, 2024) 5 =A
T Frol=akel, 1E]ar 202095E] 2025 Atolo] WHEE Al 97, Al 9 93
B Bel, Rt Al 2 S o) o kRE ZoHoR B

B B SRR G Dol AN A B, A8 S ol
& BaEe Agsel, 7 BUS AAEoR BEs ¥
ol AL 9719 43 Bl ke mEskgon, A
29 Yol 1% of olUARSE AT 91F U4 S W elY B s 2t
Tdeozi A e HAE AL FAo ZIoskalat siGith &, 1w A

2o

AIE ERHoR 2§l HOHHL Ne-me-gelo] 47t ZedYart oS
AOP§

1o
fa []9_, s
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HU
i
40
o
o
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ri“é
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54 AL 5]
o

A2 7|ddr},

=
=
= AgeE A4 AMAE 49T - 2
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o

2. AL 918 £39 AAs%et JaBeS AT =AY

AIZE $2]9] Ao cheRgh ol AFSIARL, BAlo] 7hAE, AR ol w7
GYE ZeShe Ao UeiA gk Al 9 8ASe] e AAH ofsirt i

b

2 9l
23517, ofdF W 9512 ©]st AT RMF7F QUhA AT9] obAn A4S sws Zv)
fl= Zolth. mebA AT 9 1=l digt AAA X431} diu7E Alget AdghelA]

boole] 71Eut Bale] utet chakst AL 913 291 BRAAZL B4k o) ol
ARt e W& Bask ek oSl Fa AT Ars|we &
=ol2 FAoE Al 9@ oot §3, Leji Al RMFO] EAS wliL - BA5)

T

WS Hof 28-S Rk NS BEA} Tt

oo

Rl
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1) Al i8] Hel

ANIST)2 TAI Y] ZHUYA(NIST AI RMF 1.0)1014 9

Ao| uhlsr s-=2u} 1 AFAo| Z#sF Axfo] R El AL

A Bl 43k oJ5}al QITHNIST, 2023; Tabassi, 2023). o] Hol=
o 4 Sl At ©es] FAAQL Ate] oy 2= V]3RE

He EZEshH, duelE AT ALH9] AA|(design), 7N
(development), HJ3E(deployment), AFE(use) L H7Hevaluation) 5 AJofF7](ife
cycle)®] 2} ©Ao|A &2 dsfjof & A= A|AGIHE NIST= 53] Al Al
2AHO) A (reliability), QFAA(safety), AW (governance), ¢Ad(accountability)
s 712 AT &9 ZEAXS] FaAde dxsh, Y] AE- 24 Aol 1t
Aol zAA - Aoz FaYE|ojof Fhhal BTK(NIST, 2023; HEl, 2023).

MITS] Al Risk Repository(Slattery et al., 2025)+= 1,600%] 7§&] & AHIE d
olgjwjo|2Bl3le], AL $17S AL Alxglo] o[ 4 Qliz Tt mE A Au
o] 23 oxm Hr} MITY HLe &9 EF(taxonomy)@t AAIZ Q1A (structured
awareness)ol| 2 Fu, AF oS Auje] L& AJAL “FEH ol
(common understanding gap) 22 gttt & MIT+ Y8 7|4 g9 &4
2p7| 5ok 2|4 A ASHknowledge structuring) @] A= welst, Y WO #FE
slo} 34 7Ks dolol 7L Fol 0SS Pesiua HekSlatery ot al,
2025).

UNESCO(2021)2] TAT Sao thdt Hil(Recommendation on the Ethics of

Artificial Intelligence);= Al 93-S "Al A]AE]o] ¢l¥U(human rights), 7]&2] #}

nls SHEET)E
3 (Risks)S "oj® A

—|—‘

AT AJ2Eo] 2

=
43 5 Yok

il

S(fundamental freedoms), 224 7}X|(ethical values)o] v|x]= FAZ Gk} 9
Y og FAFTHUNESCO, 2021), o714 Al B 3L &3l 7144 277} of
Uel A13]12 FH(social norms)d 9170] & 712 (humanistic values)S <=3k
A= HHA YH(normative threat) O 2 TFHEE|H, QJEFOIA 71x]of 7]wlst <l
=

A

=A% SA|(human-centered ethical governance)®] HQAJo] FxHT}
o]x¥ NIST, MIT, UNESCO2| Al ¢3 #Hoje zd3} BHola Zjo]S Hlrh

NIST(2023)= 93 "AbA9] ¥ 7FsA(likelihood)t Axto] A7 (severity) 2]



Aoz olsfat, AYolFr] Hutel]l AX A el ] ZRAAES AR

Aue] FY o= werst

3
& £th. UNESCO02D)+= 18 "AlZF Ad &4 7Hxo] wAle 7424 %
OR qPAste], 71EA AEe dW- Y FEn 9EdE STA - A 2AR 2
Aot agol= Al 71 BE AZF i)l 22 ARS] kel B ga A g
AIE 2T 5 o, ofof tidh AR Heloh MY Sl AudArt Basirhs
Hollre &8 A4S Sokl vk =t wfidlAe ws A TE=

Aol Aol Al TS

4o
o
Ho
o
N
jaial
fo
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o2 rf
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4
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m
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o
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of
o
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=
12
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1=
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N
%

olefat W Aol FF Al RMF AAlo] Fa3 AAde AZHTh Z, NIST)
71%-pe] 4 A MITe] A4] - dlole] 7 A, UNESCO| QlEFol. ge] %
AT AT ReHoR EUNORK, Al RS Bed] “EBARNeF & 714 T
| oljet Akld 7hxjeh Al=lE Pejslop o Babd AAgoR thl BEA ¢
Baghe AAFET ol AL - AM HopoAE Al9] Mol Q= HA,
.

welasg AT $9 AWdL F50] atEnE Habe dEE.

o)

o>,
:
f
0.
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>
o
[¢]

o

ued)
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o
H
e

(0]

ml
op

Al 9199 f53 & o2 She et AR Kk w9 ohFshAlet, o
7]X4]+= OECD, UNESCO, EU, Bengio 1%, NIST, MIT, AEHE tfslw 5 tofj3
Aol @A7| 79} Aqrle] 2 welg FAUOR A 917 H93 AL RMPS] S4S
Belstan gk

|

(1) OECD
OECDE: QIFAS AH2]- 4A]- 2] dutel] ook mjx)s Bghe] Axgloz g

[}
st olo] w2 fFIEet &Elq FAIE T8 FH AR AAghrt 2019 Al ¥
& A o]F, 2024 RO = AEE 4= Q= Al(trustworthy ADC] 14
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S 9o A7t =4 7FX|(human-—centered values), &573d/d(fairness), FHAd(tra—
_]

nsparency), MUA(accountability), HHA](safety), HQH(security) 5 3HA ¥ZA
O BASIHLHORCD, 20240). olef3t UHE Al 7]49) Apika} Bgo] 917
2ol ABA e} 28 FE IS Ao REg AAsllol e Pl
"Advancing Accountability in AI: Governing and Managing Risks Throughout
the Life Cycle for Trustworthy Al XHIA= Al 2L "Al A|A"Q] A AJofj7|
oA AT = gl BEIAIAT R4 JeFe] BIAR Aostar, A7 -v] -
=G GAERE feS A delshe AAR L= AAIRITHOECD, 2023). ©]
BEAE s 7<sA BA4 2o 3HAsHA] kol el 9= A A(responsible
governance)®| A2 At Tt JAMAA, ZFAHaudit) A|A, FF F7F
(impact assessment) 5= Z3f 9|4 (preventive) - X|<4(continuous)Ql Y&

2 st

3 OECDE] ALY thgt Hil(Recommendation on Artificial Intelligence)+= AI9]
A 9 aQlez HH(bias), =FHd(opacity), TlolE F2 st JAbEA A
32 Qst M) 3y, AR Y =F(misinformation) H 2-8(misuse) 5= A|A|gH}t
(OECD, 2021), ZF|t 7B =9lofA= o= &84 (prediction uncertainty), A
7Fs/d(controllability), 319 AR d-& 9o (capacity to counter misinformation)
5 = A WA 4T o] FAEWA, T ANILE /14T A dol
ALS) - A=A o2 AFslal QITHOECD, 2024a).

QokshE, ORCDS] HELe @ SRS 7142 Alsho] @shA ek ALalA 74 9]
L3} A Mo B EL Be Ao ofskeki, @ Tl B9l A 7]
%] ohl AT Aojzy] AAR Aol TAM Bl FAek 7k AAES W S,
@ &7 Y2E Ado] oy} HA- A Zdfar FAERkichs S 7RIt
ol I ZopollA Al g Al HlolE - datEls A, o IAA FE X

oFst 5 5 SIHE AT TR XU BelsloR Bk A AR

N

(2) UNESCO
UNESCO2] AT $-2]o] tfst A1(2021)"= Al ¥HAT} 80| o1, B3} A& 7R

1) o] ke AlH(Preamble) ¥} 2 1171 ZHChapters) 02 M=o 9lom, 7F AR Qg As2] 7i, 28, A

TS Fofel Mol QU CIXIY FHIHA TES KBt Al 9IE Rl AMsie Al g2lms ot \ 37



= 1, T %
& HA 7]Eolrt, o] IR Al (9] & HAS RIF A9 o] FxIx}
dd H

(UNESCO, 2021),
HAREE Al fldls WA ERER AASHAE AN, 2 ZolA] vigzoz <
zetoluiAl Bl JHQl e Hell, #ega} Ahd, 2%¥7ks

™
LI o
4T Fgd B Rl RAjet A9 Bu), obadI Mty 91, AlEly BuE

=
A ZHAYZE AXSHH, WA= AMds 75, A 9F B7E YT
FEA 3, Al &Y Fo, gA43 dY 24 5= A UEeR Ak
(UNESCO, 2021). °l= Z=r9] Al a5 A3, 53] Al w52 Hik- Ug- Al

AAe 24l 71 W e AT

E
T
_9_!!

(¥ 2) UNESCO H11Qto| XM= AlsH HESE

R 72 e
AN AdUA 75 (A B 28] J1FS WA, O HolE H5S st 3 7T A
2a% g8 Zt A AAE £ol T 221K 93 RAS A M- TISHE MRt 0f
MM o EHN B2 | MIULSE YmalEm 12 2A AIS Soh MY ARt Al X st
A g2lmgel st WA S BRI HUR S BE OlsERlel 82 of U
2HA o 57 slp 7t M8 2R IS o7, 93 SUEY M 75

EX: UNESCO(2021)2 HIESZ XX} &M

d2 Ipgofl arefsfoR o #alel &2] U2 (ethical principles)¥ A3 A ZeJYAE ARSRL Uk,
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UNBSCO®] ke 7147, eid, AEA Aol B3 ope TUHos o
#e Bl 99 1 sl Se) A= 9 A =

ole|9E ATl TIA-AR B3k AvdA ®Hdl(value—policy integrated governance)
HE FF 2= Al ws AR 58] Al a8 s =3t 9

-8 A “741011 FA 715 e Aldttke dold S8%t i 2=tk

(3) SHdH(European Union, EU)9| Q&FX%5 H(Artificial Intelligence Act)

FHATS 20249 FHAY AdTAs W= HFT AHYst, $d 7IRE A"
(risk-based approach)ol] A% XZZA Al A AAES vlHSGtHEuropean
Parliament, 2024; European Commission, 2024). ©] H-& QIFX|5 A|AH|o] Q17
of 77, A, Z1REo] vAE BN GF Pwol mek Al A2 o] A 94
Sgom HEstn, 7 U Aoldt onel FAS Rk

(# 3) RE/e 2USX

or
0%
lo
4o
0o
1
M
i
4
=

Al 2 & oo 2 AR oI = A
~ B SI30| Ho 047 LI o l_rs Al A|AHE _ _
B4 YiE(minimal risk) | 120 H* o Bt o = =8 ws 20w, ie2e AR B4 o8
(of: A ZE| 5)
_ _ EHAl Ol 7 nl_l(_?_é‘_} alg A xH% CH3FA
HMIStEl 2I&(limited risk) ;c’:(; =7t =7 A tetes ARRXIOIA AQIS 2tal= EXHA ZX|
S

Hir

2 2f3i(high risk) 24245t 01, 7|2 TUIEFY, QI7t A of

S8 4 o= oF | 7l=E nIFEFos Az

A
(unacceptable risk) | = Al(0l: Atz|X™ I*-.—g} 5)

o
i';j
1>

o

" He Ak 2

£ X European Parliament(2024), European Commission(2024)& HIEt =2 XXt ZbA

FHAY 3R WS E3F dojid ojn|x] A7 5 HE 2FA|-5(General—
Purpose AI, GPAD)O| thsl| H:=9] 1A 235 Fil, GPAI AlgAplA ¢ #4-
el A", 9 dolEe darEls S48 AR AL Hal QIF == Hat mid,
ot A5 PdlolE 59 oFE HiadttH(European Commission, 2024), O]+
W25 g5 7Y 5 U dHollA GPAZE 2 o e FAA - A|LEHA
Q8 (cumulative and systemic risks)2 AFAo| #e]s)r] Yot A2 Hrl=EC

A dFAs Mo 542 O f¥ Swel wWeE As fAl(risktiered
regulation), @ ZW&A}F- AlEAH- AREAL & T AB9Ake] A WEel O TR

TS Hofe] Q! U= CIXIE FHUA TES I3t A 28 Sl MMl Al Ralng et \ 41



243 735t @ gA13 R59] %, B GPAIE E3sH A|AEZA 9]y &3 7y &
o itk W& HofollA s Wk QA AL, e @A), diite dlele] Xel
1Y weE Alol et JAT T 71FS sk, AP Al 7|9 sy =7

A
2R SIS Tejdh st e AU Y AAG] S8 A AR,

o

(4) Bengio AFHE TAI ¢Hdof et A FHet HilA,

BengioS FAIC2 3t A AFHL 2024 AT SPHo| #ot A 1t Rl
(International Report on the Safety of Advanced Al)E £33l GPAIS] <3t
Aol 7HAE& A S Aoz E45FItHBengio et al,, 2024), ©] il

= Al Y3 oA AR Y (malicious use risks), 22AFs ¢ (risks from mal-—

1

functions), ]i‘%];ﬁ, 2 (systemic risks), W2} Y (cross—cutting risk factors)o]
Loy wEe R ofeld Ag SEdle a9l ZHE AT 943 Al
A B3, oR8%(iuabuse) EoFel 095 3| TS, OHF L Wole] B
% 7l 0R, dE Brh5A Som g Tae gEt Axdd e wEAR
A, 7le A% g, odA 48] F7E T35 = A= FA Al Vs 5
Aol A 5] HeE 2K TRl R L ABE 0 A% 2
24 92, Y o8t FAF 55 5 Vs AR AR adle]l SREY S S5

st foloz A
Bengio A7EZ o3t S &Sbshr] sl AddE] 9 AIAE P Ay o
o, AT S e wd o wUEY 9 AR, YA R, AHN BE =
2

oAl 7HA] S4l AERE AokeItk(Bengio et al., 2024). ©] HIilA= Al HHS ©

3t 714 Heko] BEA7} olUet ZEY AwdAel o8] 1, AAF gjSo] Adkd
A AFA dY AR A, 18- 33 A0 5 TR F900A A e

Al 7ML A 9fRt debd ZAE Als3dth

(5) b=+ NIST Al Y= =Y UL (Al Risk Management Framework)

u]=k NISTO] MAl 9J&ate] =g 1.0, AZE 4= 9J= Al(Trustworthy Al)
P, QHAA, Eoby, AT £, AW 7hed, IR e feidt #
Wel SO BAE 2E Aadon el olfa ALuRT WA 1)
yazste g AAA a7t dQsictar 72 HNIST, 2023; 2024), NIST+=

o?.*,l il

lll
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Al 918E AR 2214 wlelizbx] ket 53k F o R olsffshal, 7|ed S
ofle} 229 th-g AF7A| BrsloF Jhrkal

NIST= Al AJ&HIS] 99E AP 3J7b- dsfsly] 9iRF ZEAIAE Ay
g (Map), 57 (Measure), ¥e|(Manage)2] Y| 842 AARITE AWd
S A W Y w3 24 A Qo) gels) uiEe oE AluE| et o
F HAE AxFog mokst= I, S A A=E HF - AL AEE Ft
o= &y, T Bl SAe AT &8 23] AY 9 RUEYES EFRIT o
23k Yl @Al= AL BollF7] AAlel A8E = Qlis B ZE|Qdo|HA, AtY- &=
Z 2 (Profile) 2 AlE3p7} 7Fedtes AA 1w o] Sl

WS Fofof| A NISTE] #il& 53] 119l3] wehe] Ay A5 A, 412 S4<
WEE ALY 7 aFE WAiSele A, ZEal sha- WS O] AU Ae
stel @4 o 3t SHA Fatt AARE Alegich

(6) MIT AI Y98 AAA(AI Risk Repository)

MIT®] AI Risk Repository+= 567} AI RMFE H|xl - 243}31 1,0007] ©|AFe] ¢
=S R BRot tif Hgl gli AGto|tK(Slattery et al., 2025). ©] ZZAE
= Al 918= —ZrZﬂ(Agent), Ol%(Intent), AlF(Stage)oleh= Al S 7I€o= 4
gt A SFollAe AT} AT A|&F 5 of= Fol A1 JYRRIA|, o= Foflx=
oA T vloAom WARE YFUA], Al FollA= vl H(pre-deployment)
I} Hi3Z S(post-deployment) F o= TAA 970l WAS=AE T2t

MIT A7+ E oeds AP R FofAd, i8R 2 9 2ok Zts A,
ofolA YAt W @&, MXHAFE AoARE, AREAA W A Half, Al AlX
dlo] oA} A 5 T F3t 237 Bk FH o= M THSlattery et al.,
2025), o] Bi= 7Ied LFE ol QX A, A Fx, Aed aclo] Aitsto
FA &= AF2]7]&% (sociotechnical) Y 25 FA|=Z T},

MITO] HE @ Al 99 thad] AlAg dAfe R Tefstal, @ Aolgh 9 =
A= F A4S S0l7] Hsl 21 HAYSS A4S dedE A4 SKHmapping) st
H, @ HeolgHols 25 Fol Al 91Fe A F714 #HE AHtthes HollA,
NISTO] A= $4l Zed$=el UNESCOS] 714 4l 712 ddsks Axld o2
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2 (pragmatic bridge model) 2 H7FETH WS FoloA= Al 2] EHHA] 2%
oA SPITE TAVE 918 STt mEs TRACR ofeleg Bl wTE o
o] 7hssict

(7) £2¥HE distu ol Al 9 &7
2" e st ?i:r“ﬂl_ T8 2= Al 7|99 v|=-EU- = & 2= ZFe
A EAE sk, F 30091 7HY f1d @ Wl 7HA dliERE =A% AR
2024(Al Risk Categorization Decoded)E AH|A|SFATHZeng et al., 2024). ©] A|A
= Al&H 9 2= 9 (System & Operational Risks), ZEl= ¢FH ¥ (Content
Safety Risks), A& & (Societal Risks), WA 2 Hzy] B YH(Legal &
Rights-Related Risks)© & tJEE5tal, ZF HES thA] oJf st 98 S3o= A
B
A& Sof AxE U AF ol wel Mo, A5 Ay o5 A oA
A SN S| Eaheln], el obd Yigol B Fnkro) 2% W W 49
2ol of% fa) 2el= So| EEr ASA AR AAY 2% HA, AAH
o) T giglols 7R W), Zefoluixl Wal,

A 8 e, 2 28 5ol 2l o] £ Xé? %Xﬂ@r 719 A s

53 2 R
2 #d Y5, WA o a5 5 yAE AU as3 Ay dEE 5 e, W
-2 we Y MEs obs HlolE Ko, A WA w5 gy oz ggo)

3) Al e R A S41 ux 20F o2 ALY

AE7HA AR ofe] )t o] Al 91F Aolel B AAS FushH, AT 9
sk 7148 oR) 7)1 Bebgade] RetEA 9 AlSlE- el WE A}
Tl thEA] e oF 4= 9Jt}l NIST(2023), OECD(2023, 2024a), UNESCO

)

e
filo rlo
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(2021), GHATS] Q¥R WH(2024), MITS] Al Risk Repository(Slattery et al.,

:
2025), BT E AIR 2024(Zeng et al., 2024), Bengio 2](2024)9] =2]= Aa|shd
eT e BE EAS w2 4 oot

A, 1P BEAT AZEY Ao ofshErh. NISTE ARAS] WA sHsAu
ws) el xR 9PS Aolsta, AApE-E-ge] A AojEolN oS
Belslol e Axdct BA, A7k 24 AR BAG] GFS W B pxeis
Zolch, OECDSH 47T AFAs ML 7143 Azgw ohel 71, 244, o

A, mzze) = Q812 siEel SHoR Boh A, Sod.FEd )
A Bl TR0l A8k H2Erh UNESCOE AT 988 A 214 4
o HAE ofgew Al Z14H ol B AISIY Bolgh BYEes ofod
T AU At A, Al 9IS ASEA] - WAk (inter-sectional) S§/3& Al
o MIT9F 2R ES] 57 A= 7e 2%, A FA, At F9)7F Ao2reshe
727 YBE S, Bengio ATHE ofeld AE, o2E Al2HH ¥
golei: ¥ WEE Ba 22 Avds Aol g B A,

G, 2 sa|elae) Joloh 4B wel PAS Tefsi ohewt ol Aelw 4
Qth, NISTE: 7k - Aeka] 93] #H7ke} “Govern-Map-Measure-Manage 2h= U] ¢t
A el ZRAAE T 71ed AT Avds Z2AAE JfEdTh OECD=
ELA. . IAA . EWA . Aol & A AL A
17 24 g2 S F A el 9 oS B8 A
T} BU AL Act 913 %o] 02 215 7412 Amstste], 198 G, 9=,
—/_9_ =) ]/\{ U7d-5]— SL N4 ==X _QL:rLz‘s]—l:}

_ﬁ
toh
2
AN
N
.

2.1_5
:?L

_>|i',

Hax o] AN FHOR SIF 9

A

1= e = {(:21 fs

0|29t AZH HRAAR PRI}, %—_JE"-E%-X&ZH *;jzuxm N F2E A2
o2 osfetE® AUk Bengio S GPAIY] Bhito] Zejgh A2 A} 4
& zete], 229 A0 g P P ST

ol2j3t =02 W& ool 43 ) Tesol B AAREL ohg Al AR HeE
Ak A, AF A9 mEH Mgolch Al YPL vHedt 71 Asjr} ofe}
LA ShL FEAE Awsks feF-Al8lE =HOR ofsiEolof s, Al
S2 E AR dol Aol digh ARt 2] ol oA v T

E o} Btk BA, thEA 1Te] LR S G|tk NISTS A 7]

4

>

1

ol

o I
oo
El

A

-7

1
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Skl Aol A E AT ©] - S

o Ut AE =0 AT HH Al
. NABE Ao T84 ALS] 39 AR 'R &9 5
L R B E g @ Aolt}, UNESCOQ eIzt

FRAT ABAS W WA vt HEg Ak, ST EAP—E AT
=] _1'_'(_): 7
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o ol
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el
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3
A9l (responsible digital citizen)

2dEHoE, Hofet Al 919 73 H AEdE ZYdelae @O AT §i'de] 71+A
ARR)A - e aglo] ¢’ EY o, @ olF dsksly] fldliM= A F714
(whole-life—cycle) Y@L} 712] F4l Fe|uso] P ojof star, B us I
A= Al Al2H] B8 o] H(pre—use) FE ©] ) 7 &
A= o5 ol Fdshke =22 HTo] Tasithe He Holeth ozt B
2 Al SBUR RN A AL 7 el RS TE] A B9 =

H
AP WA 4= glon, o= A4golAl ARFsh= Sk 7|9k Al SPjus T =

a
N
mm

o
=
@]
@
c
wn
o
NI
X
do
o)
r o]
1>
H,
o il
=

| 2) Y F(Al-Ready Ethical Governance Model for Schools)' 9] o2& Erj7} Hr},

3. L& Bof ALY 91F 9% AWRIYS 9 =AAY=
2 w8 Bololx] A1) Bgo] F43] Skl wet, Alo] geld YL As
sialy] SIgF maH- A djgo] Fat AR BASI ol T
SR A ATEE w8 AolA Ale] Aleldat B4 z,} 3171 %—9—_} ooy
3 e AASK ek olstolAls AAelA =olst Al 917

il olE

et uj Al %-@ ans

=
L ol ST - S0l 22 ol welstaa g
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1) £ ZH7|7et AR A9l AE Rt e 2

Al =A|71Re) Aoy HuAE AwEH, {4y A3 (UNESCO, 2021)7F 2
FoF TAIQF s AA ooxlE 95t X|Z(AI and education: Guidance for
policymakers) A= A7} dlole] 9 mels meetd Ad, =g o9 A,
obEel AMBEH WaA, A W WA ok v Au ol Al A4 A9

1% W 2 w7, AE A SudN YR Cquin) S JEE 5 AT A
sttt SH AT A3 (Furopean Commission, 2022)2] 'WLA15 93t w4 s
SOl A S(AD) 2L dloJe] AREof thdt &-2]& A (Ethical guidelines on the
use of artificial intelligence(Al) and data in teaching and learning for Educators)]
o W B4 W WA AIS dolele] feld ASS SIS U 7 Fe 1
2] Aglo 2 97t FA|A(human agency), 544 (fairness), 273 (humanity), A
St Ael(legitimate choice)S 74=3gtc) n|= WS-5(U.S. Department of Education,
2023 TE7|TNA WAL 5P W 7)e FALI0] AFgalE AlEle] Hlole] el
H B3 9 HoKdata privacy and security)?] QA4S HAISHHA, Al = A] 7j
VA B eI BA RS 2T AS Ausi olejd 34 Wuset FHe w
% BopolA] Algh BE Tkt 212 9ol BARE Mol olF AWl Al
Ssb) S I A e thee] AFAS AEITHZhu et al, 2025),
o2 2 722 the e ATEN, s J2oF Al9] 214 {dl of
o oAl Al SRS ANSRAS, T8 HAe] Sa ofdfuA T2 W
Dk AlF FHE Holal itk Kim 5(2024)2 s oA WS o e A9

F8 YA IS EYA(transparency), 543 A(fairness), % (accountability),

O

NAFE HS(privacy), BFHA(equity), A&AJ(autonomy), A oi-53-Ad(policy
responsiveness) &2 R o|52 FA & HES dol duel ws FH
A4 vy 755 A8 X3FA Avd A (operational governance)?] HRAS 7Fx

w, shgol Al HH A o)A TPl Holstes gom i gelet 17
A AA o] AR Asksjor Ak A = 2SS Al 3T Fstol

shfjo] “gelA] FAoIAF AlRIA Fojak 2 AT 4 =S AAT AL AlRbgi

LIS B =

i



Alam 5(2024)& 7JQIAR RS (privacy), ¥il8]E H3F(algorithmic bias), 54
A(fairness), FHA(transparency), U7t Z=(human oversight), 24%l(accou—
ntability) & 4G Ale] W4l B KA ANTE oI5 @A LA 7 B
= ol &4 BE FAE AE 253 ITSE AAT A& AljkstH, o|siatAA2]
A& od Es Sl AVE RARE diAlskE Aol oidEh XA EY
(human-AI collaboration)S 7J3}ol= HFeFo & HbHs|of sithal FAslch o]
AL 2odd AA|(participatory design)o] 7]8Fste] {214 Algel 712 &84
& BA0) GAelels YR 2 4 9ok

Ayanwale 520200 WS BACIA Al 222 thy] 9l8) Wakbias), EEA
(transparency), 7HIAX H S (privacy), 734 ZZ(emotional regulation), A}3]Z
2l (social responsibility), 17 4] tjZ}el(human-—centered design)2 F82 3
oz AR, 53] WA ws TAoA Al ZSiF(AT literacy)dt T Als
(emotional intelligence)S Z3%3t HE4 S ZY UL T(modular literacy
framework) & e AL AMTOZN, 71EH olsh oplzt 79 g2H F
= 79 WA Tk A S EElas BES AAR,

Burriss 5(2024)2 sy e] Zalo]HA] HS  TrA|(surveillance), Lalg]E 2P,
A& (autonomy), AAE FAA(agency), & 7|8F &T(rightsbased ethics)S
FHOR WH Bob Al 9L BARE of G spe] Ry AW A A
of5t= 7oA 2] W-S(participatory ethics education) HES A|QFstal, Zalo]|H
Al e 3, A, Aad A, ARA A o(social justice) 2] THAL YElef 7]
kst A}3] 714 A 9)(socio—technical justice) H2 &5t o|& &3l S
et 7] &AL oyl AT AJHe] AJRIA S 9fAH(civic agent) = FIX|AI7]H,
21 gole} Ue] BeiS JBkle B8E P,

Chiu 5(2024)2 -FAA(fairness), H3F(bias), 7HAAXR HIS(privacy), FEA

r*°

3l
S
PN
=
&

=
)

(transparency), 2MUA](accountability), U7t =414 (human-—centeredness), AFS|4
0|%l(social benefit), A}7] /\é%(self-reﬂection), T3 A (cultural sensitivity)
L 313 97f A &7 94 Z=51th o5 ZEIE A |(prompt design),

glolg B E B A|(data literacy), A4 Zo{(emotional engagement)S A0 =
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U, shgo] AT A&RI 213 Ao AESHA w2l wAIE Aldd oz kg
SR =41 A& k5 (student-centered experiential learning) X @S A|QFsith o=
%qur__g_g x];ﬂ ;q/\l Aee 1,401 ;@I/ﬂx% Ug}x% o]-/\ 7464 o7 ﬂxw}u}% @oﬂ
A Apigo] 9]

An F(2024)2 71 AolA] Al OR ZhtElol & '3k #419] £ (Bthics of
Learning Analytics) @} ‘WS &4118]& $-2|(Ethics of Algorithms in Education)
oqelg F ke AAETE o] AT WAb S PElAR SPRE 5 AT ARRA BAS
Hidst S8 X3S E3) dloly E%Ad(data transparency), AW 7}%‘3(explainabﬂity),
Aol s, WSl A4 BAE FPNoR e, 53 wAje o 7t Ag

A, dloly weEle] edat A e}, as Sl o A HAY T8
e AEZT ol Sl s &oF Al AlAF Y &EHolal AFE 4= Qe i 3
8= Fdl, 7IE ol2A &2 ARA T BN Ftle 2EH = ZH Y

= AAglth= oA 9ol 7t
Yuyang 5(2025)& 20205 E 2024714 9EE 34WO| WS Hof Al $a] ¥
H ALE wERRAste] as ol AZE Z2iE S ole 8 9§ R34
FFS AAHCR BRI ol Al 28 BAE 71ed - AlEE Akl we
Q77 ohe}t "wEAYE A AAQ] AWUA EAIR Fhelsh, 9 fES Holet ¥

A A (Justice and Fairness), 7¢I H H3E 9 HQKData Privacy and Security),

EAdt AW 7lsA(Transparency and Explainability), H]2te]el A8)(Non-
Maleficence and Beneficence), M1} WEAJ(Responsibility and Accountability),
AF89F Z}&AJ(Freedom and Autonomy), ©oFze] Hzlet WA} EX|(Children’s
Rights and Teacher Well-Being)®] ¥y FHo=2 FLE3IGLE 2 438 FA44 o

e Aelsha cheat ek
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0o

o 23

4o

X I
2 Oo[H W o=z st 2573 2t 828 - 215 - M=IEAA X9

#H s =85 det S

Moo} 8™ M(Justice and Fairness)

o
Hlole 7He! M HS 2 HOKData | 2=t H|0|H ot BXFSH #a|2 QIst JHQI-E F6h, 0| |F, Of
Privacy and Security)

=

o

EHMut BY JksH(Transparency | 255 Al QAN O Z SHEXL - WAt At 27HE OI6H5HK] Zal A=
and Explainability) AfAl T =

=
H|2to|Q} M3l(Non—Maleficence and | E&35l=l Zutof| st ot=st o|=o =z
Beneficence) ARt 7|& HE9Z QIst AME|H - AlS

ZHRl 1} RHBM(Responsibility and | Al Z210]

| &lS t 22l M2t SHH0| 2ststa, At
Accountability) LA Al A - 22X M ZE U S
X129t Xt AM(Freedom and et SEEY SHEOR X |IFER st S Kol, sts ZEIL A0 2l
Autonomy) rul S| S

Ol=29| #Hz|et WAL EX|(Children’ s | F|2f Ot @7t #H2|Q| Ztat, WAL 2X|Qt ¢ B ofs) ol #2| 25
Rights and Teacher Well-Being) |£ ¢t Mg 22| =3 B S

Zx: Yuyang 2I(2025)2 HIEtO2 XX} &M

Yuyang 5(2025)2 FE3F Al 982 SHAJ(Students and Users), WAl U WS4}
(Teachers and Educators), Al 7J2F W ofFE 3 3JJAKArtificial Intelligence
Development and Educational Technology Companies), 7|33} A}
(Educational Institutions and Administrators), A2 <X} HA 7|
(Policymakers and Regulators), H-%.¢2} H S A Parents and Guardians) & H=
oJsjAA} 7t F-5 A (co—shared accountability) @] A= gt Z; ofsiA|
AL AL g2 EAAYL ol A et I AL AUn, s A4 ALY
AR SoH ALE TS Shashe ATA - uiEy Holsl Hlojof sk, WAR:
82]2 &7 A (ethical facilitator) 24 H]TA AlAE fEslal Al HERS Fdsi=
AehS T=t}, NUAe} ol FEHA 719 AA DACIARE 378484 7Fed - Q)
7F A= WASksof sk, wsrEat HejRs Al Ay wal A Adshs
(F AMESE FS3liof gty AR e 59
ofal, SHRE= 2 AL Sksg o] tigh AHE LA} dlojE 2
AbsfioF gttt olzigt theA e WS 7oF Al 2| ALY
ofyz} ArS AZAE AYEf A (eco—systemic governance)J= Ko Fr}

=l

o
Zhu 5(2024)& 2019WUEE 20249 67t vrxd 75H o] 1

ofN
o 011]

o 4 W AE ZHYYAE v}
|

Z
I

o
o,
N
__>‘4_|4(
ofx
o,
i
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512 7]<(technology), 1<3-(education), A}3|(society)®] Al &}
Ao Aol AR wT i RS AAISHATE 7s ZFollA
+ Hlo]E|(data)@t Llg]F(algorithm)o] 34} ¥ oz QIR Hf- dolE =
-EEEks md- e o7 Y a4 EHE 5ol i e AAEY s 2

=

e

Mz

(0]

>

4o

N =
o

ol

Yo = d5(learning), 15 teaching), WAFSHAY A|(teacherstudent relationship),
Sl H(academic research)E S4AO0=2, AOJAT} v|THA Alal okl WAF ZAHEA
971, QLR 28], AT 71N A SHEE YRS Sol e JHo vepdr,
A2l Ao A= 7l (development) T #Hd X (governance) @] ¥ollA, TAE 2
A Algkel Y BAY, ol = S22 QIR s F3AY A FEo] 8%t
Az AL

A 5t 2 tHE 218
st 7 BXESH #a|2 oI5k JHOIME AlsH - ool e
HolEfData) | ol TR
(Technology) | o, | S2A HE o=z olft 85Y Bl MRE SieA B4, MY A
ot 112|&(Algorithm) T
NS
St&(Learning) OIE S 5t OPEOZ AOIA - H|EH AT Ofaf Blol5tEl Biot ZXI =
W4(Teaching) TN NS o5l EAlE Ao 19 2Hel o1 SNl i S
o= oaps oy | A OVH HSEE S712 eiziel A0l BA W Hs, MBI Ex
i O = =
(Education) ofst =
sl& %7(Academic
== _ _ N _ R
. ALl Y, SRR SEBY, SR T H2 S
Research)
AHE| JH2(Development) | CIX|E! Zix} B, 1S 2WS Als =
(SOCietY) HHEA(Governance) | ZHQl Z=x| %um olsH REE, 2 02 JlF &2 =

EX: Zhu 2/(2024)E HIESZE XXt =Y

Zhu 5(2024)2 A 2499] 93o] A2 =goa EAel= Ao] ofgt sl
FoAEE FE e oR dAdral BEoh AlE 5o Holy ddy dalels =
Fdeleke 7l AR Y9 AL 7IHE ok oEd AR ol (information
cocoon) A WL, Ol S AoflA] e Asket A sl ojofxiny, o]
T Al TA AR ARl HAE AR A ZAR S, 152 354

2l
3 YRS FART o] AT AL 82 SIFS 714eAE] Ko Babe x|

1S Hoje] Mgl Rl CIXIE FBiA TES 9Bt Al 8 Saol Akl A 82/mg wot O



Azt
2) W 20 A2 A R A g ZYeae £

QoA AHE oy AFE FUsHH, K 2of AL 919 73 A e dY =Y
A= 7l SHA Xt T4 =
A= ATE Tt =t (tool) 7k ofyz} Sh5Ate] QIR - AA] - ALS] 2] wiE} Qhof|A]
Agohs ARl 7led Ala"lo R ofsfist, Y El Thedt e2bEo] oyt ok
A HE, A, 384, AR Ao e &eA 7HR]9] e ® QIARITHKIm
et al., 2024, Burriss et al., 2024, Chiu et al,, 2024; Yuyang et al,, 2025, Zhu
et al., 2024), o] T 49 WA T FA|o| Weje} BaelS AAH O vt
gote= oA 82 AWy (participatory ethical governance)® EHAMEICH ol &
0] Burriss(2024)= HAEy} 37 B HAEL 98] Al PERAA(AI Bill of
Rights)2 3-& 7(co—design)st= = Fofl, wdS 1 e Aol ofyzt
B3 lojol Seld WS ARHOoR ATHs 4

QL AR A2 A8 AR HENA ApolE HolA|wt, FFOoR ws wof
Al &2 ZH Y7t s FollA doHeAor 2gsjof dtthe FHe FxI
Chiu 5(2024)> Al 2E{2A]- I=F= A4, BlTA ARl &4 914, Aplasae
2 A 59 gFe= AAoste sy A4 7IE= AT Ayanwale 5
(2024)2 A2 WARSO| AXsh= w214 AT 8 890e EAsk, A A
WEHPD) Holl A - w38 HdS 29st =24 AF 7o dasirhar =43
t} ShH, Lé tourneau 5(2025)2 1TSS} tid@Adojmd(LLM) E¢lo] ws File}l
& Aol HzehE Hol Fu, A DAl FeE WASkelaL =9 o]% x|<&3]|
QI HUER o] Hasittal A|&3it.

d

=)

ol AR w2 Ve AAlelEe A==, HdA 2(2023)=

o
WS AL B8 93 98] AW AU o] ATE M AL &2 71EH 7ol
o
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A2 o 3 S2]& Moyt AA 7)12e xR}
olefdt ol Fgheh, WS Hof Al 9@ ZIYYaE HR-stu(ZH)-wAl-5}
B7lE2RR oo E v FRoA dEEAH oz AEsfor s, sH o

WAL o, AAFEQ-EHg A ) 913 ANUAS Fo= FEE o) Aaie

_—

=
=

AR, Al Se-42-71% Ba malzo] date] ayHnt sho] AA| st 14
ol Al A XHS B Ak, UaelE A% WIHAINE o] st B
o ofstE s Fromu, geld o] Aol AER dAus S TEsicl @
ThBurriss, 2024). ol SUWES FAA 7P WRelA Hol TAA 74 A
A7) 4wt w—}% uaFolch.

]

X]/\] X‘]Eﬂ- Z/K]oﬂ}\-1 O—]L]‘ _8__ O] Al ]:]]T' 2(_-]‘ A=} X]_7]§_—%‘-7]-.9_ '\—’é;l-‘é‘]-}:. }_‘5‘;]-2(_-]‘
oAFo g HAgEofof SH(Chiu et al, 2024), WA HAEA 7 SHolA=
Ayanwale 5(2024)0] A|A|5= Al S2|(Al ethics) HE2 X3S WAL £H| 227
Be Bal 7Y 24, B WS, BN UUS BUY w008 whoks 12

AR, & A4 Al =77F AAIRE Z-8of oj=2= HA AoiF7](ifecycle)
A FEE et = W B AAVE AE AdEoloF qith A&
(IS LM 710 ok AU 9] 39, 2 WA 8 ATIACS 5T 4
A A, gd3l & dANA g5 A =2 4, siE ol Ayt HEF 2yH
£4Q1 &%t 22 o]FolA ok dtH(Létourneau et al,, 2025). MY H7l=
A HIAES HolA, AL ARE =3 AL JIIAE BT A, darels HE

A A 5 w2 AdE Igske 2EEYL HUE Sl A e AL &

7S Hofe] A U= CIXIE FBEA TES I3t Al 8 SOl MM} Al R2lns et \ O3



- =
R o
= HAVE veEle A
=
=

Yok o] W ok B AL malo 31 AFolet & 4 9k

AL 7149 TESIE st wee] Taeh 93e TEAow WAL ot A%
S+ (Adaptive Learning), AAY Al, 35 F4)(Learning Analytics) 7|8¥F 3=

Fe B3 A24e gildez FATIe SAl6l, diolg ZeEto|HA

o
5}
darEls AW, skl A RS 22 ARE &21F ZAIE oI tHZhu

’

ot

5]
s
3l 2
et al,, 2024; Kim et al., 2024). o|2|gt &2 T3t 7|&2 Zgo] ofye}t &g
A eke dojel Ads BAo FAojRR, Al SE|uS2 Ve 1&0] F&E0|
oftzt AT @Y AR o) AR (preemptive mechanism) 2 7|538oF it}
(UNESCO, 2021; OECD, 2023).

_1%

=0
T

)
(o]

-

E3] UNESCO(2025)= TAI?} w2-H(AI and the Right to Education); X.I1A]o]
A AL 2§ g7 1S £33 HAE 435 A $ e Bash, BE
SEAE 29 e SsE AR )RS s Z|Ysfjof dthar AFRIiT

olof] B L= The Institute for Ethical Al in Education(IEAIEd, 2020)2] S
oA AIQ] S84 x| FA(Ethical Framework for Al in Education)s oA #|A|gH

S

3-Layer Al-Ready School Model2 Et®, &tul x}9] AAM. 7|&- 18 FHo|
Moz AAE= Al 2 oS I 715t
Governance Model for Schools) & A|¢Fstaiz} sk} o] meEle sk Sa|us

2O o, stue] |4 3|E2(ethical resilience)dt Y Q= tiAd A

=31 7ujdx mE(Al-Ready Ethical

K

—

-
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(responsible digital transformation)2 A|¥sl= 34 AHUA AAE ==

gl Bo] gl

2) Dol My Emet F2 Fd

I RIEE:
AT 7]450] & BAol Wk SAISHe Ao, el SHY BTl Alel] Tt
714 oldiel geld Paa #9 QA BT e 25 Ao] Wasich Al
M o5l B ofel, Al B8 A THgel

w52 T@es] 7] ShRt ARS
Az MM (responsibility) 2} WA AJZHcritical reflection)S WWHIoH= 1S4
ypgo] Eofof girt, o]d7 9](2024)= Al AYojF=7(life cycle) 7|HF &@lnsS Al
QVshA, |S-AAAN-2 G-t 2 SAelA ek Sl aele geld W

sh5o] 7lslz WBkof Ui FRaket], ol B ATolA AXek: Fat Ay

1 WS 9% x| ULF (Al and Education Competency
Framework)oll 743kl B QiTE B914 Al Sen8Y BEES T} A 7HH ZO
2 AAsitt AR, <17F A (HumanCentered Mindset)©|th o= AIZ} Q17FY]
297} ALAS Al HEH o ola)ela, Qzke] Ty} sHAE AFels &
g oujsitt &4, 214 Hh(Ethical Reasoning)©|th o]= Al A|AH|S| AREi}
Aol tfsf] 7HA] s WE]al, o WhE A QlAlshs s ZSIt A,
Al 719 MY Q= -8(Responsible Use of Al)o|t} ol= Al 7|&9 7lsAd} gt
Ag wejstol, ARlzt Alslo] folgh WAOR AR AT 4 o SRS B
S oujgictt o]ggt Al %L UNESCO(2025)7} AAISH “ols(Understand)-2]-&
(Apply)RE(Create)’ 72 9 QIAH-HHAE A49e] FankE wgo} sick

©2) =8 +4

2 HEL 37 AFORE AR, ZF AlFelA 3gsior & 28 W8-S theat At

AR, AASS A A AvdAi=z, A=4 FEH|(institutional readiness)ol i
getch ol w7F 9 wS7E oA AL g8 Al 7EkE LEshe dAR

TS Hofe] Al U= CIXIE FBEA TES I3t A 8 SOl MM} Al 22lns et \ OO



IEAIEd(2020)7} o] Al =¢f ofHol & 7|t A 25 A= o= nfHs|
of gttial 7=t FE dgith, & dite ol EdlE SEiuet ns wige] A
315t K-ESAC(Korea Ethical & Safe Al Certification) A|=S A|oksitt K-ESACE
WE-§ Al =8 B, oA, 384, MAAS ARl QISshe Alkolw, EU
AT Act(2024), NIST AI RMF(2023), UNESCO(2021)2] 7]&1}o] AGHAd-S A|gkstc)
ESH AT 918 X1 3ZE(AI Risk Reporting Portal)S +=5}o], Sl dAo|A BHAYS)
+ Holg 2&, dalglE APE, sk 739 5 Al ¥ A4S AARleRE -7
Alstal, ol A AT Q1% 7| Eeteol Whdstes gttt o] AlFolA= A™ A
WA, s A, dHlolE 7N AH, A4 FF A ZEe| dHiol,

A, AASE 7e- 29 AHIARE, AARA FH|(system readiness)of sigRt
th ol Al A|2F9) 2 A 28 TAlolA &2 HZlo] HAAR AEstes S

q
|
o £F9 AMUAE thErh IEAIEd(2020)= Al A|AES “g8]2] ErA(ethical

+3B T H
transparency) @+ “#MelA A (accountable design) ¥R we} EQlsfof 3hchal
xRt 7 At ol FEsH| fl8l EduRisk-Scan A|AED =91E A|QHgit) o]
Tat= AT AAY 9] A dlofg ZefoliA], A, AN, AYrteA dES AL
A AR, vt 2 DA NARE &2 7ES 48T 5 A T ERE
ST WA= A Al Al AT ARE AJTYA(AT Use Declaration)E 55810, ARE-
Sk AL =t v, ARE W9, A FAIE YASHES th ol Fel MY EYE
At FH7 A FES AEE = ko] AlSlAs s AA, s
AL dlolH B4, A7, MY S o] FAIE

AR, ABASES a5 2k AMIAR, AR Z8](people readiness)oll gl
ol WARSH S0l ALE feldoR TR 4 ot ARY A% ShnEsE 24
SH= wHAlolth  IEAIEd(2020)= ©] AlEolA Al 429 WHSKethical inter—
nalization) ¢} “FEA 7|9k &2 £3F A4S ARt B A= UNESCO(2025)
o] TuALE 93t Al 9d5F Zd|AUQ=(Al Competency Framework for Teachers) 2}

o
TeachAl(2024) 2] A& Farsto], hug Al w|uls We-2 thaadh 2ol At
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ng g S LIS F2 i 9l
lolE(2t Zato|Al HolEEs, cixe &5 pal Holel 92 2|
UmaEn By mE e, oY E3Y s £3% 58, Ak

oIzt AT oLy Q17717 B2, A BR AIS3 ofE, Mol 5]
stef ZIAMTH Foly HY oy, M8 Ao BaIE B8 | sty P23 Foly Xt

o] Aol nAk= w2 w2 H[o]E(ethical facilitator) =A] SHYe] H|TA A

4
e sk, A B4 4@ g ARl 5 Bl w8 Ang 4

mWeto| A S A| Aok SltHTagare, Alvi, & Brooks, 2025), =3t [FHE =Ezxo
2 F5he s o] ofyet g oR A whe Wele ANS sk bl 9l
CTHMIT Media Lab, 2023; Williams, Lee, & Park, 2023).

o] Al ASL AE 27} otde}t =84 A4S AE- F-&(cyclic governance loop)
B AES dE =01, @ ZA sz Sk AT 28 Al — AT 9 ¥4 Hu
— dlojg B4 — AA. 0% 7|E HYoR ojojxi, @ IS EME WAl A5
Az — 283G AE — s w2 AT AR O 7)E nEue Ajay 2o
As - e WY AL - AaelE Mo QAT oldiw wf PRk
NIST(2023)2] “Govern-Map-Measure-Manage {&#|S wS WMo 83 o=
] AMEL] 2&54 2H7] ZeKself-evolution)E 7 3HAl Tt

e

3) BB Al 22K IS XA T - &g W

B7D} Adsle] Theat 2 LS AAS TS

we Fofel M = CIXIE HHEA =S 28 A #1E R dMElet Al g2lus Het \ o7



(H 7) TeachAl 7t {zla} WS 2|8 QA°| 4
g g9 shAl LHS = 9 83
Al AE =8 H=5} - _
2XM ’ =I=1="05) SkA B o
=&d(Purpose) St 2Eoo| mEH FEES AE, o =2 A5
ZH4(Compliance) JHOIME HEH. HEIHH 05 2 GolE| AF, XEHY 5
X|&(Knowledge) Al 25 #l2|, A ofsh WA tcH 7 |ch
T&(Balance) AFHIAI 39| 7, Q17 T S| =5 XESSE o)F
& &(Integrity) EXM H27|, 52 X, s TIAY st EXsie|, Mut o=
Q1Zt 7H(Human Agency) QIZH U=, 35 JAEH Q! 3|m|, H|QIZH M
H7KEvaluation) Al £ H|IN ZE Fg It 3¢ HE £8, mak ML

Z&: TeachAl(2024)2 HIEfOZ XX} XtA

o] AAX= UNESCO(2025)2] “Understand-Apply-Create’ T & mdlo] uwha}
TS8-S e A, IACIR)E Ale) 7R ATt oY A o
1, 28+ wdd &8I 344 IEE AR, sEAERD)= HYd Al

’

B8} AJBlE 7)o} ZeAES B sho] A Y txY Avlos JYSHES

=t
e s W ZolA, B AL £2l8S wHE 914 skl ohjet 4E
-2 7|49k 24| s 2% S5 (interactive problembased learning) .2 AA|E|ojof 3t

oy AA, AR 7IEE =EA dYut sk Ee AAl st o] AT E-8 AR|(Al:
As AR, AR 227] = ok HolH 24)E BEYE VM S8 ARe EE
SHA| gFe= A, UNESCO(2025)7} Zf=she wefd sdat QI7E S4 AL IJ5= &
Alofl sk 4= ok EA, wARE &EF SRR fRA7IE |@EEss s =
Ystod, wAE S A AT 7N s dAskL 24 AEe A AlTlsEE
SHcH(Wieczorek et al., 2025). A&, A Zold ¥ AAE E3g) o] Al ARR

2, ol S

A3 2 A el AAsta Bk FHOR L9EH @

J &Fo]o} A|ulA] AlH o g IS TeachAl, 2024).

.

4
o

|

Y
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4) SEH Al 22luxo| It D= HIA H HAMH A

M
F

B9 Al @28 0] Hrhe T A4 24o] ohjet 35 7]ekbehavioral) - 74
Z=Al(process-oriented) 7= A7A|Eojof dtt}, UNESCO(2025)2] SHA d=F Zy|Ql
7o) wke}f o)-A-8-AF(Understand-Apply—Create) o2 52O S84 AF
TS} AR WES TS T|Sus, b PR F4 WA, Hols BE A
. Aol 2o AHolH Al T8 So] ZFETE TeachAl(2024)9] “H7}
(Evaluation)” ¥12-& #83lH, su= A3 AT ofgl AT AR TgolA o] 249
Ue e BHer %7}’5110? st} o]2 93 Al &2 W% EZEZT] 2 (ethical
portfolio) S G-=35}to] Q] Al &-& 114, QAEAA 712, 7 AlokS & g
oAl g4 A AR AL 2 Sl

BAA AA SN, FEA AL &2lalso] AE7kssHA 2ssleH als A4
& ol MY A=l Basith UNESCO(2020)«= 2= FH7F Al 9% ZH U4

W

oo,

2 S} msaby, WAt A, Bk Al SHT A4S Aws, o2 Fi
9= t)AE AlYl(responsible digital citizen) AL WS90 A Exg HAs|of
Stk sttt o[®A 12024) oA 3K 7F We Al Selms Al FaKS
Aagsi, 7} 400 wE7)4-9e) Be AL TS Ak

H 3L TeachAl(2024)9] "2 2-%2] &k5-%]<4 7J4(Guidance—Organizational
Learning—Continuous Improvement) 322} UNESCO(2025)¢] “Hef—Q-a]—Z5A
(Competency—Ethics—Professionalism) %25 ZAdtslo], &l =304 Al S8

St 9Bt LA OE AFHE UAY AL BES bt Zol el

(H 8) stu &= Q! Q= CX|E HHHAA X
TE F2 FA Al 75
=7t EM aF wER, Al Eusd Al 2E|USE BESL, WA A M= "ot MA 2=
(=t imE=iK=Xe:[eI=1F o5& [okS{dnE] H
sim XX AX 6—!‘3’_78 JT'_A|' Al SHSER} él =l NTLE=2 __"_o'r‘l 23| A, Al IR AR FEFETL AR,
st Al F2| A =Y
LM Al Z2HE 280 S X0{S [ M| Sk Zn}
A %_!-AH AZ"_S 3_!_3,_ _T'_Ei.l [LAx = o, o TavYlo P
e SSH 2 401 8%

EX: TeachAl(2024), UNESCO(2025)& HIECZ XX} &l

TS Hofe] Al U= CIXIE FBEA TES I3t A 8 SOl MMl Al 22lns et \ 97



2 A= AFAs(ADo] s Zofof| mEA F3E= ARl old aHtE=

234 QS AAR o= A5k ol eslelr] fIgt Al &214 o3 A=F 7%t &

o AL 2 AASI Al27oll A= OECD(2024), Bengio 2(2024), MIT
Al Risk Repository(Slattery et al., 2025) 9] =9]& Hlgto & Al YIS 7|4 -
ARSI - ] A Apol| A A ERste], HEA A Ao, dlolE ZetolHA] s,
A 24 EHES A AFeR =ESI3iLh ole

Al §Jlo] Tt 7|e4 A= ol ARlA Al=e} QI Aol F3d= vAl= 1
HE ZAYS HoiE
Aol A= ol2fet Rk dE s Fof Wehof|A AshAsIATHZhu et al,,

2024; Kim et al., 2024). 71 ATk w8 Bl et Al Bl gelz e
glolg FEUHIRE 7=, & 1), @ daes '] UE H7F 2544
WASHY A9 a9z Igt QIZE d ofst, @ 4 -ty A - AR Rl
s o AAA dlE © AR AR EES AR so= AYEIth 53] Zhu ¢
(20200 AL $1lo] 71 4-ma-Ak3] Apele] BAR ABAGS Fo 28 Jebarkn
A AsFT), A4 A= UNESCO(2025)¢] Al and Education Competency
Framework®} TeachAI(2024)2] AI Guidance for Schools ToolkitS HIEO R Al
JERG RelnGol 45 HAHOD AEAE B¢ TAUYLE AL, o

AT = Al S8R0 Y ERFE A7t $4A4(Human-Centered Mindset),
o

UrelE WY THY BE, A

1. O,

N

@
®

w24 #HEthical Reasoning), ¢l Sli= Z-8(Responsible Use)22 HA5}L,

’
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Y aso] ofyel AT 919 APd ol =t
=2 XHXHOWEF HollAl ofe] ehe=A- A oJog Zheth A, Al S2uS83
AP O WA A4 e4g Mgtk Holoh, 7] =97t 7eF AR
A 4o A HEHohd, 2 die Seiss Eoﬂ 7fQle] 222 S <
Al 2% 5 Sl IREE AEteljoR 3
UN CRC(2021)7} Hx[d A2t} Haks eslsf

= o

Al mEO) ARG BT

-

o
ulm
&
=2
l

.
o
ot
O

=4, =A FHY QAR fElas ZEAYAY Sk 7IHkE AARTE Ao
t}, UNESCO(2025)2} UN o}z ¥s|(UN CRC/C/GC/25, 2021)+= Al ZE|HA]
£ I 7lE §5°] otk Al Ay shgos AR & A9 T =YY
A= olglRt A S =W 2 Aol A8 4 e AMA FYus Rdw
TFASsIH = FHollA ful7t ik AR, s dRe] AAl @
= AAste] =44 =9E5 FAISlSEIT. Inspera(2024), Child Trends(2024) 5
A AARE s A AL 91 RRSE falste], AR, B FEA, MAA, Sk
A4, ARlEEA G, AYA YA Y I AEE FYTe=MA, Holy =
gpolHAl, date]E AN Y FA WSt 5 Al fPjuso] 4 FAIE ASEe
= SRSk
U, IEAIEd(2020)2] 3-Layer ML ZF4slo] ‘Al-Ready School ©|gh= £31 7
Hd s 22 AAFos folot, o] HE2 A AS(=71 215 Al 98 Hil x
A, A AF(zE DA &8 712 AL AR AEA), 18 AF(@AF g
A Zold fRlas) o FEM, 53] Al fe|uls XAl Aot AT &2 3
EZ¢]Q(Ethical Portfolio)2] El& =3l wAlel s BEE Al 9|9 5%
FAZ HRAAFIL, o]= oldF £](2024), Wieczorek 2](2025) 5o =3t F—*}Q]
w2 Aoy At At oA, & At AT |Easo avE
w24 W wEEA] %Al wSA(right to education) WA sk
2]

UNESCO(2025)7F Al E8Jo] &AL A7 SAlo] Ho4- 994 2o o

N
Or
o

w o

_‘N

.101‘
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AT SElmEo] N&7Rs 2Bl Yelde g AW, sk 22, WAL Y
A0 A Zo] 7180w ARE ook Gk ofo] whel Thedh e AL ek A
Skiy,

WA, A Ao AESE ATE mRN AETRHS FUAT AL Act
(EC, 2024; EP, 2024)9} uw]=t wioliko] TExecutive Order on Safe, Secure, and
Trustworthy AILI(White House, 2023)o|A4] AAIgE Q&S Zaiste], w8 Al =¢
Al 2] B ASAIKESAC)E 9T Z87F Ut EIL IEAIEd(2020)7}

—_

o Al B¢ A, Y Wk BRIY WYL SRS @

o5 AAsto] gk 244

Q7 ot Al =9 #Aof= EduRisk—Scan AH|FAZAEE &3 7IARRS &
Y, AR, WYY 5 e 712e Fash SIS B A Al AT AR 4
WA ARt ALg w0t WIS BASHES GO K EuAS shagich WAk

o
Ol 7} XA S Hajsljof 3tk (Inspera, 2024).

A, mASH ShAYe] olg AHYol FRSI UNESCO@2025) mAlS] Al w83}
(AT pedagogy) Tt 2214 Be oleFe By mAb dlghow Alatt olo] wet wap
thAF AT 8] AEA 79 (Professional Development) A1} 24 A& A1AsHL,
A7 AT ogel AT el 94T WAHCR ojnsls wele AR Uast
G}, SHPe TEAE AN SEERDS Fo) LnE BF ABdold, 2eH o
Aol B2, A Y AT AA B 5L Sysesn vmy Ansh 4HH gl

2
AL 715 4~ QIth(Williams et al., 2023; Dabbagh et al., 2025).

62/KISDI CIX[EANMALS|HF(2025) HMI3H Hi2E



U, A}EA A @ ulg delo] QLEth Google, IBM, NVIDIA £ 28 7|&
71hol A Sl AT wsof FAbskL glon, dR AdoM= Fusat AARH A
SPas TR aPo| AH 9%l ¢JtHCalifornia Department of Education,
92024; DeVon, 2024). o= Akst Held Al L8|m8 s|u2 138l 2. 2.
3B et AP Fse R S8 4 Qe 2 AR, 22K 2E, 9F e Z=

= Mg = skl ot 7]9do] e A e Al AHAE 2443k 7Rk

opure R AT ElmSS T A4 Aol ofd oIzt FA TAE AW wEo
2 Aslsjof ahth o ATE AL 7)o Sy waAT} =
% A% AT AAE gEy, ASH 2HES 9
S Wang et al., 2024; Zheng et al., 2024). wa}A

o Rt Ai@r‘é}‘%ﬂﬁ, ALo] WgH AAEe A7k 2w fﬂ%d L RE

O

riele AATeRA, Aol i TXY AvYAS FEStee el ojo] A
el Bgo] @ Aoz 7|dizith

o
Al
rat

al

Ae<=(2023. 7). {(The AI Report 2023: 2 NIST Al ¢Jguz] ZHALF(AI RMF) 1.0 &4
W AAPD . A A BARE A EANIA),

A, SR, AAE, 222024, 1), (AL 919 §% U AR BAD. SPRi ol¢relEE.

s aeldd A (@

Y

=~
uhold, HEe, wmAE ol ul(2023), ATALL] LgH LS

]
O
il
o/

TS, =AY, ARE, 2AA(2024.07). Y] AL QbHATA R AR AARD. SPRI

old7d, dAlEl, AE(2024). (A1) w24 - AN R ANEA Al eRlas A W

o
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A=A S EARR|NTH(2024). (HlolHZ A E YAE w534l FRP. NIA,
(2024), AT 7IRt SEd ol ohigt wARe] Q1A A9, (KEDIBRIEF), 2024, Vol

E=(2025), BrEE as= A% AL 280 &2A A oA, 984, ol2H] HA. <Al
UAE 5] &84 A3, Aet HrYstory.
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Abstract

Specification of Al Risk Types and Al Ethics Education Ways for

Establishing Responsible Digital Governance in Education

In—Jae Lee

Seoul National University of Education, Professor

Jeum—Hee Park

Baron Digital Research Institute, CEO

This study aimed to establish responsible digital governance in the education
sector following the expansion of AI, analyzing AI Risk Management
Frameworks (NIST AI RMF, EU AI Act) and prior research to detail AI risk
types and elucidate their educational characteristics, Results identified five
major Al risk factors inherent to the school setting, including data ethics,
algorithmic bias, and the weakening of human—centeredness, Based on these
risks, a School's Al  Ethical Response Competency—Based Integrated
Governance Model was proposed. This model provided a practical framework
that aligned the detailed risk factors with three core educational goals—
fostering learners Al Citizenship—by integrating them into practical
pedagogies like case—based dilemma learning and participatory norm design,
alongside a behavioral assessment system, In conclusion, the study established
academic significance by redefining Al ethics education as a pre—emptive tool
for Al risk management. It further offered policy implications by proposing
concrete institutional measures, such as the standardization of Al ethics
curriculum and the institutionalization of teacher training, along with the
establishment of an Al Ethical Portfolio and an ‘Al Risk Reporting Portal for

school—level implementation,
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