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0945 Ato]l2 YEh} =2 AL 39S Q1% F
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Z%51Ake] AI-TPACKS 424 538, %84
A3 gE A2 aa Alele] T2 BAE B4

N

] 918 SPSS 229} AMOS 26& Abg&3te] dolEl &
wAsATh A HAR, WFe] oldAet AFAE A
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ZARIQL ek A g d4Al = AF =
Al 7] =3t A5 Ze3sia ; o
AR | A S e e | BISEALR SRy
S317] 913 A4 e e = A
Al 719 =9 w8H o) T A | gAEe] F28 A4S HE3)
AI-TPK | (o, /sle sj=w Aol 8 | o Hgst Al 7|9 =75 A9 7 929
& ZUE ) gk =4 & & 9k
F3 wnE vgiREE o 9 A%
kAL 7|0 Ztel]l idh olset | ftars Fopel] 53wl Al 7wk
AI-TCK | ZAPF 23 WE& AEA 5 | =74 38 A58 FehE 4 362
7] S8l AL 718 =8 AR | 88k WS ga gl
st Zlol gk x4
AFGEEE gAsy] Y3
WA sty S | 8 AR A] thekek Al VW &
7TI;A/_{CK _Ebl 13)& A3} %HA%‘ ?%%%6‘}01 2EY frus 7 95
AL 71 =K AsE F | ATE 5 ok
)& ddsta ggate A4
Ly = g
| %Izzlﬂgwg?i iﬁja 5‘4%%; Al 71 =7k B Aol
Ethics an3 go gud =ue @l j?é’o‘bﬂ AesteA @g 4 4 873
S A4 ”
st A7 A Ae sy s 7iesA 2 o ¥ Ax AIFTK(ME3S32,  SD=8a3l),
HERAS AAs9eh o5 Fd dolge 7|2 &  AIFTPK(M=342, SD=3406), AI-TCK(M=325 SD=336),
A4S deotata, B4 A8y 43RS AESY AI-TPACK(M=3.33, SD=9161), Ethics(M=3.11, SD=.9513)
t}. ¥ WAZ Cronbach’'s aE S8 W5 A= B 2 Yepgon BE WS et -6237047= A
g AAEtd o, gs3id q5E Adsty] 8 dig 3R A%y, MEE - 1081702022 Huigk 4
O53 A4S AAste] VIFZE 100] WA &EA 8wy o} AFEE 714& $53e Aoz el
datsitk Al HAR SARF] AFPHS ATl (Kline, 2005).
Sl gHela 2 RA(CFA)S AAIsth npxetoz T3 gFaAA ofF-E5 ddslr] 9§ dEdAs
Arzyge] AL AFE] & AYSEwe & AS Fi BASAXS(VIF)ZF 100] deA s
gato] pFubga BAS AAsgh o, WLE A mE =W VIF gho] 21459004 43022 4
ko] A2Aee W 7 vl ay 1SS AAse B, geEAd EAE itk FelEgdh wEbA
o, ey HEE fd FE2EHY B AFdiE FRUAARY B4 By 24wy
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1 B4 A%
BTl g X
7 9 EEA 2L AA

o ARFEYS FEIHG
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(£ 3 7|=84 ¥ H+v4 HE &1 N=213
S SR E=HA = A=
tk1l 3.54 959 -.371 -.318
tk2 3.57 932 -.341 -.307
tk3 3.03 1.079 .003 - 746
AIFTK tk4 3.18 1.028 047 - 598
tk5 3.25 1.051 -.228 - 671
A A 3.32 8631 -.054 - 480
tpk1 3.49 965 - 540 -.170
tpk?2 342 951 -.393 -.362
tpk3 3.23 1.007 -.242 - 487
tpk4 3.29 1.041 -.304 - 579
ALTPK tpk5 3.37 1.050 -.370 - 474
tpk6 3.56 991 - 529 -.182
tpk7 3.60 1.012 - 623 -.091
A A 342 8405 - 484 .020
tckl 3.40 1.026 -.293 - 745
tck2 3.07 1.030 -.106 - 673
AI-TCK tck3 3.36 924 -.370 -.338
tck4 3.18 1.059 -.108 -.8366
A A 3.25 8506 -.200 -.281
tpackl 3.40 993 -.374 -.386
tpack? 3.39 1.016 - 527 -.268
tpack3 3.38 1.060 -.378 -515
Al- tpack4 3.40 1.044 -.393 - 474
TPACK tpack5 3.38 1.065 -.394 - 541
tpack6 2.96 1.195 -.052 -.908
tpack? 3.39 1.016 - A72 -.354
AA 3.33 9161 - 478 -.189
el 3.01 1.135 031 -.806
e2 3.18 1.081 -.190 -736
Ethics e3 3.23 1.033 -173 -554
e 2.99 1.213 -.030 -1.081
A A 3.11 9513 -.102 -.397
oS & A3 =A AF Holo 3t o5 93 ol 07622 4353 $50jW SRMRE 04492 23t
A QARA(CFA)S T3l 2 45 A dE FToz et oy oy A= A5E s
S AN Axs [E 4]9F 2t Browne$t Cudeck stpong =ArYo| Aeal HALALS goldt
(1993), Hu®} Bentler(1999)7} #AIgE 7]Eel whel CFI - & ASAth
o} TLIE 90 o) wl ¥ze 3oz By RMSEA o s FHoxte Bite]l F4E YA F4
= 08 ojshd 433 APz (6 sk vl £L&  AF Alolol vl =2 FAAA(:090 o7t YA
AR SRMRE .08 o3k Agsitin ety i A3 7B s FAXE SR go}
B odFoAE CFIE 926, TLIE 917, RMSEAE® RE 714S FZs9th 53] AAHSEES FAe=
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T H| 3% F 3} A =(B) X3 A5 (8) SE. CR. CR
tkl 1.000 748
tk2 982 755 .087 11.244
AI-TK tk3 1.205 801 100 12.013™ 980
tk4 1.261 880 .094 13.361"
tkb 1.287 878 .097 13.333"
tpkl 1.000 779
tpk2 1.048 828 078 13.450"
tpk3 1.076 802 .083 12.907
AI-TPK tpk4 1.118 807 .086 12.998" 930
tpkd 1.168 836 .086 13.607*
tpk6 1.116 846 .081 13.832"
tpk7 1.03 765 .085 12.151"
tckl 1.000 765
tck?2 1.011 770 .085 11917
AI-TCK tck3 888 754 076 11.624™ 862
tck4 1.129 837 .086 13.177
tpackl 1.000 854
tpack?2 1.056 882 .060 17541
N tpack3 1.087 870 .064 17.090"
“TPACK tpack4 1.059 .860 .063 16.740" 939
tpackb 1.055 840 .066 16.027
tpack6 1.058 752 .079 13.346™
tpack7 1.023 855 .062 16.543"
el 1.000 828
. el 974 846 .068 14.316™"
Ethics &3 881 801 066 | 13286 852
e4 .949 735 .080 11.806™
X2 DF P SRMR CFI TLI Moan R%S;):A HI90
698.585 313 .000 .0449 926 917 .076 .069 084
p<.05, “p<.01, Tp<.001
7t 2gusl el 2 AHAEA T4 BEHEE  Ideld ARAE Sld e HdATE
gelaly] Y FF3 IAAFB)E AHE Ay B EYE FRUAA e A3 A5S A 4y
= WRlo] 05 ojdew AW Sy AHEIE 3 = (7 5)9F 2ok WA (29 ghe] 737502031, AHrE
tha sty =R AANSE s SANMT (=315, p<01E AFTFA0] 7 ZE ATt AT |2
b AANETE v & AdReheA #RIs] Y o g a7)9) wigels] oFo(Brown & Cudeck,
A Z =(Construct Reliability; CR)Z &<l13d A3} A 1993), Atld oz Agse] @ wpe e AFEA
Mele] wAE TolgeR AW A= AR WY sz zgxom wejdle RYNYEE 2AT e
s 4 9ok 7F k. dukgdo g AlgEE CFI TLL RMSEA,
SRMRE %A1 AlAGE 7] wet A#Ed, CFl=
3. +2YAY 2y A¥E L F2ZAF AR

919, TLI&= 910, RMSEAE (08002 %4353 430
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[ 5] ATF2de Mat: HE Ax
RMSEA
X DF D SRMR CFI TLI Ve T Lo 0
737.502 315 000 0496 919 910 080 072 087
[ 6] 215 =W ™A Zyo| AZHAF
S HEF3AS(B) | EF3HA5(6) SE. CR. A| e o] -
— AI-TPK 764 730 086 8.883 A9
AI-TK — AI-TCK 60 555 084 7.234 A e
— Ethics 873k 667 103 8505 A e
— AI-TPK 194 242 049 3988 A9
Ethics — AI-TCK 372k 445 060 6.246 A &
— AI-TPACK 114 127 058 1.961 A &
AI-TPK — AI-TPACK A T 372 076 5518 A e
AI-TCK — AI-TPACK BB 528 098 5.750 A e

#xp<.05, #+p<l 01, #xxp<001

M, SRMRE (49607 23
}FJ oja} 7(']6]—1: ;(] =
-}Jz_tg—zé/ﬂl Er_ago] xhslo};ﬂ
a3 71
gk 8719 A=
vreRsTE frojvl et Aol digk
ARAG <B>E IR AR, AI-TKE AI-TPK(S
=0.730, t=8.833, p<.001), AI-TCK(3=0535, t=7.234,
p<.001), Ethics(3=0.667, t=8505, p<.001)ol AZF o=
folgt dFE wHE ez EAHAY EA4,
Ethicse=  AI-FTPK(8=0242,  t=3988,  p<.001),
AI-TCK(B=0.445, t=6.246, p<.001), AI-TPACK(8
=0.127, t=1.961, p<09)el BH o= F& A= 7
Aoz EAFQL  AlA|, AI-TPKE
AI-TPACK(3=0.372, t=5518, p<.00D)ll AZH o=
ofgt JIFE wAE ZoZ eyl s g
AI-TCKE  AI-TPACK(8=0528, t=5.750, p<.001)l
AAOE Fost dIFS vH= o= e

AdE goksti, 71E AAAIFTK)S 7%
AA(AI-TPK), 71 W& AA(AI-TCK), &84 A
2 (Ethics)oll B4 F&E nAH, o= 7]& A2 o]

2SS AL AHgdl gg &4 A4, 7

[Sul

—n

o
ply o ot

r%'ﬂ
m)’ 1_5 r
") Hﬁ
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e

A2, 71 g AXE Skt RS ofulgith
s &2l A A(Bthics)2 7]& 1§ A2(AI-TPK),
7% W& AA(AI-TCK), AI-TPACKel A<l <&

S HAH, olE &EA Ao| FEFE Ve uF
A2, 71 W8 A2, AI-'TPACK: S7hette A&
ofujgtt}, tEo] 7% w& AAI-TPK)Z 714 U]
4 ANA-TCK)E 7217 7153 AI-TPACKE
TV AR YRt

4. AR} 4

B AFEYA AAREA  AFTK, AIFTCK,
AI-TPK, AI-TPACK, Ethics Alole] Adax 714
2y, F e (B 719 2u $4 AI-TKE
AI-TPK, AI-TCK, Ethicsell A& AH gy g 2
ZF 730(P<.01), .555(P<.01), .667(P<.01)°]al, Ethics7}
AI-TPK, AI-TCK, AI-TPACKe] mx& AQzI
e A7 242(P<01), 445(P<.01), .127(P<.01),
AT-TPK®} AI-TCK7} 717} AI-TPACK®| vA]= 4
AEd g2 47 372(P<01), 528P<0DE FHH4
gaFeo] ZA g} olw), AI-TKE AI-TPACKel n|

A= AAFTHE QYA A F5T Zro] 867(P<.01)
2 R EXE# % (Bootstrapping)ol wek F2]m]3k Ao
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dE A5 HHE I +&3

— AI-TPK 0.730s3 0.162: 0.891 %

ALTK — AI-TCK 0.505%* 02973 0.852¢
— AI-TPACK - 0.867xx 0.867x

— Ethics 0.6675x - 0.667x

— AI-TPK 0.2425 - 0.2425

Ethics — AI-TCK 0.445% - 0.445%

— AI-TPACK 0.127+ 0.325%: 0.452¢

AI-TPK — AI-TPACK 0.372s - 0.372s
AI-TCK — AI-TPACK 0.528 - 0.528

162(P<.01), 297(P<ODE f<jn|

*p<.05, #+p<l 01, #xxp<001

ONORORONONONO,

2 Yehytth = AI-TKE Ethics, AI-TPK, AI-TCK
B .
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AI-TCK)E w7l AI-TPACKe] 7HgH o=z o3
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Analysis of elementary teachers' AI-TPACK in mathematics education

Lee, Yujin
Daejeon Heungnyong Elementary School
E-mail : kjyjl4231@naver.com

With the recent advancements in Al technology, numerous efforts have been made to utilize it
effectively in education. In this context, this study aimed to investigate the teacher knowledge required
to effectively integrate Al into mathematics education, based on the TPACK framework. Specifically, to
effectively utilize AI in mathematics education, it is essential to consider not only teachers' technical
knowledge related to AI but also their pedagogical knowledge and ethical considerations. Celik (2023)’s
Intelligent-TPACK measurement tool, reconstructed with an emphasis on the ethical use of Al-based
tools, was used to analyze the structural relationships between the components of TPACK and
elementary school teachers' knowledge of ethical Al use in mathematics classes. The results revealed the
hierarchical nature of AI-TPACK components and the influence of ethical knowledge (Ethics). AI-TCK
and AI-TPK had a significant effect on AI-TPACK, while AI-TK did not have a direct effect on
AI-TPACK but exerted a significant indirect effect through the mediation of AI-TCK, AI-TPK, and
ethical knowledge (Ethics). Based on these findings, implications for teacher knowledge and teacher

education programs aimed at effectively utilizing Al in education are discussed.
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x Key Words : AI-TPACK, Al TPACK, mathematics
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