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An Analysis of Determinants and Latent Profiles of
Teachers’ Al Convergence Education Competency:
Focusing on TAM, TPACK and Background Variables
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ABSTRACT

This study aimed to analyze the determinants of teachers’ competencies in
Al-convergence education based on the TPACK and TAM frameworks, along
with key background variables, and to identify latent teacher profiles through
Latent Profile Analysis (LPA). Survey data from 68 in-service teachers were
analyzed using descriptive statistics, reliability testing, correlation analysis,
structural equation modeling (SEM), and latent profile analysis (LPA). Results
showed that TPCK, behavioral intention, lesson implementation, mentoring
experience, and self-directed learning significantly affected teachers’ Al-
convergence education competency. LPA identified three teacher profiles: high-
capacity practice-oriented, growth-potential, and low-engagement technology-
centered groups. The findings suggest the need for tailored professional
HACE SN SSHUSH development and policy efforts to support differentiated teacher competencies
in Al-integrated education.
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A0l et mEolet & 4 QU7 wiRo] AT Yo ® Cond Male 36(52.9)
Mttt 1y Al 8o digt #3 5717 52 & e Female 32(47.1)
4 A 4 Qlo] ARk wAF koAl gl sl A5} o= Reed Metropolitan 20(29.4)
eglion
SHA7E ZA3 4 9SS HAISHTY. & Rural 48(70.6)
Atg 2ARE 22k A& T391 Google FormS 283} 0-5 years 8(11.8)
Fom, =Hro Kijgwel Y=o Kujstuo|A 2025 6-10 years 29(42.6)
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. € Uro
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=
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Classify Num(%)
1 18(26.5)
3 12(17.6)

Duration of Study by 4 34.4)

Semester :

5 35(51.5)
0 18(26.5)
Mentoring or 1 26(38.2)
Consulting Involvement 2 15(22.1)
Level 3 9(13.2)
Self-Directed Learning Yes 52(76.5)
Experience No 16(23.5)
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(29.4%), HIE/\I;‘J(RuraL 1 9] <) 4878(70.6%) 22,
HIEA[H EA7E o B3t w4 Ao+ ‘6-10 0]
2975 (42.6%) 0. &2 7} wotw, trgo & ‘11-15E° 207
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o4’ 21 (2.9%) <=t APt 30tH7t 447 (64.7%)
o g 7 woton, 40th 1798(25.0%), 20t 59(7.4%),
50tf o2 2%(2.9%) 2 YEHTH A% Stug L
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(26.5%), 3871 129(17.6%), 48t7] 38(4.4%)°]Act. =
EY T 749 Fo 22 08E 39522 UR3lE

g, 091'%ofst & %i "0] 18%(26.5%), 2912 & 918’
2 157(22.1%), 3JA A =5 4 91-&’0] 99 (13.2%) 2 = L}
Elton, 19] 1947} ot gotE éz = 9n

A s 26”4(38 2%)o] ATt bpxEto 2 27| F e
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Table 2. Descriptive and Reliability Analysis of TPACK, TAM, and
AICEC(AI Convergence Education Competency)

Classify M SD | Skew. | Kurt. |Cronbach's a
CK 433 | 0.627 | =0.508 | -0.863 0.863
TK 429 | 0.690 | -0.945 | 0.259 0.861
PCK 426 | 0.727 | -0.889 | 0.190 0.854
TPK 428 | 0.671 | -0.505 | -0.722 0.896
TCK 421 | 0.717 | -0.400 | —-0.902 0.921
TPCK | 4.31 | 0.710 | -0.671 | -0.536 0.961
Total 4.28 | 0.590 | -0.375 | -0.969 0.965
PEOU | 3.89 | 0.859 | —-0.422 | —-0.497 0.858
PU 431 | 0.727 | -0.837 | -0.117 0.922
TAM | Attitude | 4.25 | 0.707 | -0.619 | -0.289 0.849
BI 423 | 0.733 | -0.812 | 0.118 0.901
Total 417 | 0.696 | -0.577 | -0.511 0.958
AIL 4.07 | 0.802 | —-0.682 | —0.007 0.953
AIED 4.16 | 0.807 | -0.595 | -0.758 0.961
AICEL | 4.28 | 0.749 | —1.000 | 0.700 0.963
AICEI | 4.28 | 0.749 | -0.894 | 0.263 0.979
Total 4.18 | 0.757 | -0.747 | -0.011 0.988

TPACK.
XS

AICEC

Table 2+ WAL AT (ATl Convergence
Education Competency, AICEC)¥} 1 & 2<2lQl
TPACK ¥ TAM ®%19] 7|& AT W4 Aes
A%k Aatoltt. WA, TPACK /4249 B2 i
2 o ~xzo Wl W&xA(CK)S M = 4.33(SD
0.627)0.2 7H¢ &etor, 7]&A4|(TK)2 M = 4.29(SD
=0.690), T45U-8A] A (PCK)S M = 4.26(SD = 0.727), 7|
%142 A(TPK)S M = 4.28(SD = 0.671), 7]%-U&A|
AN(TCK)S M = 4.21(SD = 0.717), A A/(TPCK)2 M =
4.31(SD = 0.710) 2 Yebgth. A TPACK B2 4.28(SD
= 0.590)2 H|w 2 124 ExEo] 9o, A=z A4
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=M = 4.25(SD = 0.707), #52=(B)+= M = 4.23(SD =
0.733)2 A= 9t TAM A P2 4.17(SD = 0.696)
ojr, AZ|E= .849~.922 HIE A =2 W S
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o, A4 7S M = 4.18(SD = 0.757) 2 Q1= &
Cronbach’s a= 25 .95 oJ 02 ¢ 2 AlFrE B
AL, A 53] 4 a = .988E SHE UL

AN

Atz o2 mE Hloi of=(Skewness)et M &
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AS FRIg 4 Ut} of2e], 5 IYF :rL-%‘ﬂo”é’ll 2y
A5l AA B3 FF o 75 FRlg A, oo Aohizt
o] 3 mgto| 1, = o] Arjjgto] 7 m|gtolm, Aol & &
A7t gle A& 7hEd 4 glom([36], & AFtollA = o]
St 712S SO 2 ol Had 7HEE 55k A
oz Wy

4.2 ;AL Hi 7Y WQlo] AT S o] n|x]= JF
421 %4, Ao, 22 A,

Aol whE 2}o]

Table 3. Differences in AICEC by Gender

Gender n M SD t(df) p
Male 36 3.82 0.45
Female 32 391 0.42

Cohen’s d

-0.91(66) | .366 0.13

% Levene's test: F(1, 66) = 1.51, p = .224 (equal variances assumed).

Table 39} Zo] Ao w2 WAL AI§Tu S IF 2}
olZ 3lolsly] 93l =ATE t-7AHS AAS 2

(M = 4.15, SD = 0.82)9} o] AHM = 4.23, SD = 0.69) 2+
o] Bt zkol= BAH R Folata] Furht(66) = -0.45,
p = .654). 5EAMI 7HE2 Levened] HANA p = .224
2 F=E9on, 5313 7](Cohen’s d = 0.13)& i 22
£FEOR e o] Ao w2 AT IS g
AZA QI 2ol 7} EAGHA] &2 AIAFSHT

Table 4. Differences in AICEC by Region

Region n M SD t(df) p Cohen’s d
Metropolitan | 20 | 4.33 | 0.74
0.99(66) | .325 0.264
Rural 48 | 4.13 0.77

#*Levene’s test: F(1, 66) = 0.143, p = .706 (equal variances assumed).

Table 49} ZFo] Z| <ol wh2 WAL AT§EWS <F &}
ol AmKEY] 5 SHREE t+-HAAHS A A3}, =4
H(Metropolitan) E/\P(M =4.33, SD = 0.74)2} H| = A]H
(Rural) ;AHM = 4.13, SD = 0.77) 7+2] ¢ ztol= A
oz goata] LtHi(66) = 0.99, p = .325). SEAM
7HdS FRISH Levene A4 A F = 0.143, p = .7062.2

Table 5. Differences in AICEC by Teaching Career

Career n M SD F(df) P

0-5 years 8 4.09 0.97
6—10 years 29 4.16 0.72
11-15years | 20 4.20 0.83
16— 20 years 9 4.43 0.62

20 years + 2 3.70 0.34

1.08(4, 63) A27

*Levene’s test: F(4, 63) = 0.723, p = .580 (equal variances assumed).

#Post hoc test(Tukey HSD): No significant differences found between
groups.

Tab].e 59]' Z:__}O] _\7_/\]’94 ] 76|E oﬂ [q__ AI‘B‘%}'E_% of

|
BEAHE A (One-way ANOVA)
I

G 2ol 5 AR s 4
= AAISE Ay oA A 2 it 2ol EAH L E /9
n)5k2] @2 oz UeRTthF(4, 63) = 1.08, p = .427).
e 7H S HESH Levene 4% AT p = 580202
SHabdo] 2590, A5 (Tukey HSD)OIA =
BE Yo 2 H]RAA fIa Aol hEREA] eRkThp
>.05). ohgh, gk BlaoA = 16~20E" HY Il'_/\]' et
o] 71§ &2 AISF K o B (M = 4.43) Blo,
20\ o] A2 2ol 7P W2 WM = 3.70)—;— =
of, 789 il AFEthE thE 21lo] Aol o HHet
IS =+ A= Ueid
Table 6. Differences in AICEC by Age Group
Age Group n M SD F(dp) p
20s 5 4.01 1.07
30s 44 4.25 0.70
1.18(3, 64) 408
40s 17 4.12 0.88
50s + 2 3.70 0.34

*Levene's test: F(3, 63) = 1.400, p = .251 (equal variances assumed).

¥ Post hoc test(Tukey HSD): No significant differences found between
groups.

Table 62} Zo] gddjol] w2 wAte] AI§F WS AT
ztol 5 2AIsH7] flsf & JE—&_—EJ(One way ANOVA)<
AAIS Aah, ) Yot 2F gt 2bole SAA R fojnlst

%) okt

(F(3, 64) =
BALY 71 A o] =

1.18, p = .408). Levene #A& S5
5 ZE g0 ]%}O‘Q‘”O‘Iﬂ(p— 251), A
—’Eﬁ%,@(Tukey HSD) Z3}f =3+ 2= ot 7F i 2o 7}
S9]3] FoHp > .05).

gv3t vl 2, 300 HT(M = 4.25)0] 7H &2
i 4\—%% Blon, 500 ol HTHM = 3.70)°] 7H
ok SAH R Fonlt 2fo] & Kol ghgtt. o
ATguS o] dgEths th& 2l o s

= [ I

SEAM o] Z=Z£59lon, 33 7] (Cohen’s d = 0.264)= =

A2 o2 YT o] A9l w2t Alggtls o

ol T Zpol= Jlout, BAX R [ou|gt +F-2 o} 4.2.2 A% sudF, @ d5 AG, AIgEs-E AH 5
Je BoFoh o] w2 X}o]

HAS| AIgEHES 2ol st 2Rl 3 AT IEup HA: TAM, TPACK, i Holg Shoz
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Table 7. Differences in AICEC by School Level

School Level n M SD F(df) p
Elementary 23 4.44 0.68
Middle 16 4.14 0.70 2.30(2, 65) 113
High 29 | 401 | 081

% Levene’s test: F(2, 65) = 0.431, p = .652 (equal variances assumed).

#%Post hoc test(Tukey HSD): No significant differences found between
groups.

o 2ol BAK L
65) = 2.30, p = .113).
4 A3t p = .6522 SEAY
(Tukey HSD) A}
ol TEE R Aotk
PRt vl wolEs 2Eea AAHM = 4.44)7F 7MY &
I TAHM = 4.01)7}
UA|F o] Zpol= FA| olstA] 4otrt. o
Sl wAFEo] Bl oheket wit getolut fAd
AE Qo o 2 =EE 4 e YEhdt
AR A A5S Aoiie Boh & 520 EQ
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Table 8. Differences in AICEC by Subject Categories

Subject Categories n M SD F(dp p
Elementary
Education 18 4.2 0.50
Humanities and 8.76(2, 65) {.001

Social Sciences 15 3.65 0.65

STEM Subjects | 35

4.24 0.80

*Levene’s test: F(2, 65) = 0.431, p = .652 (equal variances assumed).

Table 83} Zro] wAte] &t | ol
ol Aol & BAY] 9ol AP RAE A
A A3k, Al Qe 7he] Wi 2ol %Alagi Sl
tH(F(2, 65) = 8.76, p< .001). 3 4
o p = 6522 FRAYo 225900, A5 (Tukey

a3t A

HSD) 23, 2505 WM = 4.5 LEARAL 2
AHM = 3.65) Bt Fojn|ohA] &2 AI§RLS AP =
R (p =.002), olsALE H¥ m}( 4.24) T3} QIR

ABAIE WAMETE foln|oHA| w2 S UERTHp =
.022).

ol 25 9 o

Table 9. Tukey HSD Post Hoc Comparison for Subject Area on

AICEC
Comparison MD t df P
Elementary Education vs. 0.867 353 65.0 | 002%*

Humanities and Social Sci.

Elementary Education vs.

STEM Subjects 0.276 1.36 65.0 .369

STEM Subjects vs.

Humanities & Social Sci. 0.5%0 2.72

65.0 | .022*

55 (01 *p .05

Tukey HSD AF& 77 A3}b= Table 99 2t} 25
AE WAHM = 4.52, SD = 0.50)= QA2AE]AIE I’L/\}(M
=3.65, SD = 0.65)Et} 8-ou|5lA| =2 AlgStus

HAHp = .002). L3 o] FALD BAHM = 4.24,
0.80) T3t QAEAISAE WALELH 5 50| o]0
=7 YebTHp = .022).
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WAFEET A Els
S

4 WAFEET AT

= =

8 W=, 39 49 47 2 5ol ¢
A}

SD

El
>~
>,
i
o,
0,
Shl
>~
>

4yl
0 N

Lo
o ne
gS?L'
I« o
B3
o

L ofy
&
-l>' o;lo
30 o

go

gt
3

H

St
= |
o
o ol
0E
Rl Ho

i Mo
iz}

fo
ox
o
i)
e
ry
sl
N
e

Table 10. Differences in AICEC by Al Convergence Education Class
Implementation

AICE Class i
Implementation | " M SD t(dp) p  |Cohen'sd
Yes 52 | 4.45 | 0.539
-6.75(66) | <.001 | -1.93
No 16 3.32 | 0.726

#*Levene’s test: F(1, 66) = 0.490, p = .486 (equal variances assumed).

AI§St0 S A% 2}01—2— EASH A AI§ErdS AAISH
WAHM = 4.45, SD = 0.54)7} 12 %] &+ wAHM = 3.3

.32,
SD = 0.73)0l] H]3] A ORZ FojnlsiA £ g B
Atk t(66) = -6.75, p < .001. SEAA 7HH-S Levene]
Aol p = 486E FEH %o, §3137](Cohen’s d =
-1.93)= mje 2 £Fo 2 Uehd, AIg§Es Ay 4
o] wAke] AT ’f?;." & ool ZEst dFS vE £ U

= AlAbetet.

Table 11. Distribution of Implemented Al Convergence Lessons

Hours of Implemented Lessons Numbers Percent(%)
0 16 23.53
1~15 29 42.65
16~30 13 19.12
31~45 3 4.41
45 + 7 10.29

wAte| AIgE S S0 i3t 2F 0l ¥ TR TR0t 24 TAM, TPACK, HiZ #Helg SHe=z
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Table 112 WAFS9]
= tepd Zolt. o

=]

e
/‘\j_l

o

-

30 o2 H

2> o Qoo

N

19.12%

( ),
(10.29%)

Number of Implemented Lessons and AICEC

Al %
:J—Ly}c

9t (42.65%)

} o

T

Al 61-]5_} AIB‘

A
F44

1_15;<]./\] 145 Al oHOHE,}—:ﬂ
o2 Z wWory, 16-30xHA] = 13
31-452FA1 = 395 (4.41%), 452FA] oAt 7
O 2 UEGTH

Table 12. Correlation Between

ZA] ol o
FA] Table 103} ZHo] g A
AAHE 16%(23.53%) 0] ATk, A5y

9

OEORFJOE

Variable Pair

Pearson’s r

ONumber of Implemented

Lessons «<> AICEC

257

Table 129} 7Z+o] AISSHd ol Al A3 1}
A

_]

= W 7}01]

A

ok 7}_4 WAES A H 7] Q]3] Pearson AR
FAHoR Folnet 4

257, p = 034) ol ALE

Table 13. Differences in AICEC by Duration of Graduate Study

Table 14. Tukey HSD Post Hoc Comparison for Graduate Study
Duration on Al Convergence Education Competency

Comparison MD t df P
1 semester vs. 3 semesters -0.389| 1.12 64.0 417
1 semester vs. 4 semesters -0.450| 0.95 64.0 7110
1 semester vs. 5 semesters | —0.865| 3.84 64.0 | <.001***
3 semesters vs. 4 semesters | —0.061| 0.01 64.0 .999
3 semesters vs. 5 semesters | —0.476 | 1.40 64.0 .163
4 semesters vs. 5 semesters | —0.415| 0.72 64.0 7138

**p <.001

Table 148} Zo] Tukey HSD AFSA% A3}, 5517] o]
% AEket A= 1817] Afst AR T o] n]stHA| &2 Al
S I P2 HATHMD = -0.865, t(64) = 3.84,
p < .001). §FH, 18}7]9} 3-43}7], 381719} 4-5817] 5-9] H]
wo A= BAH R Foludt 2to| 7k LrERA] 2k PE} ol
gt o] A&AQ W& HHo] AIFFuS 4
el 384 FFE vE = UASE Al }6}111
S

L
g % o4 o4 AW FHo| 2L Holzth,

J[m rN'

Table 15. Differences in AICEC by Mentoring/Consulting Involvement
Level

Involvement Level n M SD F(df) P
0 = Never participated | 18 | 3.83 | 0.916

1 = Want to participate in 2% | 422
the future

0.647

2 = Have received 23 <001
mentoring/consulting 15 | 411 1 0.657 | (3,31.6) )

3 = Have provided
mentoring/ consulting to | 9 | 4.94 | 0.113
others

Semester n M SD F(dp p
1 semester 18 3.65 0.739 *Levene's test: F(3, 64) = 7.35, p = .001 (Equal variance assumption
3 semester 12 4.04 0.590 5.48 violated).
4 semester 3| 410 | 0853 (3,8.76) 0
5semester | 35 | 452 | 0.656 Table 158} o] HIER] T HAY o] 30 2
*Levene's test: F(3, 64) = 0.188, p = .904 (equal variances assumed). WA AI§T 0 S J7F 2ol & EAskeith Al§S w81t
s HEY £ HAY Fol 232 o5} 2ol A9
Table 133} 7+o] tiskel A3t 8H7] 2of w2 mape] Al AT T 02 ok glal ’2 AE dls, a2 12
g3tme o i]-o] BN 9o AURAEM (ope- e SAREkem ZIS7h FoR dobEal Al g, oF 2
Aoz folai EH (3, 64) = 5.48, p = .021). Levene - Levene®] S24V9 B B p = Q0= Sl
o) SEAA Y AT p = 9042 SEAAo] ZxEglo oo/l Boh Weleh Fiol 3= Welch eelwat
v, W Bl 23} 5517] o) Alsket WAHM = 4.52)7h1 2 (one-way ANOVA) Ak, v Wk 2he] Bt Aol &
s7] Ajs WAHM = 3.65) 80 &2 g uaeh o 1922 KEAHAAIG, 51.6) = 23.0,p < .00, Pl
OEr meo] A&A o AlgF RS A oyl 3 Ut B WELOIH ARG Aget ol we wt
HA JaFe n)d & 9leg AlALSHT) (M = 4.94, SD = 0.113)7} t}& =& 7&%_01] I8 7+ %—5
< qF= B3, o]+ BAA o ® {5l vHA, 3
of F&ol gl wAF A 5] FHT = wANES Ht2
dHiH oz okt o= HIER oy ALY S AlFsh= A
2 B2 Al dFFS AYA AS=2 AlAksHH, =
E = HHHERZA 9 &5 4ol wAke] AlgduS o
FAte| AISERS elztof st ZHR9! 3 &K T2 SA: TAM, TPACK, iz Holg S4oz 81
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& 7ol mgo] g 4= Qlokal sjAHct.

Table 16. Tukey HSD Post Hoc Comparison for Mentoring/
Consulting Involvement Level on AICEC

Comparison MD t df p
Ovs 1 -0.389| -1.83 64.0 271
Ovs2 -0.278| -1.15 64.0 .663
Ovs3 -1.114| -3.93 64.0 001%%**
1vs2 0.111 | 0.491 64.0 961
lTvs3 -0.725| -2.70 64.0 043**
2vs3 -0.836| -2.85 64.0 .029%**
*p .05 **p .01, ***p {.001

Table 163} Zro] Tukey HSD AF77 Z3t, HE
U A" S Aget Aol Ae BAHSE 3

ol
o

)= ey A
o] gle AAHEE 0), Fo slgaH (4= 1), B 4d
o] 9l WAHEE 2)o) H|E| EAZHoZ Fon|5HA &

ATEEAS e Btk 53], 0 vs 3 HaolA= MD
= -1.114(t(64) = -3.93, p = .001), ‘1 vs 3’04 MD =
-0.725(p = .043), 2 vs 3’04 MD = -0.836(p = .029)
B2 RE FAHoR foju|siA Uettth ®E, £F 0, 1,
2 o) vlao M s FAA LR {3t Zpol7} LreLbA] &
*eHp > .05). o]a ot A= HIEY 46 of REOE Al FA}
ol Algtus % FAoll o= 2HA IF= =

& 918e AARIT

Table 17. Correlation Between Mentoring/Consulting Involvement
Level and AICEC

Variable Pair Spearma’s p p
Mentoring/Consulting Involement .
Level <> AICEC 348 004

Tablel73} Z+o]
AT§3t S Cﬁ
AleH A, =
A7} L%EH*E} (p=.348, p
AMY Ho] JErt 5242 AIFHNS I =3 =
ol 2 9Jnlsty, thedt o] ofBatat ofuet
of £20] Mg A (ofl: 5812} vs. AFAD) 7} 7 wrda
foujaiA wEo] Qe Syt

o i

Table 18. Differences in AICEC by Self-Directed Learning Experience

Involvement Level | n |Mean| SD F(df) P Cohen’s d
No slelf—directed 9 |3.63]0.784
earning
T -2.85(64) | .006** | -1.02
Engaged in self~ | 57 14 35 10 659
directed learning
**p .01

*%Levene's test: F(1, 64) = 0.257 p = .614 (equal variances assumed).

Table 182} Zro] WwALe] 27| & dh of Fof whal Al
S Aol Zpo|7t A=AE &l o) SHEE
82 AARE A}, Fouy A4 2lof Ar|F=
AASH WAHM = 4.32, SD = 0.66)= 18] ke J_J'_A]-(M
=3.63, SD = 0.78)l| H|al FAZH o= FoJu|stA =2 A
JZFe BYITHt(64) = ~2.85, p = .006). S& J
d 7142 Levene’s A ZA3Hp = .614)0llA F=E 1o
o, §37397](Cohen’s d = -1.02)= jQ & £F 0 2 e}k
k. ol23t Aat= Al S o2 FFatoll 2lo] 7iele)
A7|FEA Gt st 5ol F 25t dTS TS AlAkst
Ch. ot 254 A4 & 18

9

T Aol Bot A3 4 S B

;*/\O
o] Eae N
=]

Table 19. Differences in AICEC by Grouped Self-Directed Learning

Topic
Grouped Topic n M SD F(df) p
1. Generatiye Al'and 25 | 438 | 0.636
Coding
2. Lesson Implementa’;lon 12 1 431 10553
and Instructional Design
3. Data Analysis and 147
Certification—Oriented 4 | 475 |0.296 ) 318
. 4, 6.17)
Learning
4. Trend Exploration and 14 | 417 | 0705
Self-Development
Other ('non*response or | 5 | 380 | 1.204
irrelevant)
n=57

%Levene’s test: F(3, 64) = 7.35, p = .001 (Equal variance assumption
violated).

% Shapiro—Wilk Normality Test: W=0.936, p = .005 (Normality
assumption violated).
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o}
EAHEA (one-way ANOVA), Welch ANOVA 52
FEon, 2 A1 o3 22 AAEE =2 4 9
o}

Table 20. Summary of Group Differences in AICEC by Teacher

Background Variables
Background Variables | Statistical Test | Significant(p) Result
Gender Independent .366 . Nor
t—test significant
Region Inde?endent 264 . th
t—test significant
Teaching Carrer (/)xrll\e](*)v\v/zgy 427 Not significant
One-way Not
Age Group ANOVA 408 significant
One-way Not
School Level ANOVA 113 significant
Subject Categoires Cirﬁ(;\z}aAy <.001*** | Significant
AT Convergence Class | Independent o S
Implementation t—test <.001 Significant
Graduate Study Welch’s " N
Duration ANOVA 021 Significant
Mentoring/Consulting Welch’s o -
Involement Level ANOVA <.001 Significant
Self—Dlrt(aglt;fg )Learnmg IndteE)::ens(jent 006* Significant

*p .05 **p .01, ***p (.001
A, 4, Ao, BAR, A, shagel] e %
ol EAHOR ol3kA Yetth(Table 3~7). ol
Aol HuE AR Ausy gAS(37], AIES
Jape oLt AYRTtE M4 A0H FP o B
#alo] 9122 AlARE
S, W9 @3t Aol wp fojnjet xfol7h Liepyieh

(p <.001). 250 A

1B

]

2 9ge Qe AN A}
L oA Wb ejgo] §elsAl 9ki(Table 10), A
% 24 5

oI At folule HH FBBAS BAKr

= 257, p < .05; Table 11, 12). o]+

7 shgo) F24E FRASU[T], B ol4n

49l Mgo] olar Zstol &S Leriict.
G, Tt Aet 87 47t 24 E AlGHAS
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My}
>
2

Volume 28, Issue 12, 2025

= o
_19. rIO
ot 19
(Y
9

AlEet wARE 2E ohE ol His 7
Rom(p < .001; Table 15, 16), & =&
Fojulet A oA = Ueidthp = 348, p
Table 17). ol ©< $3lzbEct A4 2ejy 4ol &
Abe] o5 At 7]ofghe Hoj&h

oAMA|, ATt A F7ol e T Aol &
AFoz folstom(p = .006; Table 18), AH7|FE4]

i _|§':, !
o2,
o,
12
oft

i
ox
=2
ofx
ko
&
of
ol
o
N
in)
rr

2y

o
It el

J
o,
ol
30 m)
B i)
'z
ra
o
i)
0
Y
E
19
ot
N
0

> rr
Jo
1o
ol
N
52

Kn)
i)
o
Hr
kS
kA
rlr

)

%,
ofl
>
=

53
-
o Rl =
—_ >~
>
In
1o

9).

N T
e
fr St rr e

2
i
o.?:—}l‘
o
. ©f
fgs

=z
Hl o o
e
ro,
T
iu)
rlr
>

N

4.3 TPACK, TAM©o] AI-§&u S ol n|x= J&F

4.3.1 4% 2N A3t

TPACKZ} AT§ TS 97, TAMI Alg3taS
123 TPACKZ} TAM = 9]
=42 Aldotdrt.

Table 21. Correlation Matrix of TPACK, TAM, and AICEC

TPACK TAM AICEC
TPACK 1
TAM 0.698 1
AICEC 0.788 0.710 1
**%5 (001

Table3} o] Pearson A &EAS AAISH A}, A ¥
A A

& ole BE SAYORE fon|st 44 FuuA 7t et
W CHp < .001). o]+ TPACKY} TAMO] Al TS o=zt

25 UM BAES A0, 7 ol & mgo] mAke] A 9

ol a3t Ay 71 4 g AR

ok

4.3.2 Ft} 39 B4 A%

Table 22. Multiple Regression of TPACK, TAM Predicting AICEC

Predictor B SE B t P
(Intercept) 4,185 | 0.0535 — 78.26 | (.001***
TPACK 0.733 | 0.1275 | 0.571 5.75 | €.001***
TAM 0.339 | 0.1081 | 0.312 3.14
F(p) 66.33(p<.001
Adj. R2 661

*p .05 **p .01, ***p (.001
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TPACKZ TAMO| AI§a & <

= 9Fe Hostr] Qo dEdAEA S HAAE A=
Table 229 Zth & ¥4 HE foJn|gt o SRIIC 2 1}
Elton, TPACK-2 AICECO] A (+)2 ] 92 n|
571, p < .001). TAM =3 f-ol5t & &

=.312, p = .003). AA| Z¥2 FAHORE Folstglon
F(2, 65) = 66.33, p < .001), A% Adj. R2 = .661=,
& ®ilo] ATgRtuS 7] oF 66.1%E A= A

@40l A2 o5 29107 AEFE AT,

Table 23. Multiple Regression of TPACK, TAM Sub-Factors on

AICEC
Predictor B SE B t p
(Intercept) 4.185 0.0505 — 82.89 | €.001***
CK 0.213 | 0.1479 | 0.177 1.44 155
TK 0.312 0.1285 0.284 2.43 .018*
PCK 0.195 0.1159 | 0.187 1.68 .098
TPK -0.324 | 0.1830 | —0.287 | —-1.77 .082
TCK 0.002 0.1518 0.001 0.01 .990
TPCK 0.346 | 0.1398 | 0.267 2.48 .016*
PEOU 0.213 | 0.1089 | 0.241 1.95 .056
PU 0.001 0.1137 | 0.007 0.01 .994
Attitude -0.154 | 0.1704 | -0.144 | -0.91 367
BI 0.273 | 0.1645 | 0.263 1.65 103
F(dD, p 16.47(10, 57), p €.001
Adj. R2 698

*p .05 ** p .01 FFFp (.001
% Dependent variable: Al Convergence Education Competency.

Table 233} Zro] th5-3]72412 &5l TAM3} TPACK
o] skl 2lE0] WA AT§F S Aol nx= JTF
S BT A3, HA 2Ee SAHeR fojustileH
(F(10, 57) = 16.47, p < .001), A2 Adj. R2 & .698
2 UEh 2 2ol AIgetus A2 °oF 70% 292
HojFoloh.

N ellS W4 oAl HAE22] 2491 TK(B
284, p = .018)1} H|Z=ZA] w4Ul& A A9 TPCK(B =
267, p = .016)°] AT§u5 Aol fFofn|st H(+)9]
e ulxe Aoz ekt ol WAL AL T 7]&0

0

[¢]

Sl

i)
e
2
1
o
o
it
El
2l
iz
X
2

f
o
st
ald
;9‘
rr

rlr
Py
o,
o>
—
ofo
9
El

o
)
oft
o3
oz
2

gl:l’

>,
)

(o]

AZHO| HAEZA I4UE A4S v

SHH, W8 A4]Ql CK, a4Wi§ #|4]Q1 PCK, HAEZE
A B4A 24191 TPKeF TAMO] &5 9= (BI) U Q1A
o ARE 80]4(PEOU)-S 2] u|skA] e tA| T Jjd oz
=2 22 ALPR)E Bo 7HsAd S AlAFSEITH HHE, <
24 (PU)2 ¥2 BES s|7AI+E Ko, TAM ©]

o
A Feeadd: el 2 A5 EPolA

2o

>
Lo

AT IS IFS Aiste ol JiE oz At o
g ot ZA0RE UEHTE ol aS dARolA wAHSC]
710 'l 'AFS 7HS5A o o wizbelA| §Festa
ArH= Ao g sfAFct

ojgjgt Aut= AIGH S A3 A5ty Y8l Tedt
Bl= it 7l& =4 gol, AR ag Holx 34
o2 F8% 4 e AR 7l& 9 A S Astst
+ Zlo] oS Yehdtt

433 72NN 29 24 23

TPACK3} TAMO] AICECO] Alx|= 92 AZ5H7] 9
o R4 By BAS At BA2 FAHSE
285k 3017 QQIBEA(CFA)Y} 122 Y =R BAS 7]
Hho 2 £3%| 9]

FZ2EYL TPACK-TAM 2% &5 EUZE, 3E {42
hH] 24 o] F-& s i H2 FA AR
(parsimonious specification)2 A eistict. a2 o2
TPACKS] TKe} TPCKE ZH7; wAk] Al = X &/d 3t 4

=

A oA 7], UE, w4o] FAAeR B, o]
o] QIA % AHE- -8o]/d(PEOU) T AIE3H & JFF(AICEC
o] MES Ayste &4 22l(proximal determinants)
o2 MAsth. TAMOIAlE PEOU—AME-9 = (BI) <] Y
4] 29t AICEC—BI 425 x5t o]+ fAE =
T-9] 8ol A|7Zto] AA| AFEoE R AAE L, wARe] o
F a0l 2248 A8 owrt Aotk ol24 A
I Aol Fekyg HEE vhgst Zojot sk 1A H
+8/3(PU) el = (Attitude)= 7HdA S B2 iy
53t 7S sl 2 EA0A AHLlstlor, o]
Qs TAMS] & =& F3cHA] ZRtk= Algk= AR
of YAIST meta] B 2§ o]29] {7)4dS FAISHE,
EE2 Ak stollA A RITpAMES HAste = ol & A
FofR g o= o|sf oo} girt.
AI§aS AF(AICEC)2 7 o]
AIED, AICEL, AICEI)9] #=7F-53 5}
F(composite index) 2 293}3ct. o] {4
oy B4 5 Fo] BYE 1Mo |AIS)H
ouf, A4 SHRP At D
Y

~

ko
B

of|: AIL,

-+
o
kol
rd
N

f
w2 o rk
(o)

L 19 N — 41 ox
oxl ¥ H

gz orlo
MY

)
£
a
i)
>
&

)
g3l
o
et
i
ox
u
s
o
rlr
oy
i3
~N
olr
ox fr
o s
L f O

_O'L‘
|o
u
:oé
2
ffo
HL
9>
2
lo
Fu
>
o
_O,ﬂ
= >R
&
e
oz
2
lo
U
o

o
%
Tk
1
o X
rr m
A
fr
# )
éx w2
l_r_l" N
i f;
E fru
< g
id
o 3
dy o T

r2>i£
41 O

e
-
rr
>
-+
oo

e
2
olr
1%
o
ic)
rr
o
fl
2
N
T O
T
o
=|
3 e
>
1o
=
o \y
)
El
Ho
B &
N o2
-~ O F«l

oft
=2
9
Rn
o
of
]
flo
g
N
Ir
B
[rt
ol
ok
2
lo
Fu
o
o[N
ol
> b o 48 A

3
P
o
ol ugl"

o
dk
l_r]
fuj
ot
oz |0

BN
ko
o oy
RCAHT

o)

84



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 12, 2025

Table 24. Standardized Path Coefficients and Significance in the
Structural Equation Model

Path B8 SE z P
TK — PEOU 0.350 | 0.221 | 1.76 .078
TPCK — PEQOU 0.426 | 0.176 | 2.27 .023%
PEOU — BI 0.782 | 0.129 | 6.55 | (001***
TPCK — AICEC 0.464 | 0.107 | 4.15 [<001***
— AICEC 0.494 | 0.108 | 4.34 [<001***
*p .05 **p .01, **p (.001

£

ox
o 1o

Table 24+ 2 AFollA] AAe 124 2y

#23H AAS(B) 4 A /9]

A|AlgE Aolct. £ A, 1‘41#%& =27t BAFHCc =

= , TPCK — PEOU Z2% B =

426, p = 02302 %4 ]6}711 uUelgt o, TK — PEOU
BEE p=.0782 10% #FolA Fedo] st

PEOU+= BIof| w2t @& vjHom (B = .762, p <

.001), ol«= TAM®] 34 A2 5 SRrshs Aijoltt. =

3t TPCKQ} BI 25 AISE 1S JZF(AICEC)e] A2 o

2 folulgt FE vA= Ao YEPHTHB = .604, B =

494, % p < .001).

90% AlgT7k [.076, .133]2
sttt Aoz s =y
ol £Fo)A FHSEZo7 T

r&
rﬂ
iu)

Table 26. Explained Variance (R2) of Endogenous Variables in the
Structural Equation Model

PEOU BI AICE
R2 .535 611 709

Note. R* represents the proportion of variance explained in each
endogenous latent variable by its predictor(s) in the model.

Table 262 F-ZH7gA] magoll A Z} jAY s 4ol tish A
&S A AIEF Zo|tt. PEOUS AHee 5358 ura}g;}_o_
o, o]+ TK¥} TPCKoll 2J3)] A== At Hl &S ojn]
ghet. BI9] 4%, PEOUC 9Jsf .6110] A=A, AIE3

28 AL(AICEC)S TPCKE} BIoj 9J&f & .7092] e

2 eRLH o] HAH o2 AQtE Ho] WALl Q1]
_‘i _/'5.9_ ol /\]oH 01%3 /gn:]o].b 13] 0101/\1 /\]—d—~| L—_O _/|>
Fo] Ayl AUm 982 AR

Table 27. Standardized Path Coefficients and Significance in the
Structural Equation Model

CIEIS e TPACKS] TROK sk 1AV Pach Eites) | Efcis) | Efnth)
PEOU ¥ BI 247t ATg@us 7 Aol o] 234 TK — PEOU 350 - 350
2 A %‘EE &3 AlARI 53], WA 7]E-Uf TPCK — PEOU 426* - 426*
-1 A4 BT 5H(TPCK) T A5 =e AT P49 PEOU — BI 782+ - 782+
ZF9 =7 2107 7|59 FQlg 4= Qi TPCK — BI — 3331 333t

TK — BI — 274 % 274t
Table 25. Fit Indices for the Structural Equation Model TPCK — AICEC Ap4% .245* 709%**
x* (df = 84) 147.00 Nonsignificant PEOU — AICEC — .393%** ,393%**

p <.001 p> .05 * b (.05 ** p C.OL ***p ¢.001
CFI(Comparative Fit Index) 0.943 2.90 Note. T = calculated manually by chaining standardized coefficients
TLI(Tucker — Lewis Index) 0.929 > 90 (e.g,3 TPCK — PEOU — BD. blank (—) indicates no direct/indirect path
SRMR(StandardizeFi Root s o specified in the model.

Mean Square Residual) ) ’

RMSEA(Root Mean Square 0.105 < .08 (ideal) Table 272 B ZLZHA A T&o|A ZQ AR st

Error of Approximation) < .10 (acceptable) n e e =
90% Cl(confidence interval for [0.076. 0.133] _ fﬁ_&ﬂ' ara, _6‘—9__11-%_ %%LE'EE B Ao,

RMSEA B A A3}, TPCKe AI§EaS JFF(AICEC)O! thal 2179

(.05 *p (0L % ool ATHB = .464, p < .001)% Ma} PEOU®} BIE wi7i2

& P E B = .245)7kA] ZFFSto] FETE 7092 vl-S-

Table 25°0 2 2w Ys| AYE ABE Uephgle. o Lo HEAT ST TRE AIGRCA A% 54

2(84) = 147.00, p < .001% 2] Arja] At 9ol ﬂ_}% %igl% PEOU — BI — AICECS] 425 A& 74

s ggtort, ol B 27le] Ao suge, mep PN = SIE SO A8 ST FYHE B3 PEOY

W g s we Haes vl ol oL 1L sk, S B ew 247} 393, .4949) ZETE Ho|n] AICEC ¥

RMSEA S9] thet A B2 =4l o 2 aAlstgitt. CFI(.943) gl =HAH A vzl Flo et A5 HAR 7
o} TLI(.929)= 71%%1(.90 o4& WE3}0, SRMR(066) 1"

2 08 olslz 53 AeES Btk RMSEAS 1058 o[2fel F2h= TPACKS TAM 84F0] AHH B2

04 2o 220, 10 o) 38 Aol 2hagm, o) CHH TR GRS EH ALFHAS ool mu
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Figure 1. Integrated but Parsimonious TAM — TPACK Model (AICEC
treated as a composite index)

Note. AICEC is modeled as an observed composite (rectangle). Core

paths retained: TK, TPCK — PEOU; PEOU — BI; AICEC — BIL. PU

and Attitude are part of the canonical TAM chain but were omitted

here due to sample—size and collinearity considerations; see text for
theoretical justification and limitations.
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Table 28. Hierarchical Regression Analysis Predicting AICEC

Predictor Model 1 g Model 2 # Model 3 5
Subject (STEM vs
Humanities and Social .560* 3931 3771
Science)
Subject (Elementary vs
Humanities and Social 206 139 162
Science)
Number of Implemented 026 026 037
Lessons
Duration of Study 352%* .266* 2331
Mentoring/Consulting 263* 168+ 174+
Level
Self-Directed Learning 141 088 072
(Yes)
TK 107 .043
TPCK A462%** 355%*
PEOU 192
BI 11
R’ 426 677 716
Adjusted R 379 637 668
AR’ - 251%** 039t
7.30%** 17.17%** 13.86%***
£ 6,59 ®.57) (10,55)

*p (.05 **p .01, ***p <.001, tp<.10

Note. The reference category for subject area is Humanities and Social
Sciences. Self-directed learning is coded as 1 = Yes, 0 = No.

Table 287} Z+o] 194 (Model 1)olA4= AL v #
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Table 29. Fit Indices for the 3—Profile Latent Profile Mode

Model AIC BIC
832.40 |1342.59

Silhouette
0.331

Entropy
0.001

3-Profile Solution

M
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Table 30. Chi-square Tests for Differences in Background Variables

Table 31. Descriptive Statistics of Each Latent Profile Group (M +

across Latent Profiles SD)
Variable x’ df p Variable Profile 0 Profile 1 Profile 2
Numberﬁ)f Implemented 17.462 4 0016%* AIL 4.63 £ 0.50 3.65 + 0.47 2.38 £ 0.18
essons AIED 477 £ 039 | 3.65+ 055 | 257 +0.20
Mentoring/Consulting 15.484 6 0168* AICEL 486+ 029 | 385+ 044 | 236+ 051
Involvement Level
Self-Directed Learning 20.430 2 {.001%** AICEL 486 +0.30 | 375+ 049 2.38 + 0.53
. " " TPCK 485+ 029 | 3.82+048 | 3.62+ 1.59
) 1, )
p <057 p .0 p<.00 TK 480 + 028 | 3.82+ 057 | 4.00 + 0.00
PEOU 442 +0.68 | 3.46 +0.60 | 2.67 047
4 A3} Table 303 o] Al M4 & A 2o} BI 467 + 046 | 390 + 0.60 | 2.38 + 0.53
ol 7} H1x E A& o Sk % ol 7o
A 7F 2xo| SAH L= Fo7t 2po]7 } A= 202 e ﬁzls’éegelgfi 4079 + 7097 | 7.80 + 892 | 0.00 + 0.00
Hoh A7 RE s A ofR e x* =20.43(df = 2, p < :
0012, Al =2ute) 7+ 71y HEsk } 12 Bk w3t Sel{;igggwd 10£00 | 0774043 | 0.0 00
A A ‘3’]\“/1\‘( =17.46, p = 016); HEY ol 22 Mentoring/ 153+ 111 | 1.00 =074 | 0.00 + 0.00
21548, p= 68)ol| A = g-olu|3t 2to] 7} Lrebutth Consulting Level U T T
Latent Profiles based on Al Education Competency and Related Factors 7_]— i J—i}-C)E]% E_}\]——%Q/] ?_]./_)1] X_—]l _El_/\é , _/[\__%j /\E] ?:]‘ 75] ;‘:, , EH
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- Profile 02 ZE WfojA PFA o2 71 £ H4s
T Hol oz ES| A Q

Mean Score

Latent Profile
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—e— Profile 1
—e— Profile 2
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Variables

Figure 2. Latent Profiles Based On Al Education Competency And
Related Factors
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