'.) Check for updates

THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 29, Issue 1, 2026
ZHEWKSIS| =2X| 2026\ X298 X135 (S ]_
https://doi.org/10.32431/kace.2026.29.1.012 ;l-O]‘7]'

F 285 ol Frof e el of Al
il

Changes in Teachers’Al.Digital Competence
Participating in the On-Site School Consulting
Program

T Tt
MY [etof

Youngsik Jeong" - Danah Yu™

20

202410 AmSTishmol g 215 Sobrhe S 214 AlTol Helat e & Ab-A}
% ARz} B0 Foldh 16192 thoR Uk

APA-AKE 7} te) 2jolg BAjsto] ALEIXE ofake] Wists BAlsigic. 1
23t et Zobh st AUdo] ol 23 5aAL Hwclat Aglo] 2
ALTIAE ofao] JAEISICh. S, Bl AFR-ARSE ZA} Arte] Ajol S BAIG Az,
AbR-ARE wish Zolq uge) 7 Aol gigic. A, el The GLM $4] A3}
AP} o] AR} S 9kl (AREE} 17=.420), S0EH7} k2 Qigehict wokom (X7}
2.489), BAGA)TAP} e SAFS RS IRHET = 243), HEHSt S B EA
of AP} 1) b FARRTH EQITH AR} ri=511). of2fet 9 AnhE Erfz Stop
7R st 289 A1) I Heke: ANt ket ek, 3, ol mele] o 47
% i Aot AT S4E Teid A4 eko] Westch A, ot
o] gz sl ol e stagEAloke] oA 85 Agdo] asitt.

=

o
o &L

rlr
o O uE

=

ZFHI0] fotvHe ot ul AME Al 1, CIXIY 1], 9 A4 HEH o SSH|

rio

ABSTRACT

This study examined changes in teachers’ AI and digital education
competencies using paired pre- and post-test survey data from 161 participants
in the 2024 On-Site School Consulting Program administered by A University
of Education. A Generalized Linear Model (GLM) was applied to assess overall
improvement and to test whether the amount of change differed across
teacher background factors. Results showed consistent gains in Al and digital
education competencies after the consulting program, regardless of teachers’
demographic or professional characteristics. No significant differences were
found in the magnitude of pre-post change across background groups.
Subgroup analyses indicated that male teachers showed greater improvement
than female teachers (time effect n? = .420); teachers in their 50s made smaller
gains than those in other age groups (n? = .489); department head (senior)

TEUSE  HFASHEL BREUSIH 25 teachers improved more than general teachers (n* = .243); and teachers
(&I involved in professional learning communities demonstrated greater gains than
traelel  dAFwsOisin DSy AEE DS non-participants (n* = .511). Based on these findings, the study recommends
TS MArary differentiating consulting strategies according to teachers’ initial competency
=EED 20254102 14 levels and tailoring support to age-specific needs. Continued follow-up
Maetg 20254122 01 support is also needed to sustain consulting outcomes by linking them with
Arifehs 2025122 08 professional learning community activities.
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Table 1. Programs by Stage and Target Group
Target
Stage Program Cio
1 Support for resolving technical Teachers
i difficulties & staff
Preparation - ;
9 Understanding teachers” competence for All
classroom innovation teachers
. . . Teachers
3 | Fostering sustainable school leadership & staff
Understanding classroom innovation for
4 Parents
Acceptance parents
5 | Digital literacy education for students Students
6 Integrating digital-based educational All
innovation into school education teachers
7 Conducting data—driven field research
to support high—touch education
Immer 8 | Subject-specific advanced courses Teachers
sion 9 | Thematic advanced courses & staff

Evaluation and feedback of the school
curriculum
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Table 2. Al and Digital Education Competencies

Researcher Al and Digital Education Competencies
Integrating Al literacy into teachers” knowledge
Park, H. . ;
framework and presenting the Al literacy assessment
(2025) . ;
framework across nine domains
Prasad, et al. | Presenting digital competencies centered on the
(2024) impacts of digitalization and the use of digital tools
Seo, J. etal. | Distinguishing Al/digital education competencies
(2023), into three areas: foundational competencies,
Lee, H. et al. | instructional execution competencies, and
(2024) professional engagement
Shin. S From a TPACK perspective, Al and digital
(202’3)' competencies are categorized into three stages:
entry, application, and leadership
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Table 3. Status of survey respondents by background variable

Gender Ages
Male |Female | 20s 30s 40s >50s
N 1,246 | 368 878 130 309 481 326

Total

(%) ](100.0) | (29.5) | (70.5) | (10.4) | (24.8) | (38.6) | (26.2)
School grade Position
ES MS HS | Admin. | Senior | General | Others

N 754 317 173 61 266 869 50

(%) | (60.6) | (25.5) | (13.9) | (4.9 | (21.3) | (69.7) | (4.0)
Teaching Experience Region
<10yr | 11~19 | 21~29 | 230yr. | JeonBuk | JN/GJ | Jeju
N 393 390 358 105 702 339 205
(%) | (315 | B1.3) | 287 | (8.4) | (56.3) | (27.2) | (16.5)
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Table 4. Comparison of Desired and Actual Training Courses by
Participants

Desired Actual

Table 5. Examination of internal consistency by domain

Cronbach's |  Factor Toof

No Program
N | ® | N | %

1 Support for resolving technical

difficulties 95 1031 35 102

Understanding teachers’ competence

. . 541 |(53.0)| 173 |(45.3)
for classroom innovation

3 Fostering sustainable school 193 |(18.9)

leadership 39 |(10.2)

4 Integrating digital—based educational
innovation into school education

465 |(45.6)| 126 [(33.0)

Conducting data—driven field

5 |research to support high—-touch 46 | (45| 12 | 3.D
education

6 |Subject—specific advanced courses 251 | (246) | 104 |(27.2)

7 |Thematic advanced courses 305 (29.9)| 153 [(40.1)

Evaluation and feedback of the

: 450 [(44.1)| 213 |(55.8)
school curriculum
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Domain Competence N 0 |l Commurliy | Fegmabe Vi KMO
~|1. Tech utilization | 2 | 928 | 0973 | 0864
Basics
2. Al ethics 2 903 1095 | 0.767
3. Educational | 5 1 g50 | 55 | 0885
analysis
4. Ipstructional 41 98 | o947 | 0913
design

1P fi'efesource eval. &| 5 | g9 | qoar | ogor | 7017|8117

6. Lesson

) . 6 | 974 | 0930 | 0947
implementation

7. Educational 2| 954 |0913 0912

assessment

p |8 Self- 2 | 856 | 0876 | 083
development
Total 22

*p<.05, **p<.01, ***p<.001
TTLP : AI'Digital Instructional Practice, P.E : Professional Engagement

"Significance level
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Table 6. Al Digital Competence: Pre— and Post—Test Results

N M SD T df

Pre—test 1024 3.36 0.901
Post—test 383 4.06 0.902

-11.689%*** 160

*pd.05, **pd 01, ***p.001

"TThe GLM analysis was conducted with the 161 participants who
completed both the pre—test and the post—test.

"Significance level :
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Table 7. Changes in Al and Digital Competence
Pre—test Post—test
N | M|SD T/F N|M|D T/F
Total 1,024 1 336 10901 383 | 406 0902
@Male 300 | 358 089 108 | 424 10802
Gender 5.281%** 2.350%*
®Female | 724 | 326 |0810 275 | 400 |08%
@<30s 352 | 352 |0.767 17.745%** 151 | 427 10732 16.882% %
Ages  |®40s 405 1337 083 |@>®* 143 | 414 10865 |@>©***
* %k K 3k ok %k
©250s | 267 | 312|091 ®”OT" | g | 33 | 03| ©>©
@FS 573 1328 10828 12.621%%* 303 | 405 {0879
School |grade 295 |35 0812 |@<@*** | 49 | 4220711 |1.047
©<®***
©HS 154 | 324 1092 30 | 3% | 1067
@Admin. | 51 | 326 |0.760 83124+ 17 39 0788
g * %k
Position |@Senior | 217 | 358 |0819|@@®* | ® | 434 [omu|EB2L 0
O(D*** ©®>0
©General | 706 | 332 |083% 280 | 401 |0891
@Yes 428 | 360 0842 178 | 429 10748
P.LC 7.813%** 4.827***
®No 59% | 319 0810 205 | 38 10931

"Significance level : *p<.05, **p<.01, ***p<.001

TTES : Elementary School, MS : Middle School, HS : High School,
P.L.C : Professional Learning Community
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Figure 1. Changes in Al and Digital Competence by sub—category
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Figure 2. Pre— and Post—Test AL Digital Competence by Gender
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Table 8. Results of GLM Analysis of Pre— and Post—Test AL Digital
Competence by Gender

Pre—test Post—test
Gender
M SD N M SD N
Male 3.66 0.847 40 4.38 0.707 40
Female 3.22 0.845 121 4.05 0.875 121
Total 3.33 0.864 161 413 0.847 161
Source SS df MS F n’
Time 36.142 1 36.142 | 114.912%** 0.420
Timex 15173 1 0.173 |  0.549 0.003
Gender
Gender 8.972 1 8.972 8.149** 0.953
Error(Time) | 50.008 159 0.315

"Significance level : *p<.05, **p<.01, ***p<.001

1SS : Sum of Squares, MS : Mean Square

‘gol w2 Hot 2o 7t fol A YER AL of i
APETH A o2 &2 A7 YEUlen, 424E &
YHTime X Gender)& 8-2J5}A] Lottt =, AFH-ALE H
3} Zoj|A Fd 1t Abol= gle AR EA =T
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o £8& % 4 ATk

Estimated Marginal Means of MEASURE_1
450 Ages
<=30yrs

—40yrs
>=60yrs

400

Estimated Marginal Means

time

Figure 3. Pre— and Post—Test AL Digital Competence by Ages
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Table 9. esults of GLM Analysis of Pre— and Post—Test AL Digital
Competence by Ages

Ages Pre—test Post—test
M SD N M SD N
<30s 3.47 0.810 64 4.27 0.741 64
40s 3.41 0.887 67 4.15 0.797 67
>50s 2.84 0.776 30 3.75 1.060 30
Total 3.33 0.864 161 4.13 0.847 161
Source SS df MS F n’
Time 47.726 1 47726 | 151.161*** 0.489
Timex Ages | 0.296 2 0.148 0.468 0.006
Ages 14.099 2 7.049 6.554%** 0.077
Error(Time) | 49.885 158 0.316

"Significance level : *p<.05, **p<{.01, ***p<.001
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Figure 4. Pre— and Post—Test Al.Digital Competence by School grade
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Table 10. Results of GLM Analysis of Pre— and Post—Test ALDigital
Competence by School Grade

Pre—test Post—test
M SD N M SD N
Elementary School | 3.23 | 0.804 | 122 | 4.06 | 0.858 | 122
Middle School 3.81 | 0.777 | 27 441 10.645 | 27
High School 3.27 | 1.334 11 4.16 | 1.086 11

School grade

Total 3.33 | 0.866 | 160 412 | 0.849 | 160
Source SS df MS F n’
Time 19.700 1 19.700 | 62980*** | 0.286

Time X School grade | 0.643 2 0.322 1028 0.013
School grade 9.829 2 4914 | 4429* 0.053
49.108 157 0.313
*p<.05, **p<.01, ***p001

Error(Time)

"Significance level :

4.2.4 o] A gjo] ©E zfo] LA
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oA AI-TA " AT o] =4 Uetdtt. &, +A4(F4)
WARS] ogfo] 7P &3k

Estimated Marginal Means of MEASURE_1
Position

Administrator
— Senior teacher
General teacher

Estimated Marginal Means

time

Figure 5. Pre— and Post—Test AL.Digital Competence by Position
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Table 11. Results of GLM Analysis of Pre— and Post—Test ALDigital
Competence by Position

Pre—test Post—test
M SD N M SD N

Position

Source SS df MS F n’
Time 15.254 1 15.254 | 48478*** | 0.243
Time X Gender 0.835 2 0.418 1327 0.017
Gender 9.846 2 4923 | 4545%** | 0.057

Error(Time) 47.513 151 0.315

Administrator 3.16 | 0.414 7 4.12 | 0.658 7
Senior teacher 3.82 | 0.758 30 441 1 0.760 30
General teacher 325 10861 | 117 408 | 0.872 | 117

Total 336 | 0.855 | 154 | 415 | 0.848 | 154

"Significance level : *p<.05, **p<.01, ***p<.001

4.2.5 AEAshETEA Fo of fo ©hE zpo] 24

A ol ool w2 GLM #4 Az}
Fig. 49t 2] dv‘f—@f&g SAH2 o] ofrel Fglo]
ARAZHALE T AFE AL A] AT- T A" 2o &= Lhe}
st &, AEAstEE5A ol e 3.53004 4.402
2 0.87p 75t L, 2% A] g2 w2 3.13004] 3.882
0.75p &7Fstdct.

Estimated Marginal Means of MEASURE_1

Professional
Learning
Community

Yes
—No

Estimated Marginal Means

time

Figure 6. Pre— and Post—Test AL Digital Competence by P.L.C.

Table 12. Results of GLM Analysis of Pre— and Post—Test AL Digital
Competence by P.L.C.

PLE Pre—test Post—test
M SD N M SD N
Yes 3.53 10839 | 79 440 | 0.657 | 79
No 3.13 10849 | 82 3.88 10927 | 82
Total 3.33 10864 | 161 | 4.13 | 0.847 | 161
Source SS df MS F n’
Time 51.961 1 51.961 | 165889*** | 0.511
TimeXP.L.C 0.378 1 0.378 1.206 0.008
P.L.C 17.222 1 17.222 | 16414*** | 0.094
Error(Time) 49.803 159 0.313

"Significance level : *p<.05, **p{.01, ***p<.001
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