pISSN 1226-4474, eISSN 2982-6845

Sa0| S3HX BN 52 SIS ¢
O e H st AS

Development and Validation of a Digital Literacy-Based Educational Program
for Enhancing Middle School Students’ Convergent Problem-Solving
Competency
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This study aims to develop and implement a digital literacy—based educational
program to foster convergent problem-solving ability among middle school students and
examine changes in digital literacy and convergent problem-solving ability. The program
was developed through a review of relevant literature and previous studies, inter-
views with middle school teachers, expert content validation, and subsequent revisions.
Participants were 44 first-year middle school students in Chungcheong Province, Korea.
The program was implemented once a week for 90 minutes. The program focused on
identifying problems in digital environments, searching for and analyzing information, ex-
ploring solutions, and creating and sharing digital content. Digital literacy and convergent
problem-solving ability were measured during the first, third, and seventh sessions, and
repeated-measures analysis of variance(ANOVA) was conducted. Students’ worksheets
and products, classroom observations, and individual interviews were also used to sup—
plement the quantitative findings. The results showed significant changes in digital liter—
acy and convergent problem-solving ability across measurement points, with different
patterns of change across subfactors. These findings suggest that digital literacy—based
educational programs may serve as an educational approach to fostering digital literacy
and convergent problem—solving ability among middle school students.
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2 Q5 OXIE 2IHA| 7|8t n8TR I3 JHd U 51 AS

)

ARAS YA 734 44 an 734 1

Aot & FF T2 WS A6l dE 229 o] SFHA] Yol Greenhouse-Geisser HAS -85
< 2025\ 8UFE 1274 ASSHL 15Hd 44 Atk X o3t I 70| AAE Hiel o] 54 Al7]o w
BedeHd 221, ofsh 2)E qoR F 18], & 2t KOs Aol O (F(1.28, 55.08) = 102,52,
TAAlO] A AAISHA T p <.001, n? = .70), 57 Al7|"H Bah 12}A] 3.13(SD
HAg e A HgE A7 ) bt d B = .53), 3%}A] 3.27(SD = .42), TAFA] 3.69(SD = 35)%
S dAE FEPHA "3} 714 WV =44
57 A7 n M SD
12Ka) 44 3.13 53
32Hb) 44 3.27 42
72}c) 44 3.69 35
Y dAE FE A HES BAREA WV = 44)
7 A7 ss ar Ms F n’ 7 A7 Aol
ks 738 1.28 5.76 102.52 70 a<b”
a<c
oR 3 3.10 55.08 .06 b<c™
' < .001
Hqxd e Al ofY Q0 Ao e ®
skl a9l 54 A7 M SD F P m’ ARS-H|
12}A] () 3.42 78
AKX o] =M 3214 (b) 3.45 75 45.12™ < .001 51 a=b<c
T2A](c) 4.08 70
124 (a) 3.10 1.01
ARl BN 9 B} 32X (b) 3.19 88 45.79™ < .001 52 a=b<c
72X (c) 4.00 89
1244 (a) 3.10 79
AHO 27 9 HF= 3XFA|(b) 3.36 53 25.14™ < .001 37 a<b<c
T2 () 3.73 42
12}A](a) 3.10 52
AEo g8 9 g 324 (b) 3.47 36 40.69™" < .001 49 a<b<c
T2 (c) 3.73 40
12}A] () 3.65 85
AHO AE 3214 (b) 3.67 79 23.53™ < .001 35 a=b<c
T2A](c) 4.15 67
124 (a) 3.05 69
A5t 32A](b) 3.18 62 1637 < .001 28 a<b<c
72X (c) 3.30 50
1244 (a) 2.48 71
253} 32A](b) 2.59 64 13.36" < .001 24 a=b<c
72X () 2.83 A7

Z. A}ZH| W= Bonferroni 23S &85

" < .001.



et Bonferroni S -85 ARSH|w A3}, |
PRI} 3RFAL, 1RFAIQF TRFA], 3ZFA|QF TRFA] Zho]| B
el Aol7t YERTHp < .001). EJF & 83 &
o gAd EZAY B 5H9] aQlolME S Al
719 whE zpo|7F EAH U HH o 22 9 A=
@EQJ 28 9 #e, Fsk= 54 A7) 2 &olrt
H= oolsglon] Hro] el Hro] A 1 wrl
Z%E_q AE AE3t= 123X 9} 33FA] ZH|= Zpo] 7}
Ao}, 1XFAIQ}F TRFA], 3RFAIQ} TRFA] 7ol 8.9

Al 2t

@ Aol t ekt olee Ak 579 A710)

=

S HAE FEHATE AR R FI1ek3le
o, 3t 800l wet SHAE 1 W} el Afelzt
N3-S HojErt

2. OXE 2|E2A| 7|8t wRT2 M MEN ME
B ZH6lZ S=2| Ha}

44 ZANE 5899 AHE 71&EA NV = 44)
=3 A7 n M SD
12}A](a) 44 3.56 45
32}A](b) 44 3.61 40
72HA(c) 44 4.23 46
44 ZANE 589 WHESY 2R A v = 44)
573 A7 SS df MS F 0 24 A|7]E o)
3|12k 12.03 1.12 10.73 73.81"" 65 a< t;;
a<c
°Fy 7.01 48.19 15 b < ™
p < .05 ™"p < .001
&4 EANE 58 ot 82028 AlHo] W ¥}t (N = 44)
o9 8¢l 34 A7 M SD F P n,? AREE| I
124 (a) 3.50 55
3@2‘%&: 3ZFAL(b) 3.57 45 4627 < .001 52 a=b<c
72X (c) 4.18 59
1244 (a) 3.23 62
Zojd Atal 3ZFAL(b) 3.29 .58 50.05™" <.001 54 a<b<c
T2 (c) 4.01 65
12}A) () 426 45
AFS| A AT 32X (b) 427 44 12.28" .001 22 a=b<c
72X (c) 4.53 46
1244 (a) 331 68
A A% 3214 (b) 3.33 67 74.55™" < .001 63 a=b<c
72X (c) 4.23 61
124 (a) 3.36 76
A=A A 3214 (b) 3.46 65 35.16™ < .001 45 a<b<c
TZA(c) 422 55
i‘—. A]——?—H]E':% Bonferroni H & #-&35}
p < .01. "p < .001.
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of wa} §-oJ5k Aozt YL (F(1.12, 48.19) = 73.81,
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