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[Abstract]

This study examined the criterion-related validity and temporal stability of the Affective Domain of
Digital Literacy Scale (ADLS) using a three-wave longitudinal design, with metacognitive self-regulation
serving as an external criterion. A total of 157 fifth-grade students completed the ADLS and a
metacognitive self-regulation measure at three time points: pretest (April), midpoint (September), and
posttest (December). Data were analyzed using Pearson correlations, cross-time correlations, and
mixed-design repeated-measures analysis of variance (ANOVA).The ADLS total score demonstrated
significant positive correlations with metacognitive self-regulation across all three time points (r = .599 -
.641). The magnitude of these correlations showed no significant differences over time, indicating
consistent criterion-related validity. Regarding temporal stability (test-retest reliability), the ADLS total
score and the Self-Efficacy subfactor exhibited adequate stability, whereas the Value Perception
subfactor showed relatively lower stability. Furthermore, repeated-measures ANOVA revealed that ADLS
scores increased significantly from the pretest to the midpoint and remained stable thereafter. In
contrast, metacognitive self-regulation showed no significant changes over the same period.These findings
provide empirical evidence for the criterion-related validity and temporal stability of the ADLS,

supporting its utility as a reliable repeated-measurement tool.
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I. Introduction

1. Research Background
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3. Research Questions
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II. Theoretical Background

1. Digital Literacy and the Affective Domain
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2. Metacognitive Self-Regulation
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3. Types of Validity Evidence and Temporal
Stability
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III. Research Method

1. Participants
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IV. Research Result

1. Descriptive Statistics and Reliability
71— H:]O]J }\]Htﬂ 7]% 71]@{ LH)H oh,]-/\-] /\]QE
Cronbach’s YT}t Table 10f AA|sIYCt

Table 1. Descriptive Statistics and Internal Consistency
Reliability by Time Point (N = 157)

Varia Pre Mid Post
ble M SD | a M SD | a M SD | «

ADLS 3.46 |0.60|.915| 3.63 | 0.62|.925| 3.69 |0.60|.914

Total

E 3.18 |0.73|.826| 3.37 |0.68|.790| 3.50 | 0.67 | .796
Ef 3.51|0.75|.872| 3.68 |0.82|.913| 3.72 |0.78|.888
Vv 3.66 |0.64|.818| 3.83 |0.61|.825| 3.82 |0.63|.825
M |4855|8.27|.850|49.83|9.46|.900|49.55|9.87|.886
Note. E = Practice Experience; Ef = Self-efficacy; V = Value
Perception; M = Metacognitive self-regulation.

Note. ADLS scores are item means (range: 1-5).
Metacognitive self-regulation scores are 15-item sums
(range: 15-75).

ADLS &

o2

2 Cronbach’s a= A A|&d 2% 91 o]Af
ojglon] stglaole 79 - 91 W= o
% Bk HERIXA Ap7|x7Ae] du}
st

&0

2. Criterion-Related Validity: Correlations Between
ADLS and Metacognitive Self-Regulation by Time
Point (RQ 1)

ZF Aol ADLS(B7 3 sh e.91)e} HERRIAA A}
71273 7t Pearson A A LS Table 20] A|Alst3iCh

Table 2. Correlations Between ADLS and Metacognitive

Self-regulation by Time Point (N = 157)
Variable Pre(T1) | Mid(T2) | Post(T3)
ADLS Total X M bATHxx | 63 1xxx | 59wk
Practice Experience(E) X M | 562%*x | 555 | B571xx*x
Self-efficacy(Ef) X M B87xxx | B7Axxx | BBT7*xx
Value Perception(V) X M A63xxx | ABTxxx | 333*kxx

Note. M = Metacognitive self-regulation. ***p < .001.

ADLS 378 HERIAA AP 222 BE AFA &
ot A ks Boni(r = .599 - .641, p < .001),

Ayme] 27)& Cohen(1988)9] 710 mh=wl S0
2 220 dgasct siolael & ARFYr - 551

-.562)3 AP71ES572Hr = 574-.587)& Ao AA vl
A QPR 59 AT BAC IR A -
463)7F FHr = 481)0llA Bt 259 S YRS
U AR AR (r = 333)ollM= TR o= Yol 4
= 2ot

AR R 3719] Rlolg BAIR o 2 2lolsly] 95

Steiger(1980) 78S AAISH 2+ Table 30] AAI5HC
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Table 3. Comparison of Correlation Magnitudes
Across Time Points: Steiger (1980) Test Results

. T1 vs T2 T2 vs T3 T1 vs T3

Variable
z p z p z p

ADLS
Total X 0.110 912 0.694 488 | 0.716 A74

M
ExM 0.199 842 | —0.032 | 974 | 0.162 .871
Ef X M 0.047 962 | —0.035 | 972 | 0.013 .990
VXM | —0259 | .796 2.011 .044 1.541 123

When Benjamini-Hochberg correction was applied across
all 12 comparisons, no adjusted p-value reached significance
(p_adj = .528-.990).

ADLS &7 vEIRA A7jage] Ame A Al
Zh Ul 2ol Qg Atol7h UrhuAl eolet. slele

ol 2 AXMAFY AP|ESUE BE A 7t H| oA &

ojgt Ajol7} QAT FRIRIAe] B B2 o A% vlE
oM 42 2719 Z47t 89 420 £SOz -

2011, p = 044, E5012 1) Sl i B
Agjoln} AR o AL w]molAE 90lstA] eoli(z =
LSAL, p - 123). Wb AARI9IA3) oIl Al
Ao] watio] AL Aol ofstelslS THs Aol
%t Benjamini-Hochberg B7 A& A] §2lstA] ¢
B ATjo]B2(p adj = .528) Z0] 2 a0l B

sfct. ololl ot 45Tl ok VAR et
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3. Temporal Stability(RQ 2, 3)

3.1 Rank-Order Stability(RQ 2)

7+ §Q19] A7 7t Pearson AfHAIE
Al

OIF A 7t ARHAMKI-Z7F, £7F-AES)L H]Q1E A
A FFRAP-ARS)ES AYbRoZ = |
A 7170] Zol84g 29 o] Zast At
Fa} By

Table 4] |

3T
ox. b

Table 4. Cross-Time Correlations: Rank-Order Stability
(N = 157)

Variable Pre-Mid Mid-Post Pre-Post
ADLS Total 6647 686" 550"
E 4907 494 456"
Ef 678 748" 6127
Vv 6047 538" 340"
M 7307 760" AT

Note. E = Practice Experience: Ef = Self-efficacy; V = Value
Perception; M = Metacognitive self-regulation. ***xp < 001.

HERRIRA AP7|2AL Q1™ A]AZF r = .730-.760, A}
A-AFS r = 6472 7P =2 oY 4L BT
ADLS £4(r = .550-.686)it A7 &57H(r = .612-.748)
o RAEH 2z0] obyAge UeRATH AXMAS(r = 456
.340—.604)2

3.2 Mean-Level Change(RQ 3)
7} wielo] il AlE(IS vHEAA /el 3
SIS MU T aclo2 YA ETPA WA ¢

Y

Table 5. Results of Mixed-Design Repeated-Measures
ANOVA (N = 157)

Varia Time GroupXTime

ble F | df1| df2 p n’| F| p | n
ADLSa 15.96 | 1.91] 296.28 | < .001|.093|0.20 | .819 | .001
Total

E 1593 2 310 | < .001[.093]0.60|.549 | .004
Ef? 9.22 |1.92] 298.25 | < .001|.056|0.28 | .753 | .002
Ve 6.78 | 1.80| 27853 | .002 |.042|0.30|.744.002
M2 2.68 |1.92]297.00 | .073 |.017|1.20|.304 | .008

Note. @ Mauchly's test indicated violation of sphericity (p
< .05); Greenhouse-Geisser corrected df and p are
reported(ADLS Total £ = .956; Ef € = 962; V £ = .898;
Metacognitive self-regulation £ = .958). E met the sphericity
assumption and is reported without correction. n,? = partial
eta-squared. For interaction tests, the same (corrected) df
as the corresponding time main effect were applied. Pairwise
mean differences are based on estimated marginal means:
minor discrepancies with Table 1 may occur due to rounding.

Qlof| A 7-oJsHA] hgrom(ps >
LT Et HRlo A RoJskA] &
= .001 - .008; Table
1 A 154 WS =2 o] Al

IS UJR|A] AFSES AAL
<= Table 60f AA|5tSict.

Bonferroni A2 H]ul ZAY
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Table 6. Bonferroni Pairwise Comparisons of Estimated

Marginal Means (N = 157)
Variable |Comparison| Diff SE 95% CI p
[0.080,
T1 T2 | 0.177 | 0.040 0.274] < .001
ADLS [0.111,
Total T1 T3 | 0.222 | 0.046 0.333] < .001
. [—0.049,
T2 T3 | 0.045 | 0.039 0.138] 741
T1 — T2 | 0.198 | 0.057 [éj:?;;] .002
Practice [O' 174
Experience| T1 — T3 | 0.316 | 0.059 T 1< .001
0.458]
* T2 713 | 0118 | 0054 | (20014 | oy
' ' 0.249] :
[0.047,
T1 T2 | 0.169 | 0.051 0.291] .003
Self-effic . [0.070,
acy(Ef) T1 T3 | 0.201 | 0.054 0.332] .001
[—0.078,
T2 T3 | 0.032 | 0.046 0.143] 1.000
T1 — T2 | 0168 | 0.045 [52075% 001
Value [O' 014
Perception| T1 — T3 | 0.157 | 0.059 e 026
0.299]
W T2 - 13 | —0012| 0048 | (70128 1 g
) ) 0.105] '
[0.004,
Metacogn T1 T2 | 1.284 | 0.529 2 564] .049
itive [—0.658,
self-requl T1 T3 | 0.841 | 0.619 2.340] 530
ation . _ [—1.744,
T2 T3 0.443| 0.537 0.858] 1.000

Note. Diff = estimated marginal mean difference (later —
earlier; positive values indicate increase). SE = standard
error of the difference. 95% CI = Bonferroni-adjusted 95%
confidence interval. p values are Bonferroni-adjusted.
Estimated marginal means are averaged over the levels
of group.

ADLS 8L A9 a7t FOlohITHF(1.91,
296.28) = 15.96, p < .001, np2 = .093). At v Ax}t
APZOA B W AP O AR R0] Z7PF o)kl ot
SA0IA AR R0] HEte [oloA] okt (Table 6). oF%]
Q9% YUt S Hoj AAAE, AP|asd. 7R
Al L& APOA Ftog RolsH F7IsE & ARRIA]
A= it

olERIRIA A7) 2 A9l FaiPrt folshA] Aot
CHF(1.92, 297.00) = 2.68, p = .073, np2 = .017).
Bonferroni AFS H]wof|A] AP-Z7t vt Ha4d %ﬂ
270 £l o}(p = .049), 2&517} S0l5HA] o
ooz oig A= BERAFO0 R siAstgict

ol/de] Zuts FolH ADLS(EA ¥ sk Q)= At
oA Ftoz FOlsHA 71t & ARSTA] (A%l =
S B 9 oERRIRA A7 2L A" 2
St o H:]g}_ EOIK] o}ol-q

o
Y

o

ZF A1) AR 7 Hat Wt A Fig. 1o AlAlst
Ak 2 e AT 252 Patt 24 F9 Baolr] oA
o= 95% 4l2lhe UERdTE HIERRIXA AP 2782
A AR5 - T5R)E B3 152 ol 1 - 58 A

wigtslol k2 wiolnh S S0 BAISIC

40

3

2

H

% 3.6

2

3

g -e ADLS Total

% 82 -8 Practice Exp. (E)

w A Self-efficacy (Ef)

=4~ Value Percep. (V)
<7 Metacog. SR (M)
Pretest Midpoint Follow-up
(Apr.) (Sep.) (Dec.)
Fig. 1. Mean—Level Changes in ADLS and Metacognitive

Self-regulation Across Three Time Points (N = 157)

4. Supplementary Analysis: Control Group Results

Table 7. Supplementary Analysis: Criterion-Related
Validity in the Control Group (n = 71) Compared

With Full Sample (N = 157)
Varia Pretest Mid Posttest
ble |Control| Full |Control| Full |Control| Full
ADLS 6697 | 6417 | 6337 | 6317 | L6307 | 5997
Total
E 626" | 56277 | 454" | B55™ | 524™ | 551"
Ef 650" | 587" | 642" | K74 | 626™ | 587"
\ AbA™T | A3 | 449 | AB1TT | A37T | 333
Note. Control = control group only (n = 71); Full = full
sample (N = 157). *=**xp < .001.
2 A79] xkast AgE ol 1 §h g m2 I A
b B89 ol 2uEglonE At ol $A
Al 29 A

Table 71} Table 89

Table 8. Supplementary Analysis: Rank-Order Stability
in the Control Group (n = 71) Compared With Full

Sample(N = 157)
Varia T1-T2 T1-T3 T2-T3
ble |Control| Full |[Control| Full |Control| Full
ADLS
627 664 489 .550 .609 .686
Total
E A377T | 4907 | K44 | 456 | AT | 4947
Ef 631777 | 6787 | B04™ | 61277 | 6617 | 748
Vv 563" | 604" | 335" | 340" | 501" | 538"
M 76177 | 7307 | 6557 | 64T | 7617 | 760
Note. Control = control group only (n = 71); Full = full
sample (N = 157). ***xp < .001.
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V. Discussion
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2. Temporal Stability: Rank-Order Stability and
Mean-Level Change(RQ 2, 3)
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4. Limitations and Suggestions for Future
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