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ABSTRACT

This study aimed to develop and validate a diagnostic assessment tool to
measure affective competencies—comprising applied digital practice, self-
efficacy, and value recognition—of digital literacy among 5th and 6th-grade
elementary school students. The instrument's theoretical framework is
based on Experiential Learning Theory of Kolb(1984), Self-Efficacy Theory
of Bandura(1977), and Schwartz's (1992) Theory of Basic Human Values. For
this purpose, the study conducted two rounds of expert content validity
reviews, a pilot test (n = 44), and a main survey (n = 305). The item structure
was finalized through Exploratory Factor Analysis (EFA) and Confirmatory
Factor Analysis (CFA). The analysis yielded a 20-item, three-factor structure
(Applied Digital Practice, Self-Efficacy, and Value Recognition). The results
demonstrated satisfactory model fit (CFI = .915, RMSEA = .075) and internal
consistency (a = .852-.912), meeting the established criteria in educational
psychology. After establishing the factor structure, a composite weighted

rastE :{iii[“ SHin thore s etas ot scoring algorithm incorp.orat.ing standardized fgctor loa.dings. was dgveloped to
B enhance ecological validity in educational settings. This validated instrument

TrEsiE dsaEnien EREuSI a provides a standardized metric for: (a) Individualized digital literacy diagnosis,
(ITHR) (b) Evidence-based program evaluation, and (c) System-level monitoring (e.g.,
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Table 1. DigComp 2.2 Five Competence Areas[11]

Area Key Components

Information and
data literacy

Recognizing information needs, searching,
evaluating, managing, organizing, storing,
and analyzing data/information in digital
environments.

Communication
and
ollaboration

Using digital tools for communication, resource
sharing, online collaboration, digital citizenship,
netiquette, and digital identity management.

Digital content

Creating/editing content in diverse formats,
integrating/reconstructing existing information,

creation understanding copyright/licenses, programming,.
Protecting personal data/digital privacy,
Safety managing digital identity, ensuring physical/

mental health, sustainable digital practices.

Problem solving

Identifying digital challenges, resolving
technical/conceptual issues, applying creative
technologies, self—assessing competencies.
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Table 2. UNESCO(2018) Digital Literacy Global Framework[2]

Area Key Components
Devices and
software Information and data literacy

operations

To articulate information needs, to locate and
retrieve digital data, information and content.
To judge the relevance of the source and its
content. To store, manage and organise digital
data, information and content.

Information and
data literacy

To interact, communicate and collaborate
Communication | through digital technologies. To participate
and in society through public and private digital
collaboration services and participatory citizenship. To
manage digital identity and reputation.

To create and edit digital content. To improve
and integrate information and content into an
existing body of knowledge while understanding
how copyright and licenses are to be applied. To
know how to give understandable instructions
for a computer system.

Digital content
creation

To protect devices, content, personal data and
privacy in digital environments. To protect
physical and psychological health, and to be
aware of digital technologies for social well-
being and social inclusion. To be aware of the
environmental impact of digital technologies
and their use.

Safety

To identify needs and problems, and to resolve
conceptual problems and problem situations
in digital environments. To use digital tools to
innovate processes and products. To keep up—
to—date with the digital evolution.

Problem solving

To operate specialized digital technologies for

Career—related | a particular field. To interpret and manipulate

competences data, information and digital content for a
particular field.
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Table 3. Digital Basic Literacy Areas in the 2022 Revised National

Curriculum[10]
Area Key Components (Examples)
Understanding
and Use Searching, collecting, analyzing, evaluating, and
of Digital utilizing information
Information
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Area Key Components (Examples)

Digital
Communication | Online communication, collaboration,

and netiquette, management of digital identity

Collaboration

Digital Content Content creation, editing, integration,

Creation understanding of copyright and licenses
Digital . . . -
e Protection of personal information, digital
Citizenship and . .
Ethics ethics, responsible use, safety
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Table 4. Review of empirical studies on the affective-domain measures
of elementary students’ digital literacy (2016 — 2024)
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Table 5. First Expert Content Validity Review (CVI)

Category Items with [-CVI .78 | S-CVI/Ave
Appropriateness Q46 .95
Clarity Q2, Q7, Q9 95
Difficulty Q7 98
Appropriateness of Format Q2, Q7 97
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Table 6. Second Expert Content Validity Review (CVI, M, SD)

Category Number of Items (Item Numbers)
[-CVI = 1.00 46 items
[-CVI = 0.86 4 items(Q26, Q27, Q28, Q50)
M >=3.50 48 items
M <{3.50 2 items(Q48, Q50)
SD <= .50 46 items
SD > 1.00 2 items(Q48, Q50)

4.2 4R HAE

Table 72} Zro] & 497) 2oz AAE
oA, 7k#] Q14] a9lo] 7MY w2 4—?—% H
Ql 5}

ZolE glaE
O
A °
L ]

o, A7)
ysol ox g
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RiE 7HA] = AsHATE s 2 Aolu ARl AT Table 100141 291 3t A 245 Auld A} Al
qoz Weg Atk 221d ES HEsl BE ATt SIS A AUAS 2ED Aot AR folat 3
2 97 s, o] vlolele) Ba7k FeHom AeHA & A 4TS Bol 9D 712 a0 BolH Golo] £
Slonz 29l $Aol FE7t 8L BT AHE B PEE oI UL VA Hal A A A7)
A A, A3 23 22(Cronbach’s a = .84)2 ml¢ ¥s &S 2% FA FT(r =751, & Btk ol ARl
(good), A71&%57 291 (Cronbach’s a = .92)2 wj¢ 4 Z|o]&(Bandura, 1997)04 AAIGH A3 Aol 57 &
(excellent), 7}x] Q14 291(Cronbach’s a = .79)2 48 7} doz2 AZAH k= Aot At
(acceptable) £+ 2 LE =2 W& dd S B
Table 10. Correlations Among Factors in the Pilot Test
Table 7. Descriptive Statistics and Reliability by Factor in the Pilot Test Preaciical . Vallie
- Self-Efficacy e
Numb Experience Recognition
Factor WIOCE N | SD | Skewness | Kurtosis | Cronbach’s « Practical
of Items ractica 1 751%* 308% *
Practical Experience . .
Experience 19 299 1 066 | 0.20 031 0.84 Self-Efficacy I51%* 1 615%%
Self- 21 | 343|064 033 | -0.02 0.92 Value 398%* 615%* 1
Efficacy Recognition
R Value 9 |391]046| 037 | -03 0.79 (**p <.001)
ecogmtlon
Table 1104 &3 Jyad 24 235 AdujEd o
A Bal yaEA W Al A= Al N
Tab17eH 8‘1% L:b E 7Ie -471” el ;ELELE:LE_EM%DJ 0] Bapro| Al golst A7 ATHp < .001 £ p < .05)
S e e e e 0 501 o) gpeisiof AEe) yg Amyol wa S AU 25
ot 242 F SM= 55 ¥ E2 =0)9 A=
BY T SO 12 et Sl 19 292 2 Afﬂ; 06-Q27(r = .767), Q2-Q13(r = .725) AT ( r > .70)
Q]— TL\'T\‘.:'\Q_‘ ;S]E(B 77)% E—OZ‘ %L_El]-ol %%%‘(S;S])Oﬂ ;}S%Qt gl o5lo =2H =2 O5lo ] ]:]_ A 1l al =R C ¥e)
/\]-O] UH cca ']X:‘E} 0]0]] UZ]—E,]— o]%EJ—/\HZ-! Qo H/H(EFA) TET TS ?o_\f%»——E LLE]O-]TO = HUE_\EOO»——
° R S e e 2 MAst}. w3 Q1—Q2(r =-.026), Q3-Q20(r = .004),
off %A sl w@HEol tish Al = ATd S HESHA

Table 8. Item~level Descriptive Statistics in the Pilot Test

Item Skewness Kurtosis
1 -2.25 3.77
14 1.06 0.03
44 -1.18 1.57
46 -1.78 1.69
47 -1.14 0.16

A 497K oflr] 2ol et Al A
=.94) A1, £49 £F-AA 4eAS7E 30 vjEel 29
o] 137§ 2 gRl=|itHTable 9 #a1]. o] £7& ;;45 H <
o] Wdon @ gz 9 QIEA(EFA)o]l UA] 4
Ad td oz dAskqint

Table 9. Item—level Reliability in the Pilot Test

Q20-Q45(r = .139) &
AX R folstA] o }24.5 Ax|etel MEA Bz}
gong QM A T O 2 &

Table 11. Item—level Correlations in the Pilot Test

Correlation Level Item Pair r p
High correlation Q6-Q27 767 €.001
(> .70) Q2-Q13 725 <001
Q1-Q2 -.026 .87
Extremely low
correlation Q3-0Q20 .007 96
(r €.10)
Q20-Q45 .004 .98
T AA oA 7eFA, A=E, 8 24 4
£ FTFH o2 AEsto] F 571 (1, Q20, Q40, Q46,
Q47)E 2F AAstT 71484 2404 Q1M = 4.77,
SD = 0.605)3} Q47( =4.77, SD 0 659) A8a
S

hom | o | e e e T e R TR PAE A wE
: 5 - I ot A2l = BA A3k 020, Q40, Q4 2 B AAA HA
: : Cronbach’s a |57} A45to] YA Q4 Asfste 2
: - j? (1); Foz gosiict Adagd £4004 Q1-Q2(r = -.026),
20 01 ™ :26 Q20-Q45(r = .139) 5 T4 AT T2 844
28 20 e > oful gzt 7 Lol srot AbA| e Sk
36 13 46 -.00 o, i FH(Q6-027, Q2-013)2 FY shef 291
38 21 1 28 U 7hdA dxg vegst Ane oHH atol gAI5teict. 371
stelecle) By g EBHo s gAStHAME, 2AH
S| IR 715 A2 OIS Fe TEHE7 0 2 SR 2912 7|8t Efst 135
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(agast, we =AW, AdH BAx)o] FHE 57)
YU AMstol A4S, oA RYEL SH-fA =
£ B AN E AR 2Rl Huo A5 o
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H3202 PAB BT AW Y7L, A7 Es
192F), 74 AHBEP) F 447} 2ol A 4
A o5 elA e BhAl (1) 79 B 7|

W57 ok A3 ele (1) oA 63] ol 4(53) 7 o]
A4 7w 574 HEs Bt PASIT A E5E 2
742 QA 291 A3 19 R oI e 1tk
(5%) 71719 ZE 74 59 WES Aot

4.3 2 Ax

=

431 71e5AHF L Agx 24

2 Ar 2T 5AA H3/dE Hotstz] Y5 Table
120l A o) = (Skewness), H(M), EZHZHSD),
FE-HA ATAS, AHF o
2 BA5HT

Table 12. Items with Outlier Values for Skewness, Mean, and SD in
the Main Test

Items (Values)
Q41(-1.172), Q43(-1.368)
Q43(M = 4.26)
Q40(SD = 1.53)

Outlier Criteria
Skewness » Azt 1
M =42
SD> 1.5

Corrected item — total
correlation < 0.40

SMC < .40

Q20(.381), Q38(.383), Q39(.351)

Q20(.363), Q24(.386), Q44(.389)

Q41(Skewness = -1.172), Q43(Skewness = -1.368) &
FollA] B o], Q43(M = 4.26) BFollA HAaIrt,
Q40(SD = 1.53) &&ollA] HxEgt Eato] I&EACH W
2z A oA Corrected item-total correlation <
40 7]Foll B&okA] b= 232 Q20(.381), Q38(.383),
Q39(.351)0] 2™, SMC < .40 7]&oA= 020(.363),
Q24(.386), Q44(.389)7F sidst3itt M= 7|&3 a if
deleted > ZA| a 7]&0) sFste 22 At

&oto] ot EH eafA oz AASE F uig] gAA Q1R
A(EFA) A4d 2 A= s e s MY OA1E vhE 295}
Ak o] g2 Tl 27 4471 £F2 20709 2Fe=
Z31ith. HE2 o2 37 29lo] 2&E o & A5
3} 2 H%(Extractlon Sums of Squared Loadings) 7]&
o 2 4.3%, A7 TS 44.6%, 71| Q1A

Table 13. Factor Loadings and Communalities from EFA

Item Pract_ical Se_lf Valqe_ Extracted_
Experience | -—Efficacy | Recognition | Communality
Q1 14 .598 -.022 478
Q2 -.084 162 .607 451
Q5 -.088 .84 -.017 .588
Q6 -.083 .083 147 .568
Q9 -.086 -.037 113 407
Ql1 .004 .566 187 .505
Ql4 428 298 .189 677
Q15 130 -.079 135 .593
Q17 -.152 936 -.078 611
Q18 -.099 .854 .030 .647
Q23 211 .560 .055 591
Q25 166 592 .064 .593
Q26 -.019 -.026 .682 426
Q27 715 -.006 -.116 412
Q28 144 .051 -.021 591
Q29 .894 -.220 .016 572
Q30 .568 0.160 .103 591
Q31 .627 0.056 -.026 426
Q32 .339 0.567 -.060 .650
Q33 .069 -.050 740 .564

4.3.3 CFA Z3} 314

3719 st el(AAd AY, A7 a5, 7H4] Q1A %9
EfA S A=517] 98 CFAS 2885tdtHTable 14 &1,

Table 14. CFA Fit Indicest

Index Value Interpretation Criteria
4.3.2 EFA A} 5)4 X’ 455.965 (df=167, p <.001)
43 A3} KMO = .943, Bartlett’s ¥(190) = 7379.070, x 273 <302
p < .0012 EAHOR foluaiA| ekt 29l HAjof 4 o o 0@
3 Zo pustart. 23 YA HYolNE SAH 2 1 90 = 0@
AT W87 2AZ S0l Leistel 24 g 473 4 KMSEA ik = )
E3lch 94 EAA 7|F0 2= FEAo| 40 njHo] 2 90% CI (RMSEA) .067-.084 -
3, 291&B5}EFo] .50 vlgkel 2 (Hair et al., 1998), I
AHa7 30 Z2pel 29, 12)al Cronbach’s a e}l 24 A3} 32(167) = 455.965, p < 0012 EAH o=
002 miRkel 2eb2 Al FE= Ao ©l 7IEE 4 gojsiglon, y/df = 2.7302 7|FS 255 2l A
RSP0l CIRIE 71 A Ho|x! ge] FEH 7 7l 9 BT Rolsa Jjut Efglst 136
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Figure 2. CFA Results for the Affective Domain of Digital Basic
Literacy

Helg = (convergent validity) & 54 7idS %3t
FE0] MR =2 s Hol= &g 9|t &
A BESE Q1R AN IAIE = (CR), B+
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Table 15. Convergent Validity (CR, AVE)

Sub—Factor Items CR AVE
Bpeioce | Qp.0m,081 | 086 | 031
Self-Efficacy Q?é: 8;%;’5%;’2 0.911 0.563
Rec\c/)aglr‘fiiion o 8266Q(2933Q15 0.854 0495

A1 73l9] CR = .860, AVE = .510, A7|&579] C
911, AVE = 5638 2% d% 712e 2=} P

x] QA9 A9 CR = .854% WA Ay 71E2 2|5t

FoLt AVE - 4952 :509] 3-8 7|0l nlsto] 7je

Gzt A A FRIskith. 12 Fornell and
Larcker(1981)f] ©t2 AVEZ} .50 m]9to]2}= CRo] .60
oj/folH et AAsitia Hytong 2 H o
7HA Q1A 8]l A SREGEE FHSE Ao 2 afAsHR
c}.

HHelG = (Discriminant Validity)+ Fornell¥}
Larcker(1981)9] 7|&2 %8&5}o] Z 2919] AVE A&
o] o2 gRlute] JArEL =22 453t Table
161} Zro] A71&57H(V AVE = .750)3 71| Q14l(y/ AVE
=.704)2 25 291 7+ AH(r= .684 - .735)EC} tzof T
Etg =7t SEE Qe 28 A HE(VAVE = .714)2
A7) &5z ko] AuA 4 (r = .735) B} @tth o)==
‘d7do] o] 2H o8 of|FH AR =2 FREAts 7H

H5A S At

rlo

Table 16. Discriminant Validity

_ Practical Self- Value
Sub-Factor Experience | Efficacy | Recognition A
Practical 1.000 735 644 714
Experience
Self-Efficacy 735 1.000 .684 750
Value 644 684 1.000 704
Recognition

olo]l Henseler et al.(2015)°] #|QFer HTMT 2AlS
Z7t2 495t AutE= Table 173 2o ZE QQlx9]
HTMT %ol .85 u]9H.679-.821) 2. & LtebT). o]= Hhy
22 Jolo| A 7|913t AT2, HTMT7} o Q23 o 7]
z% Xﬂ%@-q—% 2’]1_. \__?_ 7&“‘]’%‘ —L-E:i iy [q1 'Zl\_ 7}“‘5‘?_]_-
szoz peEr.

Table 17. HTMT Test Results

Factor Pair EPract‘ical Self-Efficacy Valu_e .

xperience Recognition

EPmCFiCa[ 1.000 821 679

Xperience

Self-Efficacy .821 1.000 11
Value 679 711 1.000
Recognition

A=5ket Q18, Q28 030 %7] 7jdkA] o]22 oz
ZV7k 7] 14](Q18) AH7] &6 7H(Q28, Q30) 2.7lof| &3t
<l

Aot BA BEAoMEe R A HY .
Balg]itHTable 18 &), WFH U] 177 &
3 A A3yt 45| L]kl cHTable 1
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Table 18. Item—level Consistency Analysis Between Theoretical and
EFA/CFA Classifications

Theoretical EFA/CFA Final .
Item ot SR Consistency Status
Classification Classification
P Practical .
Q28 Self-Efficacy Experience Inconsistent
) Practical .
Q30 Self-Efficacy Experience Inconsistent

Q18 | Value Recognition Self-Efficacy Inconsistent

Table 19. Final Factor—wise Item Composition

54.6%% AdWstct. 291 Alg & (o = .852-.912) &

A= (CFI = .915, RMSEA = .075)= J&35}3ith.
A= 712 gAE 9 g =37 24 9 V)& o

Foll JFH S Hebsian z%i“@-‘ﬂ o<l 2&-%4 3

QA A, A1asd, 7H AN

g ﬂé

7}74]7413 Xil*l(’“‘#% oA —4—47} O‘E} %
A

o

n| X th= Bandura(1977)9] o] &2 %

.001)% gzaogzﬁ 74040] =7 JAol AHA o9
A .
o] AAtel EFA, CFAS Aget ¢ YHES 2485t 4
2 7

Factor = (ONrLgriélljirE)FA/CFA Nultrz]f_[: of Cronbach’s ol A& e Axlo] efdA S gAA o 2 =351t o]
Practical 014 027 028 et Aiks 258 IR HAM A B3 ng Aol 2
Engrli:ﬁce 029. 030, Q31 6 858 -5 W Bt =] e As RErRtt
Digial Seli- | QL 05, Q1L Q1. o Lok 2 o] mates ©s] o e e
Efficacy | QI8, Q23, Q25, Q32 8 912 ot o 27 ¢, Aok — e - A g% 2o
Digital Value | Q2, Q6, Q9, Q15, 6 95 2 olojAle B8 ded 225 FT 4 Atk Mol
fecogniion Q26,0 | A 2% AHH 1A E Adoh. T E& ke o
3 2tk a9 FRolME wAPE B 2 AT AIE Ht
Foz s 7 9 goue A3 3tk og &
e of, k%] Q4 Eout AF YN A ESYel de 8
Bo1d QQIBA(CFA) AWE vleteg g =30 & Aole AF 3PS AT 4 e AR ZRAE I
olF o] M4 AMZ S 95t AN =S o2 0B AAF £ AlAlsto] A0S EoE 4 Ao ®BH, A7 a5
Att. g ®E3F QRIS HEX R Feste] AW EH 99 7hA| dAo] £E5T sh¥olAl= dF o
oot Ho] Fok H, 5 29lof &3 Rgo] 7EA] ik A" 71Eo] Aol Z]ojshe AR HojFo] 3% 571
Ge 2oy Ag4s Agsiet. 2o QA4 wa KUY 4 drk T6 AT AR rmet 3gsiel 7
Fed e S8l T A4 wgstn], g e QR A(EFA) W HAE EF A0 282 4 A oIS 0 AlEE
oM =&E MY Bab &2 FHES HEXE Fes] Aol W2 AclAle B FY nido] Az Al S
53 A4 ArEsts WAl o2 LA FoALO 2N W FA 2F AL S =L = AT Eoh, &
gue|Fo 29l AN E(CR)E FIINHM A7) = St Atelate] g AlRlas grelol A 7k /14 Ad 2
86, F2[A71 &5 = .90, F3[7kA] ¢14]] = 8502 vet  2H5 WHFste] &21A AbRo] tiet BEE S 2AIs= 5
wtom], CFA A& = x|4(CFI = .973, RMSEA = .043)5  wat &% o4 dAlol= &8 7hssttt. olzjet 482 7]
Bafl #24 iAol FRE QI WG s Flo| Wy & XS B ASVIER A Ak dAS S8 A
BAFEZ2]S(AVE = 557} FI-F3 7t 44 Alggt(e? AR 2t 7hssit
= .256)2 4F3l5to] eI 7|28 22519 A A= w7 Ao yAE AofH AF A=
2 dne)Ee o 342 3l )k A4 ojy] oj27  § FESH] A w5y JAE et o €8 4
992 ZIx|uk 25 Al glo|E] 28 7HZo] "esir} Atk £ A golit stalgoll F5o2 WA UEh= 2
Al dAE & w4 7] 14)E& stetsta, o5 /i
5. w0 w AZ Z};l j%ﬁi Ejj&ffi_l%% 7188kt %_LF—_ & A
85 ME-Egske 5 A vlolg Z|ut HA apEH
S ALE + Uk ol2d A F82 71E W AR
& A7e 255 5~68Hd 9] OAE 712 &F  (KERIS, AIZREH 5)3} AAI5ke] Aleh4] stdsine] o
& 9 FH(HEA A, AESH, 7H IA)E WD AR oR =ofshe Walo] @A oln). gF M Ty HF
she =75 JHESt B e Ase s dEstaltt 1 Al Ao val dlojelg 283 u] A o] Xt
2k ollul 2 73708 Ags) ME7E 10919 HER 507 7HsAw AAlE
2 Z2, 22 A7t AERA)S AA 497] 272 o = Ao Al & AT AL HhEh 2. WA,
A EAE( = 44)0 28, 2 HAHn = 305) AEZ G4 5Y BEE(n = 305) 22 EFASt CFAS S35to] g 7h4]
Z|(EFA) - 2Q12](CFA) 2R12AMe dAISHlh 2F =5 & 7heAol glow axt eigd AES AXA got gt
= A 438 39 (62d), HAR AESHBEF), 3 7ks/del @At denz FE BEHSS Bl 2y o
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