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[Abstract]

The purpose of this study is to develop and validate a scale for measuring digital literacy by
identifying the factors consisting of digital literacy and extracting items for each factor. Preliminary
items for the Delphi study were developed through the analysis of previous literature and the
deliberation of the research team. As a result of two rounds of the expert Delphi study, 65 items were
selected for the main survey. The validation of the items was carried out in the process of exploratory
and confirmatory factor analyses, reliability test, and criterion validity test using the data collected in
the main survey. As a result, a 4-factor structure composed of 31 questions(factor 1: digital technology
& data literacy- 9 questions, factor 2: digital content & media literacy- 8 questions, factor 3: digital
communication & community literacy- 9 questions, factor 4: digital wellness literacy - 5 questions) was
confirmed. Also, the goodness of fit indices of the model were found to be good and the result of
reliability test revealed the scale had a very appropriate level of Cronbach’s alpha(a=.956). In addition,
a statistically significantly positive correlations(p<.001) were found between digital literacy and internet
self-efficacy and between digital literacy and self-directed learning ability, which were predicted in the
existing evidence, therefore the criterion validity of the developed scale was secured. Finally, practical
and academic implications of the study are provided and future study and limitations of the study are

discussed.
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I. Introduction
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II. Related Works
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III. Method

1. Research Participants
1.1 The Stage of Measurement Development
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Table 1. Delphi Study Participants

Research/
No. Position Sex Education
Experience (years)
1 Instructor Female 7
2 Instructor Female 1
3 Teacher Female 20
4 Teacher Male 8
5 Teacher Male 15
6 Teacher Male 14
7 Professor Female 15
8 Professor Female 11
9 Researcher Female 10
10 Researcher Female 34
11 Researcher Female 2

1.2 The Stage of Main Survey with the
measurement developed
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Table 2. Survey instrument
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2. Data Collection
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Factor No. Item
1 I can distinguish between digital and analog.
2 I am aware of the different functions that different digital devices have.
3 I am aware of the latest digital trends.
4 I am very curious about new digital technologies.
Digital 5 I am not afraid to learn digital skills with which T am not familiar.
I can learn new digital skills myself and become familiar to them without someone else
Technology 6 .
Literacy teaching me. _ . .
7 I try some new digital technologies before others do when they become available.
8 [ use appropriate software depending on the purpose (e.g., documentation, video and
audio production, and visualization).
9 I am aware of the positive and negative sides of digital technologies (e.g., AR/VR,
drones, and Al).
1 I think it is important to use data without relying solely on my own thoughts.
2 I am aware of different methods of collecting data (e.g., public data, questionnaire
surveys, and reports).
3 I use data in accordance with principles and procedures.
4 I am able to visualize data in graphs, figures, and others so that the data can be
Digital viewed easily.
Data 5 I know how to synthesize and analyze multiple data.
Literacy 6 I think it is important to add subjective interpretation to objective analysis during data
analytics.
7 I think qualitative data, such as comments, interview results, and product reviews, are
sometimes more important than data quantified in numbers.
8 I am able to make reasonable decisions based on data.
9 I have solved problems by using data.
1 I feel the content I view has a strong impact on my thoughts and emotions.
2 I try content from some other areas in which I am less interested.
3 [ am able to distinguish between true and false information included in digital content.
4 I am able to create digital content (e.g., texts, images, characters, and videos).
Digital 5 I am .able to plan ahead before creating digital content (e.g., texts, images, characters,
Content and videos).
. I have created digital content (e.g., performance assessment outcomes, study plans, and
Literacy 6 ) . .
study planners) not just for school assignments but also to learn something myself.
7 [ often create a variety of digital content (e.g., videos, characters, avatars, and emojis)
in everyday life.
8 I am able to protect the copyright of the digital content I created.
9 [ think about the potentially negative impact of the content I created on other people.
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I am able to find the information I want by using appropriate search terms when
searching for some information.

I am aware of the different features that different digital media have (e.g., blogs,
YouTube, and Instagram).

[ fully understand how to use different digital media (e.g., blogs, YouTube, and
Instagram) and use their different features.

Digital I think useful information should be actively shared by using digital media.
Media I am able to set the level of visibility necessary when sharing information on social
Literacy media (e.g., Facebook, Instagram, and YouTube).
[ avoid having unconditional belief on the information I obtain from digital media, and
make own judgments after checking various information.
I think online media may support the position of a certain individual or organization
with editorials or columns.
[ am able to distinguish between information and advertisements on digital media.
I am aware of digital media’s social functions, roles, and responsibilities.
I listen carefully when talking with others online to avoid missing or misunderstanding
what they are saying.
I think more efforts are needed to empathize with others when communicating with
them online.
3 [ am able to accurately identify other people's intentions when communicating with
them online.
. 4 I try to write something online without hurting other people's feelings.
Digital - - -
Communication 5 I accurately deliver my. thoughts in .emalls and t.ext me§sages. . . .
Literacy 6 I am able to communicate my feelings appropriately without lashing out in anger online
when [ am upset.
7 [ acknowledge my mistakes if any during an online conversation and try to make
improvements.
[ am able to persuade people who have different opinions from mine online.
I am aware of how to resolve conflicts with friends online if they arise.
I remotely communicate outside of school, and collaborate with friends to finish
assignments.
[ try to behave responsibly online.
I am aware of the roles and responsibilities I should fulfill as a digital citizen.
I am aware of details of what I should not do, such as copyright/publicity/privacy
infringement or defamation.
[ actively engage in the online communities to which I belong in accordance with my
Digital given roles.
Community I am aware of digital etiquette to follow online (e.g., texting etiquette and video call
Literacy etiquette).
6 I think other people of different languages, races, religions, and cultures from mine
must be recognized and respected online.
7 [ think different opinions from mine should be respected in online communities.
8 I try to give help to friends when I see them being bullied online.
9 I want to use digital to help socially and economically underprivileged areas or people.
1 I maintain good posture when using digital devices.
2 I voluntarily limit the time I spend using digital devices so that it will not interfere with
my study.
3 I am able to protect myself from cyber-violence and cybercrime.
4 I try to stay calm to not respond to negative comments too emotionally.
Digital 5 I.am able to protect my digital devices and information from hacking and computer
Wellness VITUSES. - -
Literacy I am able to use various apps (e.g., health apps, exercise apps, menstrual cycle apps,

and emotional journals) to take care of my own health.

I think using digital for learning can make it more exciting to study something.

I think digital should be used to not just enjoy something but also improve my abilities.

O |00 o~

I am able to express my digital identity in a digital profile.

—_
o

I try to leave a positive digital footprint online. (*Digital footprint: Traces that one leaves
behind on the Internet through posts and comments)

Total

65
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3. The scales to confirm criterion validity

3.1 Internet Self-efficacy Scale
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3.2 Self-directed Learning Ability Scale
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IV. Results
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Table 3. 21 items extracted from 1% factor analyses
Factor
Factor Label Item 1 > 3 7
[ am very curious about new digital technologies. .805
I can learn new digital skills myself and become familiar to them 765
Digital without someone else teaching me. '
Digital Techno- | I try some new digital technologies before others do when they 764
Techno- logy become available. ’
logy Literacy | I am not afraid to learn digital skills with which I am not familiar. | .703
& Data I am aware of the different functions that different digital devices 652
Literacy have. '
Digital [ am able to visualize data in graphs, figures, and others so that 714
Data the data can be viewed easily. )
Literacy | I know how to synthesize and analyze multiple data. .684
[ fully understand how to use different digital media (e.g., blogs, 778
YouTube, and Instagram) and use their different features. )
.. . [ am able to set the level of visibility necessary when sharing
Digital Media . ; ) .
Literacy information on social media (e.g., Facebook, Instagram, and .753
YouTube).
I am aware of the different features that different digital media have
.684
(e.g., blogs, YouTube, and Instagram).
[ try to write something online without hurting other people's 804
feelings. )
Digital [ acknowledge my mistakes if any during an online conversation and 746
Commu- | try to make improvements. )
Digital nication I think more efforts are needed to empathize with others when 227
Commu- Literacy communicating with them online. ’
nication [ listen carefully when talking with others online to avoid missing
i . . 723
& or misunderstanding what they are saying.
Commu- I think different opinions from mine should be respected in online 750
nity . communities. ’
Literacy Digital [ am aware of digital etiquette to follow online (e.g., texting etiquette
Commu- . ; 727
nity and.wdeo call etiquette). . _
. I think other people of different languages, races, religions, and
Literacy ) . ) 725
cultures from mine must be recognized and respected online.
I try to behave responsibly online. 699
I maintain good posture when using digital devices. .844
I voluntarily limit the time I spend using digital devices so that it 824
Digital Wellness will not interfere with my study. ’
Literacy [ am able to use various apps (e.g., health apps, exercise apps,
menstrual cycle apps, and emotional journals) to take care of my b66
own health.
Eigen Value 5.085 | 4.484 | 2.452 | 2.086
Variance Explained(%) 24.215(21.353 | 11.674| 9.933
Cumulative Proportion of Total Variance(%) 67.175
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Table 4. Final 31 items selected after the discussion about content validity

Factor Label

Item

I am aware of the different functions that different digital devices have.

Digital I am very curious about new digital technologies.
Techno- | I am not afraid to learn digital skills with which T am not familiar.
Digital logy I can learn new digital skills myself and become familiar to them without someone else teaching
Techno- Literacy me.
logy I try some new digital technologies before others do when they become available.
& Data I am aware of different methods of collecting data (e.g., public data, questionnaire surveys, and
Literacy | Digital reports).
Data I am able to visualize data in graphs, figures, and others so that the data can be viewed easily.
Literacy I know how to synthesize and analyze multiple data.
I am able to make reasonable decisions based on data.
Digital I try content from some other areas in which I am less interested.
Content I am able to create digital content (e.g., texts, images, characters, and videos).
Literacy | I am able to protect the copyright of the digital content I created.
I am able to find the information I want by using appropriate search terms when searching for
Digital some information. . . _ .
Content I am aware of the different features that different digital media have (e.g., blogs, YouTube, and
& Media | Digital | 1St39ram). : - .
Literacy Media I fu.IIy gnderstand how to use different digital media (e.g., blogs, YouTube, and Instagram) and use
Literacy their different features. S . . . .
I am able to set the level of visibility necessary when sharing information on social media (e.g.,
Facebook, Instagram, and YouTube).
I avoid having unconditional belif on the information I obtain from digital media, and make own
judgments after checking various information.
I listen carefully when talking with others online to avoid missing or misunderstanding what they
Digital are saying.
Digital Commu- | I think more efforts are needed to empathize with others when communicating with them online.
Commu- | nhication I try to write something online without hurting other people's feelings.
nication Literacy I acknowledge my mistakes if any during an online conversation and try to make improvements.
& I remotely communicate outside of school, and collaborate with friends to finish assignments.
Commu- . I try to behave responsibly online.
nity Eggr:?r:u— I am aware of digital etiquette to follow online (e.g., texting etiquette and video call etiquette).
Literacy nity I think other people of different languages, races, religions, and cultures from mine must be
. recognized and respected online.
Literacy

I think different opinions from mine should be respected in online communities.

Digital Wellness

I maintain good posture when using digital devices.

I voluntarily limit the time I spend using digital devices so that it will not interfere with my study.

I am able to protect my digital devices and information from hacking and computer viruses.

Literacy [ am able to use various apps (e.g., health apps, exercise apps, menstrual cycle apps, and emotional
journals) to take care of my own health.
I am able to express my digital identity in a digital profile.
Total 31
&, 3091 1594}, 4091 424}, 5 348302 PHE & 2 Aol FHEW) AUAD] s olee
Be7F A7 7iEEQt. Rl TLI”E CFI A4~ 0.9 TLIet CFI X|22] 7130.9 o])= HF Eaxo=z HX
ool 7lEo R MAel atelA ARG Aoy ke g URich 9 A& BRE gojoldd 79
1 pAF0] 71ER] 0 0]ZE Q. o]of] EAIA 9 ‘—Er*—*. o] A agolA 1800(HAE HZ==2A] & HoJE

Alol(4g=4) AAsH L7kA] TLI”E CFL A|47t 0.

o5 2lERX), 200K 2Ex & vjtjo] 2lE2iA)), 3
92 AR ARUARIA & ARUE alEeiA)/ 4291

ALs|at t7lR] R|&A1 0 2 SHolAl Qo18AS a5l 1, X" AUA 2lEr)os Hash] Sougtd Heo
5‘—157‘*% 5% FZ2UN)EL Table 31} Ztf. S73M 02 FIseitt. MEo] A 50| UEEIGE

TR o] TAo|A 7%"35—?7} 22 E4ctuAt o FHEE A3t XEARI =05 Foll T A2 v
= W‘l‘% 2E2A]9] 7IES A Fofial QLA USEE ot £F EEH 217 EF0lA AR AR gl o
Feof| izt =9 & sty 1 ZAut Al 291 3(HAE Ag FH= 2H2A] 92 BYsr] Hall 7189 &
ZEI= 2lE2{A])e] o] ARtRl 2o tigh FAle]A] S0l alild ¥ 9] =2 Al AIEJAIZ] L,
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Table 5. Confirmatory factor analysis results of final 31 items

X df x*/df TLI CFI RMSEA
1237.858 428 2.898 .868 .879 .074
Table 6. Correlations among factors(***p<.001)
Factor 1 2 3
2 .768%*x*
3 .61 2%%% .69 2%%*
4 .628**x* .645%xx D7 1wk

Table 7. Chronbach’s alpha of the scale

Chronbach’s alpha Number of items
Whole scale .956 31
Factor 1 921 9
Factor 2 .885 8
Factor 3 915 9
Factor 4 793 5

Table 8. Correlations between digital literacy and internet self-efficacy and between digital literacy and

self-directed learning ability(***p<.001)

Internet self-efficacy scale

Self-directed learning ability scale

Digital literacy scale 802%*x*

832xxx

Al 929 2= HYsto 5 3171 w(Table 4)
E4EF2 AF-det 9, TLI” CFI X|59] 7155 0.
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= 350k VN = e UAE EHRA Y &
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