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ABSTRACT

Objective: This study sets out to examine the reliability and validity of the Digital Literacy Scale’s Turkish version.

Methods: The study employed a methodological, cross-sectional, and descriptive design. The study sample consisted of students and academic and administrative
staff at a state university, and 302 people participated. Personal information form, the Digital Literacy Scale by Reddy et al (2023), and the Digital Literacy Scale by
Bayrakcr and Narmanlioglu (2021) were employed to gather data. Language validity, content validity, construct validity, and reliability analyses were carried out to
assess the validity and reliability of the scale.

Results: The Digital Literacy Scale’s Cronbach’s alpha was 0.978. For test—retest reliability, the intraclass correlation coefficient varied between 0.879 and 0.918, which
was significant for the scale. Factor analysis revealed a 6-factor structure. A strong and significant correlation between the scales was found using the parallel form
reliability method (r=0.734, P < .001).

Conclusion: It was found that the Digital Literacy Scale’s Turkish version is a valid and reliable tool for determining digital literacy.

Keywords: Digital literacy, reliability, validity

Introduction

As technology advances, digital content usage becomes more common, leading to significant changes that impact people’s lives. People require
complex skills and literacy to use novel technologies and tools as the internet grows and digitalization affects our lives.! Having the skills and
knowledge required to use technology safely and effectively is essential.? Digital literacy has been characterized by several authors as “the ability
to understand and use information in multiple formats from a wide variety of sources available through computers,” “the ability to find, organize,
understand, evaluate and create information using digital technologies and the internet.”? As technological advances are used more often, the
meaning of digital literacy has changed as well. Digital literacy, according to Covello (2010), “is the combination of computer, media, information,
visual, communication, and technology.” The present definition revises the concepts of digital literacy and the 6 literacies to align with the 21st-
century demands for digital proficiency. This is because user-generated material is becoming more prevalent, privacy and security concerns are
growing, and data is becoming more accessible and available.” Individuals use technology for many purposes, such as communicating, reading
news, watching movies, etc. Digital literacy skills have an essential place in solving the problems encountered, as well as increasing the safe use of
the internet during the use of different technologies and enabling individuals to have the ability to make decisions about the accuracy/inaccuracy
of the information obtained.>®

Recently, there has been significant attention on digital literacy due to the surge in internet usage and advancements in technology. This lit-
eracy encompasses multiple competencies, including accessing, producing, and sharing accurate information, as well as effectively utilizing
various technologies in learning and teaching processes.” The first step to developing these skills is assessing an individual’s digital literacy levels.
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A literature review reveals various scales to evaluate digital literacy in
Turkiye.®? Hamutoglu et al (2017) adapted the “Digital Literacy Scale”
into Turkish resulting in that it had 4 sub-dimensions: technical,
social, attitude, and cognitive.® The Digital Literacy Scale, created by
Bayrakcr and Narmanlioglu (2021), comprises 6 dimensions: General
knowledge and functional skills, privacy and security, professional
production, daily use, ethics and responsibility, and social dimen-
sion. The primary objective of the scale is to assess digital competen-
cies.® The prerequisites for employing digital technology are evolving
together with the technology itself. Therefore, the measurement tools
need to be updated in parallel with the change in the scope of digital
competence.

The existing scales used in Turkiye have skills gaps; for example, the
Turkish adaptation of the Digital Literacy Scale by Hamutoglu et al
(2017)° focuses on knowledge, attitude, and social aspects of digital
literacy. Conversely, the technical, ethical, and security aspects of digi-
tal literacy are the main focus of the Digital Literacy Scale created by
Bayrakcl and Narmanlioglu (2021)8. The Digital Literacy Scale (DLS),
created in 2023 by Reddy et al (2023), is considered the most recent
and valid measurement tool for determining the level of digital lit-
eracy in the worldwide literature.

Reddy et al’s (2023)" scale was designed with the demands of the 21st
century in mind. It encompasses a variety of digital abilities related to
computers, media, information, visual, communication, and technol-
ogy that are necessary in the 21st century. This tool addresses every
facet of digital literacy in the 21st century, according to a review of the
literature. To measure 21st-century digital skills and make appropriate
interventions for improvements, there is a need to use a scale compat-
ible with 21st-century skills.

It is believed that assessing people’s digital literacy using a scale
that satisfies 21st-century requirements for digital competency will
have numerous advantages, including identifying strengths and
weaknesses tracking development, encouraging digital inclusion,
benchmarking, and comparison. These benefits can contribute to
advancing digital literacy education and skills development, ulti-
mately contributing to individuals’ success in the digital age. This
study aimed to assess the validity and reliability of the Reddy et al
(2023)° DLS in Turkish.

Methods

Study Design
The design of this study is methodological, cross-sectional, and
descriptive.

Setting and Participants

In 2024, the study was conducted in January and February, involving
students and academic and administrative staff in a Turkish public
university. 302 participants took part in the study. The most widely
used method for figuring out the sample size in research on the
reliability and validity of scales is the number of scale items. The
sample size was determined by counting the items on the scale. This
means that the sample size needs to be no fewer than 5 times larger
than the total number of items on the scale." The DLS we want
to adapt consists of 60 items." For this investigation, a minimum
sample size of 300 was established since it was intended to include
at least 5 times as many scale items (60 x 5). The power of the study
was calculated on the “G-Power-3.1.9.4” software. According to the
power analysis conducted at the end of the study, the power of the
study was determined as 0.99. The inclusion criteria are as follows:
participants aged 18 years of age and older and native speakers of
Turkish.

Measure

The DLS created by Reddy et al (2023)°, whose validity and reliability
study will be carried out, the personal information form, and the DLS
created by Bayrakci and Narmanhoglu (2021)% as a criterion scale were
used to gather the data.

Personal Information Form

The researchers developed this form in compliance with the litera-
ture."®1% The form has 7 questions concerning the participants’ socio-
demographic characteristics, in addition to their utilization of the
internet, technological devices, and technology.

Digital Literacy Scale by Reddy et al

Reddy et al (2023) created this scale to assess digital literacy. The 60
items on the scale are divided into 6 sub-dimensions: media literacy,
computer literacy, information literacy, visual literacy, and communi-
cation literacy. The scale has 5 points, ranging from 1 (no understand-
ing) to 5 (very high, expert). The scale does not contain any reversal
items. The digital literacy scale has total scores that vary between 0
and 60. The weighted total-maximum score derived from each sub-
dimension of the scale is 10. The scale’s scores are evaluated into 6
levels: L1 (0-10 points-no understanding), L2 (11-20 points-very low),
L3 (21-30 points-low), L4 (31-40 points-average), L5 (41-50 points-high),
and L6 (51-60 points-very high-expert). The scale’s Cronbach’s alpha
coefficient is 0.90, while the sub-dimension coefficients range from
0.85t0 0.96."

Digital Literacy Scale by Bayrakci and Narmanlioglu

To assess digital literacy, Bayrakc and Narmanlioglu (2021) created
this scale. There are 6 sub-dimensions within the 29 items: privacy
and security, advanced production, daily use, general information
and functional skills, ethics and responsibility, and social dimension.
A 5-point Likert-type scale is used to score each item on the scale (1
being strongly disagree and 5 being strongly agree). The scale does
not contain any reversal items. Scores on the digital literacy scale
range from 29 to 145. The scale has no cut-off point, and high digital
literacy is indicated by high scores on either the overall scale or any
of its sub-dimensions. The scale has a Cronbach’s alpha coefficient of
0.91, whereas the sub-dimensions have coefficients ranging from 0.72
to 0.86.

Data Collection
The research data was collected using the procedures listed below.

Language Validity

Written consent was emailed to the original scale’s author to adapt the
digital literacy scale into Turkish. Using the “translation-back transla-
tion method,” the scale’s language validity was assessed." Two transla-
tors, both native Turkish speakers with strong English proficiency and
familiarity with the scale’s terminology, translated the original scale
from English into Turkish. Two faculty members with advanced English
competence then back-translated the translated version into English. A
check was conducted on the back-translated version to verify that the
meaning and language aligned with the original scale.

Content Validity

Content validity was assessed through expert review. The translated
and original scales were evaluated using the Lawshe technique.
Therefore, to ascertain if the items were equal, professional views
from 7 faculty members employed by various academic units were
acquired. The scale was completed after the items had been revised
while considering the expert opinions.

Following content validity, the draft Turkish scale underwent an intel-
ligibility pilot test with 15 participants. If any of these expressions were



unclear, the participants were asked to offer their opinions and recom-
mendations. Respondents are given a space in the questionnaire to
provide feedback on unintelligible parts. After the pilot test, no issues
were found in the items and therefore no changes were made. The
study sample did not include those who took part in the pilot study.

Construct Validity

Confirmatory factor analysis (CFA) was utilized to investigate the con-
struct validity of the scale. Confirmatory factor analysis investigates
the fit of a previously proven structure in a new data set. In CFA, factor
loadings and fit index scores were evaluated. The trucker Lewis index
(TLI), goodness-of-fit index (GFI), incremental fit index (IFl), compara-
tive fit index (CFl), Satorra-Bentler scaled chi-square (S-By2)/degrees of
freedom ratio (CMIN/DF), and root mean square error of approxima-
tion (RMSEA) were among the fit indices utilized.

Reliability

The digital literacy scale’s reliability was evaluated using internal
consistency, split-half, time-dependent invariance, and parallel form
methods. Item—total score reliability and Cronbach’s alpha reliabil-
ity coefficient are 2 often used methods to evaluate a measurement
tool’s internal consistency.” The reliability of the item—total score
and Cronbach’s alpha reliability coefficient were computed to assess
the internal consistency of the scale. Invariance refers to the consistent
and reliable results from a measuring tool across different periods.™
In this study, parallel form reliability and the test—retest method were
used to evaluate invariance. Two weeks later, the scale was returned
to the participants (n=151) for an evaluation of the scale’s time-
dependent invariance. Digital literacy levels of the participants were
increased, according to test—retest findings, and reliability was also
assessed using the split-half method.

To assess parallel form reliability, the DLS developed by Reddy et al
(2023) and the DLS created by Bayrakci and Narmanlioglu (2021) were
administered to the participants at the same time, and the correlation
between the test scores was examined.

Implementation of the Study

Google Forms was used to administer an online survey that gath-
ered data from January 2024 to February 2024 through the institu-
tional e-mails and WhatsApp applications of the selected university.
Participants were asked to provide their email addresses on the ques-
tionnaire to match their initial responses with the retest responses
anonymously. It took each participant 15-20 minutes to finish the
survey.

Ethical Consideration

The Hacettepe University’s Ethics Board for Social Sciences and
Humanities Research approved this study (Approval no: E-66777842-
300-00003204798, Date: November 14, 2023). Upon obtaining written
permission from the original scale’s author via email, institutional per-
mission was obtained to conduct the study with participants follow-
ing the ethics committee’s approval. In addition, the participants were
informed of the study’s purpose, and a voluntary consent form was
used to get their consent.

Statistical Analysis

Data analysis was conducted using the Statistical Package for Social
Sciences version 23.0 software (IBM Corp.; Armonk, NY, USA) and AMOS
(Analysis of Moment Structures) version 23.0 software. The normal-
ity of the data distribution was assessed using the Shapiro-Wilk test.
Descriptive statistics, including frequency, percentage, mean, and SD,
were calculated for participant demographics. The content validity
index (CVI) was used to assess the language and content validity of
the scale. The sample size adequacy for factor analysis was evaluated
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through the Keiser—Mayer—Olkin (KMO) test and Bartlett’s test of sphe-
ricity. Confirmatory factor analysis was used to test the extent to which
the items in the scale explain the structure of the original scale. To
assess the goodness-of-fit, the following indices were expected: Trucker
Lewis index (TLI) = 0.90, goodness-of-fit index (GFI) = 0.90, incremental
fitindex (IF1) = 0.90, comparative fit index (CFI) = 90, a Satorra—Bentler
scaled chi-square (S-By2)/degrees of freedom ratio (CMIN/DF) < 5.0,
and a root mean square error of approximation (RMSEA) < 0.08." The
reliability of the scale was estimated using Cronbach’s alpha coeffi-
cient. The relationship between the scale and its subscales, test-retest
reliability, and parallel form reliability was tested using Pearson cor-
relation analysis. Furthermore, values for average variance extracted
(AVE) and composite reliability (CR) were computed. Statistical signifi-
cance was determined as P < .05.°

Results

Participants’ Characteristics

Participants’ mean age was 26.77 £ 9.56, 82.5% of them were female,
76.2% were married, 71.2% of the participants were bachelor’s degree
graduates, and the average daily internet usage time was 5.36 hours
(Table 1). Smartphones and laptops were the devices that participants
used the most, respectively. According to the intended use of the
devices, it was found that smartphones and laptops were used most
frequently for work, research, communication, education, and per-
sonal purposes (Table 2). WhatsApp (100%), E-mail (96%), and YouTube
(92.1%) are the technologies that participants use the most. The least
used technologies were Blog (1%), Slide share (2.3%), Dropbox (4.6%),
and Skype (4.6%) (Table 3).

Content Validity

The CVI assessed by 7 experts using The Davis technique was uniformly
high at 1.0. Since every item—total correlation was higher than 0.3,
the content validity was deemed sufficient (Table 4).

Construct Validity

The results showed that Bartlett’s test of sphericity was 14717.43
(P < .001), and the Keiser—Mayer—Olkin (KMO) value was 0.960.
Confirmatory factor analysis showed the following fit indices:
TLI=0.910, GFI=0.915, IFI=0.914, CFI=0.914, CMIN/DF=2.686,
and RMSEA=0.076. These results support a satisfactory model fit,
with the scale comprising 6 factors: Media Literacy (items 1-13),
Communication Literacy (items 14-18), Information Literacy (items
19-29), Visual Literacy (items 30-42), Technology Literacy (items
43-54), and Computer Literacy (items 55-60) (Figure 1). Higher scores
on the scale, ranging from 0 to 60, indicate higher levels of digital
literacy.

Table 1. Characteristic of Participants

Variable n (%) Mean * SD (minimum-maximum)
Age (years) 26.77 £ 9.56 (18-60)
Gender

Female 249 (82.5)

Male 53 (17.5)
Marital status

Single 72(23.8)

Married 230 (76.2)
Education level

Associate degree 12 (4.0)

Bachelor’s degree 215(71.2)

Master’s degree 34 (11.2)

PhD 41(13.6)
Daily internet usage (hours)

536 + 2.82 (1-20)
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Table 2. Devices and Intended Uses (%)

Work Research Communication Education Personal

Smartphone 132 (43.7) 199 (65.9) 251(83.1) 198 (65.6) 194 (64.2)
Desktop PC 57 (18.9) 59 (19.5) 23(7.6) 56 (18.5) 26/(8.6)
Laptop 90 (29.8) 175 (57.9) 84 (27.8) 198 (65.6) 131 (43.4)
Tablet 28(9.3) 63 (20.9) 32 (10.6) 58 (19.2) 68 (22.5)
Table 3. Technology Usage omit_arw items. High reliability was shqwn by_the Intraclass Correlation

n (%) n %) n %) Coefficient (ICC) for test—retest reliability, which ranged from 0.879 to
E-mail 290(960)  Googlet  182(603)  Podcast 47 (15.6) \(/)\;251?) égasblfvhSi)éths diﬂ 'tt;)htﬂz ;Tgslt:,g(:esli:gﬁ?trTﬁan'BmW” coefficient
Facebook 74 (24.5) Moodle 30 (9.9) TikTok 25(8.3) R Y
WhatsApp 302 (100.0) ~ YouTube  278(92.1) Blog 3(1.0) Composite Reliability (CR) and Average Variance Extracted (AVE):
Skype 14(4.6)  Slideshare  7(23)  Dropbox 14 (4.6) Supplementary Table 1 displays the values of the Digital Literacy
Twitter 149 (49.3)  Linkedin 64 (21.2) Scale’s composite reliability (CR) and average variance extracted (AVE)

Cultural Adaptation

No significant issues were encountered during the cultural adaptation
of the DLS to Turkish. Feedback from a pilot study with 15 participants
showed that all items were straightforward and comprehensible, with
no negative feedback reported.

Test—Retest Reliability and Internal Consistency

The scale’s internal consistency was quite good, with a Cronbach’s
alpha of 0.978. The range of item—total score correlations was
0.799 to 0.914. Analysis indicated that removing any item would not
increase the overall Cronbach’s alpha, leading to the decision not to

for each factor. Every factor has an AVE value greater than 0.50 and a
CR value greater than 0.70."

Convergent Validity

There was a good and strong correlation between the total score of the
adapted DLS and DLS by Bayrakc & Narmanlhioglu (2021) (r=0.734, P
<.001), indicating sufficient convergent validity (Table 6).

Floor and Ceiling Effect

The analysis revealed no significant floor or ceiling effects, with
0.3% at the floor and 1.7% at the ceiling, suggesting that the scale
adequately captures the full range of digital literacy levels among
participants.

Table 4. Item Analysis of the DLS

Iltem—Total Cronbach’s Alpha When the Item—Total Cronbach’s Alpha When
Items Mean £ SD Correlation Item is Deleted Items Mean * SD Correlation the Item is Deleted
1 3.23+1.073 0.475 0.978 31 3.52 £ 0.896 0.761 0.977
2 3.56 + 0.844 0.548 0.978 32 3.62+0.817 0.754 0.977
3 3.31+£0.924 0.684 0.977 33 3.45 £ 0.905 0.778 0.977
4 241 £1.061 0.541 0.978 34 3.08 £ 0.966 0.721 0.977
5 3.46 + 0.884 0.598 0.978 35 3.39 £ 0.859 0.732 0.977
6 25311122 0.480 0.978 36 3.32+0.903 0.725 0.977
7 3.70 £ 0.853 0.558 0.978 37 344 +0.879 0.762 0.977
8 3.78 £0.817 0.547 0.978 38 34120917 0.681 0.977
9 342 +0911 0.548 0.978 39 3.27 £0.929 0.707 0.977
10 3.25+0.952 0.643 0.977 40 3.2510.962 0.700 0.977
11 3.63 £ 0.938 0.636 0.977 41 32110910 0.733 0.977
12 3.30 £ 0.956 0.641 0.977 42 3.28 + 0.966 0.630 0.977
13 3.83+0.731 0.634 0.977 43 3.33+£0.921 0.722 0.977
14 333+1.077 0.630 0.977 44 3.12+£1.016 0.710 0.977
15 3.09+1.014 0.539 0.978 45 312 +£0.995 0.703 0.977
16 297 +1.028 0.718 0.977 46 3.51+£0.884 0.737 0.977
17 412+0.728 0.419 0.978 47 2.80 £ 1.076 0.705 0.977
18 3.21£1.055 0.664 0.977 48 3.00 + 1.205 0.667 0.977
19 2.87 £1.086 0.572 0.978 49 3.44 £ 0.930 0.673 0.977
20 3.01 £ 1.060 0.611 0.978 50 3.14 £1.150 0.756 0.977
21 2.63+1.128 0.642 0.977 51 3.1210.983 0.785 0.977
22 3.72+0.814 0.718 0.977 52 2.67+1.139 0.681 0.977
23 3.02 £ 1.064 0.682 0.977 53 2.38 £ 1.262 0.628 0.978
24 320+ 1.112 0.628 0.977 54 249 £1.132 0.643 0.977
25 3.20 £ 1.016 0.643 0.977 55 415+ 0.833 0.475 0.978
26 2.60 + 1.145 0.552 0.978 56 3.03 + 1.286 0.547 0.978
27 3.39 £ 0.907 0.727 0.977 57 2.78 £ 1.098 0.689 0.977
28 348 £0.917 0.776 0.977 58 3.94 £ 0.867 0.561 0.978
29 3.89 £0.910 0.664 0.977 59 3.54 £1.071 0.685 0.977
30 3.63 £ 0.876 0.737 0.977 60 3.78 £ 0.959 0.450 0.978
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Model fit indices
TLI=0.910
GFI=0.915
IFI=0.914
CFI1=0.914
CMIN/DF = 2.686
RMSEA =0.076

Figure 1. Path diagram of the DLS.

Discussion

The current study’s findings showed that the DLS is a reliable and
valid scale for determining how digitally literate Turkish people are.
Analyses of the scale’s reliability, construct validity, language validity,
and content validity were carried out as part of the study. The scale
was kept in its original format and the scale items were left unchanged
as a result of the analysis.

Validity of DLS

In scale adaptation studies, one of the critical parameters is that the
adapted scale is appropriate to the culture of the society. As a result,
the “translation-back translation method” was employed in this study
to verify the scale’s language validity."? Experts in the field with a solid

understanding of Turkish society’s cultural structure translated the
scale. In scale adaptation studies, in addition to language validity, it is
recommended to evaluate whether the measurement tool accurately
reflects the variable to be measured. Within the scope of the content
validity assessment, 7 experts were consulted, and the CVI value was
determined to be 1.00. It states that items with a content validity score
lower than 0.80 should be modified or eliminated from the scale.

After performing Bartlett’s sphericity and Keiser—Mayer—Olkin (KMO)
tests, it was concluded that the sample size was adequate for factor
analysis.” According to the results of the CFA, RMSEA values between
0.05 and 0.08 have been proposed as acceptable.” Consequently, the
RMSEA value of 0.076 for this sample indicates a good fit. Furthermore,
the values of TLI, GFI, IFl, and CFl exceeded 0.90." The CMIN/DF ratio

Table 5. Internal Consistency and Test—Retest Reliability of the DLS

Correlated Item—Total

Cronbach’s Alpha if the Item is

Items Correlation Deleted 1CC (95% Q1) P

Media Literacy 0.855 0.768 0.904 (0.868-0.930) <.001
Communication Literacy 0.832 0.802 0.885 (0.842-0.916) <.001
Information Literacy 0.914 0.764 0.895 (0.856-0.923) <.001
Visual Literacy 0.868 0.757 0.891 (0.850-0.920) <.001
Technology Literacy 0.882 0.753 0.891 (0.850-0.920) <.001
Computer Literacy 0.799 0.798 0.879 (0.834-0.912) <.001
Sum score 0.918 (0.887-0.940) <.001

Cl: Confidence Interval; ICC: Intraclass Correlation Coefficient.
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Table 6. Correlation of Reddy et al (2023)’s DLS with Bayrakc & Narmanlioglu (2021)’s DLS

Digital Literacy Scale (Bayrakci & Narmanhoglu. 2021)

General

Ethics and Knowledge and Daily Advanced Privacy and Social Sum
Responsibility Functional Skills Usage Production Security Dimension score

r r r r r r r

P P P P P P P
Digital Media Literacy .524%* A457%* .567%* 135% A460%* A412%* .586%*
Literacy Scale <.001 <.001 <.001 0.019 <.001 <.001 <.001
(Reddyetal  “c o munication A407%* 468%* 543%*% 284%* 377%% 425%% 5675
2023) Literacy <.001 <.001 <.001 <.001 <.001 <.001 <.001
Information Literacy A465%* 557%* 597%* 312%* A4TF* .530%* .659%*
<.001 <.001 <.001 <.001 <.001 <.001 <.001
Visual Literacy 513%* A482%* 523%* .290%* A429%* A78%* .609%*
<.001 <.001 <.001 <.001 <.001 <.001 <.001
Technology Literacy A416%* 722%* 559%* 506%* 435%* .609%* T37%*
<.001 <.001 <.001 <.001 <.001 <.001 <.001
Computer Literacy .523%* 527%* .643%* 235%* 578%* A405%*% .651%*
<.001 <.001 <.001 <.001 <.001 <.001 <.001
Sum score .545%* 615%* .649%* 351%* 512%* 5587 7347
<.001 <.001 <.001 <.001 <.001 <.001 <.001

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

indicated an excellent fit for the indices, falling between 2.0 and 5.0.
The items gathered under 6 factors following factor analysis were
media literacy, computer literacy, information literacy, visual literacy,
and communication literacy.

Convergent validity was demonstrated using the DLS created by
Bayrakcr and Narmanlioglu (2021), providing an additional way to
present structural validity. In the parallel form reliability method,
it is expected that the measurement tools assessing similar features
are related to each other." It was found that there was a relationship
between all the subscales of the DLS® and the DLS." Strong correla-
tions were found between the overall scores (r=0.734, P < .001). The
study’s findings are in line with the original scale’s findings on validity
and reliability. Additionally, the reliability of the scale was evaluated
by examining CR and AVE values. For convergent validity, the AVE value
should be above 0.50. The threshold value for CR is 0.70, and it should
exceed this value.” In our study, the AVE and CR values were found to
exceed these thresholds, indicating the establishment of convergent
validity and reliability.

Reliability of DLS

Any measurement equipment needs to be able to measure mistakes
independently and consistently, which is a critical component of reli-
ability. Some calculations were made to assess the reliability of the
DLS, including Cronbach’s alpha if the item was deleted, 1CC, confi-
dence intervals, item—total correlation, and the Spearman-Brown
coefficient for the split-half approach.

We considered a value greater than 0.3 in item—total correlation as
indicative that an item was associated with the overall scale.” In the
DLS, item—total correlations ranged from 0.799 to 0.914. ltem—total
correlation analysis was used in this study to establish that all DLS
items showed reliability.

The reliability coefficient of Cronbach’s alpha was used to assess the
internal consistency of the scale items. The DLS’s Cronbach’s alpha
coefficient was found to be 0.978. Strong reliability is indicated by
a Cronbach’s alpha score greater than 0.80.%° High reliability is indi-
cated by the study’s Cronbach’s alpha value. Furthermore, the split-
half approach was used to evaluate the reliability of the scale. Studies

indicate that the Spearman-Brown coefficient should equal or exceed
the Cronbach’s alpha value.” The Spearman-Brown coefficient in
Split-half reliability analysis was greater than Cronbach’s alpha value.

To assess intratester reliability using intraclass correlation, test—retest
reliability was examined. According to the literature, it is recom-
mended that this value should be 0.70 or higher.?' Test-retest reliabil-
ity in this study was found to be high, ranging from 0.879 to 0.918. As
a result, the research indicates that the Turkish DLS version’s internal
consistency is sufficient. It is possible to view the DLS as a trustworthy
scale that may be used on a Turkish population at different times.

Conclusion

The DLS is a valid and reliable tool for determining an individual’s
level of digital literacy, according to the findings of the validity and
reliability analyses. Validity and reliability analysis, confirmatory fac-
tor analysis, and content validity were all carried out for the scale
within the scope of the study. The structure of the scale was found
to be composed of 6 factors. Although there are tools to measure
digital literacy in the literature, changes in digital technologies have
also occurred in the competencies within the scope of digital literacy.
Therefore, this situation has brought about a change in the tools for
measuring digital literacy. The DLS is a comprehensive and up-to-
date measurement tool that measures digital literacy levels over 6
factors. It is thought that evaluating the digital literacy levels of indi-
viduals with a measurement tool that covers the digital competen-
cies of the 21st century will contribute to the development of digital
literacy skills.

Ethics Committee Approval: Ethics committee approval was received for this
study from the Social Sciences and Humanities Researches Ethics Board of
Hacettepe University (Approval no: E-66777842-300-00003204798, Date:
November 14, 2023).

Informed Consent: Written informed consent was obtained from participants
who participated in this study.

Peer-review: Externally peer-reviewed.



Author Contributions: Concept — S.Y., L.O., FUS., N.B.G., C.Y.0., M.M.K;
Design — S.Y,, L.O.,, FUS., N.B.G., C.Y.0., M.M.K.; Supervision —S.Y., L.O., FUS.,
N.B.G., C.Y.0., M.M.K; Resources — S.Y,, L.O., FUS., N.B.G., C.Y.0., M.M.K;
Materials — S.Y., L.O.,, FUS., N.B.G., C.Y.0., M.M.K.; Data Collection and/or
Processing — S.Y., LO., FUS., N.B.G., CYO., MMK.; Analysis and/or
Interpretation — S.Y., LO., FUS.; Literature Search — S.Y., LO.; Writing
Manuscript — S.Y.; Critical Review —S.Y,, L.O., FUS., N.B.G., C.Y.0., M.M.K.

Declaration of Interests: The authors have no conflict of interest to declare.

Funding: The authors declared that this study has received no financial

support.

References

1. Reddy P, Sharma B, Chaudhary K. Measuring the digital competency of
freshmen at a higher education institute. In: Proc 24th Pacific Asia Conf
Inf Syst Inf Syst Futur PACIS; 2020.

2. Phuapan P, Viriyavejakul C, Pimdee P. An analysis of digital literacy skills
among Thai university seniors. Int | Emerg Technol Learn. 2016;11(3):24-
31. [CrossRef]

3. Tai DWS, Zhang RC, Wang YT, Wang R. Determining digital literacy com-
petencies in Technical Senior High Schools using fuzzy Delphi analysis. Int
J Inf Educ Technol. 2017;7(8):612-616. [CrossRef]

4. Covello S. A review of digital literacy assessment instrument. Front Anal
Res. 2010:1-31.

5. Tinmaz H, Lee YT, Fanea-lvanovici M, Baber H. A systematic review on
digital literacy. Smart Learn Environ. 2022;9(1). [CrossRef]

6.  Susto R, Paplicki M, Dopierata K, Drobnik J. Fostering digital literacy in
the elderly as a means to secure their health needs and human rights in
the reality of the twenty-first century. Fam Med Prim Care Rev.
2018;20(3):271-275. [CrossRef]

7. Pangrazio L, Godhe AL, Ledesma AGL. What is digital literacy? A compara-

tive review of publications across three language contexts. £ Learn Digit
Media. 2020;17(6):442-459. [CrossRef]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Yildinim et al Turkish Adaptation of the Digital Literacy Scale

Bayrakar S, Narmanlioglu H. Digital literacy as whole of digital compe-
tences: scale development study. Diisiince Toplum Sos Bilim Derg.
2021;4:1-30.

Hamutoglu NB, Canan Giingoren O, Kaya Uyanik G, Giir Erdogan D. Dijital
okuryazarlk olcegi: Tirkce 'ye uyarlama calismasi. Ege Egitim Dergisi.
2017;7(18):408-429. [CrossRef]

Reddy P, Chaudhary K, Sharma B, Hussein S. Essaying the design, develop-
ment and validation processes of a new digital literacy scale. Online Inf
Rev. 2023;47(2):371-397. [CrossRef]

Boateng GO, Neilands TB, Frongillo EA, Melgar-Quifionez HR, Young SL.
Best practices for developing and validating scales for health, social, and
behavioral research: A primer. Front Public Health. 2018;6(June):149.
[CrossRef]

International Test Commission (ITC). ITC Guidelines for Translating and
Adapting Tests. 2nd ed; 2017. Available at: [CrossRef]

Bergmann J, Krewer C, Miiller F, Jahn K. The scale for retropulsion: inter-
nal consistency, reliability and construct validity. Ann Phys Rehabil Med.
2022;65(2):101537. [CrossRef]

Heale R, Twycross A. Validity and reliability in quantitative studies. Evid
Based Nurs. 2015;18(3):66-67. [CrossRef]

Hooper D, Coughlan J, Mullen MR. Structural equation modelling:
guidelines for determining model fit. Electron | Bus Res Methods.
2008;6(1):53-60.

Spor AR. Saglik ve Egitim Bilimlerinden Orneklerle Uygulamali Istatistik ve
Gegerlik-Giivenirlik. Detay Yayincilik; 2018.

Fornell C, Larcker DF. Evaluating structural equation models with unob-
servable variables and measurement error. / Mark Res. 1981;18(1):39-50.
[CrossRef]

Eisinga R, Grotenhuis Mt, Pelzer B. The reliability of a two-item scale:
Pearson, Cronbach, or Spearman-Brown?Int/ Public Health.2013;58(4):637-
642. [CrossRef]

Nunnally |, Bernstein I. Psychometric Theory. 3rd ed. McGraw-Hill; New
York; 1994.

Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int | Med Educ.
2011;2:53-55. [CrossRef]

Tavsancil E. Tutumlarin Olgiilmesi ve SPSS ile Veri Analizi. 2nd ed Nobel
Akademik Yayincilik; 2014.

209


https://doi.org/10.3991/ijet.v11i03.5301
https://doi.org/10.18178/ijiet.2017.7.8.941
https://doi.org/10.1186/s40561-022-00204-y
https://doi.org/10.5114/fmpcr.2018.78273
https://doi.org/10.1177/2042753020946291
https://dergipark.org.tr/tr/pub/egeefd/issue/28714/295306
https://doi.org/10.1108/OIR-10-2021-0532
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj. https://www.intestcom.org/files/guideline_test_adaptation_2ed.pdf
https://doi.org/10.1016/j.rehab.2021.101537
https://doi.org/10.1136/eb-2015-102129
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1007/s00038-012-0416-3
https://doi.org/10.5116/ijme.4dfb.8dfd

Supplementary Table 1. Average Variance Extracted (AVE) and Composite Reliability (CR)

Factor AVE CR

Factor 1 0.501 0,896
Factor 2 0.506 0,774
Factor 3 0.547 0,905
Factor 4 0.748 0,958
Factor 5 0.657 0,939

Factor 6 0.535 0,805




