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Abstract

Purpose: This study aims to analyze the digital competence levels of online learners in terms of different variables.

Design/Methodology/Approach: A total of 303 students participated in the study conducted with the cross-sectional
screening model of the quantitative research method. The data were collected online via the "University Students Digital
Competencies Scale".

Findings: Students' digital competence levels show a significant difference according to the variables of gender, age,
technology usage competence and duration of using technological devices. It was concluded that students with high
technology use competence also have high problem-solving ability in virtual environments. It was determined that as the
duration of students' use of technological devices increased, their level of content development in digital environments also
increased.

Highlights: Considering the finding that as the average daily usage time of students' technological devices increases, students'
digital competence levels also increase, it is recommended to prepare more activities to increase the average daily usage
time of students' technological devices in distance education environments, to organize synchronous meetings and
asynchronous forum activities, and to develop educational policies to take into account the time students spend in the
distance education environment and their completion rates in measurement and evaluation processes.

0z
Calismanin amaci: Bu ¢alisma, ¢evrimici 6grenenlerin dijital yeterlik diizeylerini farkli degiskenler agisindan analiz etmeyi
amagclamaktadir.

Materyal ve Yéntem: Nicel arastirma yonteminin kesitsel tarama modeli ile ylritilen galismaya toplam 303 6grenci
katilmistir. Calismanin verileri "Universite Ogrencileri Dijital Yeterlikler Olgegi" araciligiyla cevrimigi olarak toplanmistir.

Bulgular: Ogrencilerin dijital yeterlik diizeyleri cinsiyet, yas, teknoloji kullanim yeterligi ve teknolojik cihazlari kullanma siiresi
degiskenlerine gére anlamli bir farklihk gostermektedir. Teknoloji kullanim yeterligi yiiksek olan 6grencilerin sanal ortamlarda
problem ¢ézme becerilerinin de yiiksek oldugu sonucuna ulasiimistir. Ogrencilerin teknolojik cihazlari kullanma siireleri
arttikca dijital ortamlarda igerik gelistirme diizeylerinin de arttigi belirlenmistir.

Onemli Vurgular: Ogrencilerin giinliik ortalama teknolojik cihaz kullanimi siireleri arttikca dijital yeterlik diizeylerinin de arttigi
bulgusu dikkate alindiginda, uzaktan egitim ortamlarinda 6grencilerin giinliik ortalama teknolojik cihaz kullanimi sirelerini
artirmaya yonelik daha fazla etkinlik hazirlanmasi, senkron toplantilar ve asenkron forum etkinlikleri diizenlenmesi, 6lgme ve
degerlendirme sureglerinde 6grencilerin uzaktan egitim ortaminda gegirdikleri stireyi ve tamamlama oranlarini dikkate alacak
egitim politikalar gelistiriimesi 6nerilmektedir.
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INTRODUCTION

Constant developments in information and communication technologies have enabled the realization of learning activities
that require distance-learning students to have higher-level skills and competencies through the effective and efficient use of
current technologies in learning management systems. The usage of advanced information and communication technologies
which will ensure that students perform learning activities demanding higher level skills and competencies in distance learning
environments requires students who need to use these technologies productively and actively to acquire digital competencies
(Afacan-Adanir & Gllbahar-Glven, 2022).

Examining the definitions made within the scope of digital competencies in the literature, it is observed that digital
competency, which is closely related to 21st-century skills and is a core competency in the acquisition of 21st-century skills
(Ferrari, 2012; Juhasz et al., 2022), is defined as the competencies necessary for students to use information and communication
technologies effectively and efficiently (Kuzminska et al., 2019). In another study, digital competencies were considered as the
skills needed to use information and communication technologies effectively and efficiently to achieve lifelong learning,
entertainment, and socialization in education and working life by employing the skills of problem-solving, communication,
collaboration, content creation, and sharing, which are among the 21st-century skills (Ferrari, 2012). In a further study, digital
competencies (European Commission, 2018), which are determined by the European Commission as one of the competencies
required for lifelong learning, are identified as competencies determined in five dimensions which are information and data
literacy, communication, and collaboration, digital content development, security, problem-solving within the framework of
Digital Competences 2.1 for individuals to use information and communication technologies consciously, safely, responsibly and
to show commitment to digital technologies for their participation in learning, professional and social life (Carretero et al.,
2017).

Digital competencies, which have an important role in shaping the economic and social levels of individuals (Gumis, 2021),
also play an important role in establishing interactions between students and instructors in distance learning environments in
the field of education and enabling students to conduct technology-enriched collaborative activities with instructors and other
students (Korucu, 2020). Since it is crucial for university students to have digital competencies addressed in the dimensions
determined in the Digital Competencies 2.1 Framework to achieve success and satisfaction in their educational and professional
lives (Kuzminska et al., 2018), higher education institutions need to provide digital competencies for all university students in a
practice-oriented manner (Afacan-Adanir & Gilbahar-Given, 2022). It is critical for higher education institutions, especially in
crisis processes such as earthquakes and epidemics, to have digital competencies, for students who are studying in distance
education institutions and postgraduate education in distance non-thesis programs should use information and communication
technologies effectively and efficiently in distance learning environments.

RELATED RESEARCH

There are many studies in the literature on examining the digital competence levels of learners. For example, in a study
conducted with university students in Chile, the digital competence levels of undergraduate students were examined and it was
found that students had medium level digital competence (Silva-Quiroz & Morales-Morgado, 2022). In another study, the digital
competence levels of pre-service teachers studying at universities in Spain were analysed. As a result of the study, it was found
that pre-service teachers had moderate digital competence and some difficulties in creating content (Galindo-Dominguez &
Bezanilla, 2021). In another study by Nyikes (2018), the digital competence levels of university students in Hungary were
examined. As a result, it was determined that the digital competence levels of university students in Hungary were not at the
expected level. In another study examining the digital competence levels of teachers and students in Ukraine, it was concluded
that the digital competence levels of university students in Ukraine were at a high level (Kuzminska et al., 2018). Voda et al.
(2022) examined the digital competence levels of students studying at three large universities in Belgium and Romania in line
with seven basic skill components. As a result of the analysis, it was revealed that students in Belgium had higher digital skills
such as communication and cooperation, knowledge and problem solving compared to other skills, while students in Romania
had higher creativity and technological skills compared to other digital skills.

When the studies conducted with graduate students in higher education institutions are examined in the literature, two
main studies emerge. In the first of these studies, Prabhu et al. (2022) investigated whether the digital competence levels of 315
undergraduate and 44 graduate students at a private university in India differed according to gender. As a result of the research,
gender differences were found in problem solving competence parameters, which include the ability to solve technical
problems, use technology creatively, and identify needs and technological responses. Another study conducted by Kassymova et
al. (2023) analyzed the perceptions of digital competence in online learning and teaching of 49 graduate students who attended
distance evening courses at a private university in Kazakhstan and worked as English teachers in various educational institutions
during the working hours. As a result of the study, it was found that Kazakhstani postgraduate students were well-equipped for
online and distance learning and teaching, they received a good ICT education for online teaching at the university through the
use of different digital tools in their learning processes, their digital competence levels for online learning were higher than their
digital competence levels for online teaching, and they needed special training in using ICT for pedagogical purposes.

When the studies on digital competence in Turkey are examined, it is seen that there are activity studies aimed at improving
the digital competence of pre-service teachers (Cebi & Reisoglu, 2020). In the study conducted by Kaya (2020), the relationship
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between the self-efficacy perceptions of education faculty students towards technology integration and their digital competence
levels was investigated. As a result of the research, it was determined that there was a relationship between self-efficacy
perception towards technology integration and digital competence levels and that digital competence levels differed
significantly according to gender, age and department of study. In another study on digital competence, it was found that pre-
service teachers had high levels of digital awareness, digital competence and digital fluency (Karakus, 2022). As a result of the
literature review, it has been seen that there are limited number of studies examining the digital competence levels of graduate
students and that new scientific research is needed. In this context, it is considered that it is important to investigate the digital
competence levels of graduate students studying through distance education. For this reason, it is thought that this study, which
addresses the digital competence levels of graduate students studying through distance education from different perspectives,
is thought to be important and contribute to the related literature. In this study, it was aimed to examine the digital competence
levels of non-thesis master's degree students studying through distance education in terms of different variables. In the
framework of this main purpose, answers to the following research questions were sought:

1. Do the digital competence levels of students studying in Distance Education Non-Thesis Master's programs differ
according to the gender?

2. Do the digital competence levels of students studying in Distance Education Non-Thesis Master's programs vary
according to the age?

3. Do the digital competence levels of students studying in Distance Education Non-Thesis Master's programmes differ
according to technology usage competence?

4. Do the digital competence levels of students studying in Distance Education Non-Thesis Master's programs differ
according to the average daily time spent using technological devices?

As a result of the research, pioneering findings were provided to the literature with the results obtained by evaluating the
digital competence levels of graduate students in distance education environments in terms of different variables.

METHOD

In this study, the descriptive research method, which is one of the quantitative research methods, was used. Descriptive
research is a type of research that aims to directly investigate an ongoing situation and detect the current situation (Karakaya,
2014). In the descriptive research method, it is fundamental to clarify a situation and to make various evaluations to establish
the relationship between events (Buyukoztirk et al., 2014). This method tries to define the individuals, events, or objects that
are the subject of research as they are by assessing them within the conditions they are in (Karasar, 2012).

Research Model

This study was conducted to investigate the digital competence levels of students studying in Anadolu University Institute of
Social Sciences Distance Education Non-Thesis Master's Degree programs in terms of various variables. The cross-sectional
screening model, one of the general survey models, was used in the study. Survey models within the descriptive research
method are the arrangements made on the whole population or a sample to be taken from the population to have a general
opinion about it in a population with a high number of elements (Karasar, 2012). Cross-sectional screening models are research
models that include communities of individuals with different qualities from one another and generally have a large sample size.
The variables to be depicted in this survey model are measured at one time (Buyukoézturk et al., 2014; Fraenkel et al.,2012). In
this study, the cross-sectional screening model was used since it was intended to determine the digital competence levels of
non-thesis master's degree students studying through distance education by measuring them at one time according to different
variables.

Population and Sample

The population of the study consists of students enrolled in Anadolu University Institute of Social Sciences Distance
Education Non-Thesis Master's Degree programs in the spring semester of the 2022-2023 academic year. The sample of the
study consists of a total of 303 students enrolled in distance education non-thesis master's programs and responding to the data
collection tools presented to them. While forming the sample group of the study, the convenience sampling method, which is
one of the non-random sampling methods, was used. This sampling method, which is based on the principles of being both
accessible and convenient, is a method that enables researchers to collect the most accurate information quickly (Buyikoztiirk
et al., 2014). Researchers using this sampling method mostly work with individuals who are easy to access and volunteer to
participate (Erkus, 2005).

Information on the demographic characteristics of the students constituting the sample of the study was collected via a
personal information form. Information on the demographic characteristics of the students is given in Table 1.

Table 1. Demographic information of the students

Attribute Variable Frequency (N) Percentage Value (%)
Female 141 46.5
Gender
Male 162 53.5

| Kastamonu Education Journal, 2024, Vol. 32, No. 2|



263

Attribute Variable Frequency (N) Percentage Value (%)
18-25 years 56 18.5
26-33 years 101 33.3
Age 34-41 years 86 28.4
42-49 years 48 15.8
50 years and over 12 4.0
Basic Level 46 15.2
Technology Use Competency Intermediate Level 155 51.2
Advanced Level 102 33.7
Between 0-3 hours 26 8.6
Average Daily Usage Time of Between 3-5 hours 69 22.8
Technological Devices* Between 5-7 hours 93 30.7
7 and more hours 115 38.0

*Participants with an average daily technological device use of 3 hours were included in the 3-5 hour group, and those with 5 hours were
included in the 5-7 hour group. Analyses were carried out accordingly.

Data Collection Tools

In the study, a personal information form and the "University Students Digital Competencies Scale" adapted into Turkish by
Afacan-Adanir and Giilbahar-Giiven (2022) were adopted to collect data. The data of the study were collected online through
Google Forms. The electronic questionnaire form created in the online environment was applied to students studying in Anadolu
University Institute of Social Sciences Distance Education Non-Thesis Master's Degree programs between December 15, 2022
and March 26, 2023. The data collection process with the help of Google Forms was conducted based on the principle of
volunteerism. Only the data of the participants who declared that they participated voluntarily were used in the study. In the
online questionnaire form, participants were given a single answer and care was taken not to create a biased sample group. The
students who constituted the sample of the study were given the necessary information to answer the questions in the
questionnaire form in a credible way and were given the right to examine the collected data if desired.

Personal Information Form

The personal information form is a form prepared to determine the demographic characteristics of the participants such as
gender, age, technology usage competence and average daily usage time of technological devices.

University Students Digital Competencies Scale

The scale used in the study was adapted into Turkish by Afacan-Adanir and Glilbahar-Gliven (2022). This scale, which consists
of 29 items and 5 sub-dimensions in total, is a 4-point Likert scale. Items 1, 2, 3, 4, 5, 6, 7, 8, 9 of the scale measure students'
digital content development levels; items 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 measure students' information and data literacy
levels; items 20, 21, 22 measure students' contact skills; items 23, 24, 25, 26 measure students' skills in the use of virtual tools
and social communication levels; and items 27, 28, 29 measure students' problem-solving skills in virtual environment. On the
other hand, Cronbach's Alpha internal reliability value was also examined to test the reliability of the scale and it was found that
this value was a= 0.907. The reliability coefficients of the sub-dimensions of the scale were calculated as a>0.70 (Afacan-Adanir
& Gilbahar-Giiven, 2022).

Confirmatory Factor Analysis (CFA) was applied to ascertain the validity and reliability of the scale used in the study. As a
result of CFA using IBM AMOS 21.0 (Analyses of Moment Structures) program, the adjusted chi-square value is x2/sd= 1.831,
which is one of the values indicating compliance. According to Kline (2011), this value is in the range of 0< x2/sd <2 means that
there is an impeccable fit. Therefore, it was found that this value obtained as a result of CFA had an excellent fit. In the study,
another fit value, the Root Mean Square Error of Approximation (RMSEA) value was investigated, and it was found that this
value was RMSEA=0.052. In the literature, this value is in the range of .05 < RMSEA< .08 indicating that there is acceptable
compliance. In this regard, the obtained value was found to have an acceptable match (Browne & Cudeck, 1993). When the CFI
value, which is another fit index, was examined, it was seen that this value was CFl= 0.95. According to Kline (2011), a value
greater than 0.95 indicates a good fit. TLI value, which is another goodness of fit, was calculated as 0.95. Hu and Bentler (1999)
considered this value to be in the range of 0.95 < TLI < 1.00 as a good fit criterion. In this context, it was determined that the
calculated TLI value had a good fit. Another goodness of fit index examined as a result of CFA is the IFI value. In this study,
IFI=0.96 was calculated. The fact that this value is in the range of 0.90 < IFI < 1.00 is an indication of having a good fit index
(Bollen, 1989). SRMR value, another goodness of fit value, was calculated and it was found that this value was 0.48. SRMR value
less than 0.80 indicates a good fit according to Hu and Bentler (1999). In this respect, it was determined that the SRMR value
obtained has a good fit value. The Adjusted Goodness of Fit Value (AGFI) was calculated as AGFI= 0.92. According to
Schermelleh-Engel and Moosbrugger (2003), this value being in the range of 0.90 < AGFI < 1.00 is considered as a good fit
criterion. Therefore, it can be said that this result obtained is a good fit criterion. To assess the reliability of the scale, Cronbach's
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Alpha (a) value was calculated. As a result of the calculation, it was found that Cronbach's Alpha value for the whole scale was
o= 0.93. The Cronbach's Alpha values of the sub-dimensions of the scale were found to be higher than a=0.70.

Data Analysis

Before starting the analysis process, it was checked whether there was any incorrect data entry and a normality test was
performed to determine the analyses to be used in the resolution of the data. To determine whether the research data
displayed a normal distribution, kurtosis and skewness values and histogram graphs were examined respectively. According to
the results of the normality analysis, it was found that the kurtosis and skewness values of the data set were in the range of -
1/+1 and the histogram graphs showed a normal distribution (Huck, 2012). As a result of the normal distribution of the data set,
it was decided to use measurement techniques such as frequency analysis, independent samples t-test, and one-way analysis of
variance (One-Way ANOVA) respectively. While the calculation of kurtosis and skewness values, frequency analysis showing
percentage value distributions, independent samples t-test, One-Way ANOVA, and other parametric test techniques were
carried out in the IBM SPSS 26.0 package program, the CFA, which was conducted due to the study on a different research
population, was prepared in the AMOS 21.0 package program. Cohen's d values and eta squared (n2) values were computed to
determine the effect sizes of significant differences (Cohen, 1988a; Cohen, 1988b).

FINDINGS
In this section of the study, statistical analyses were carried out to investigate the significance of students' digital

competence levels in terms of different variables. Following the analyses, the findings were presented and interpreted in tables.

Independent samples t-test was used to determine whether the students' digital competence levels varied considerably
based on the gender variable. The results of the analysis demonstrating the level of correlation between the variables are given
in Table 2.

Table 2. Differentiation of students' digital competence levels according to gender variable

Subscale/ Scale Gender N X S t df p

development. e 1 sa ewe S 002"
epewen me L am o ow o
Contact F:;Zze ig ::ﬂ; :Zgig -.081 301 935
ol Commumcatin. wate i oam s MW 301
Vs Evrommems e i s oo 4 3
e m om0 wm o

In Table 2, whether the digital competence levels of the students differed significantly according to the gender variable was
examined. According to Table 2, it was found that students' digital competence levels (t(301)= -2.335, p<0.05) differ
considerably according to gender variable. In this regard, the digital competence levels of male students were seen to be at a
higher level than female students. This indicates that the gender variable is an influential variable on students' digital
competence levels. To determine the degree of this significant difference, Cohen's d value was examined and it was seen that
this value was 0.026. With this value, we can see that the significant difference has a small effect magnitude. When the sub-
dimensions were analyzed, students' digital content development levels (t(301)= -3.202, p<0.05) also showed a significant
difference based on the gender variable. Thus, the level of digital content development of male students was observed to be at
a relatively higher level than that of female students. This significant difference was detected to have a small effect (d= 0.036).
On the other hand, students' levels of information and data literacy (t(301)= -2.776, p>0.05), communication (t(301)= -.081,
p>0.05), using virtual tools and social communication (t(301)= 1.471, p>0.05) and problem-solving in a virtual environment
(t(301)=-1.334, p>0.05) did not show a significant difference in terms of gender variable.

A One-Way ANOVA test was applied to find out whether the digital competence levels of the students differed depending on
the age variable. Information about the test results is given in Table 3.

Table 3. Differentiation of students' digital competence levels according to age variable

Subscale/ Scale Variables N X sd df F p Difference
18-25 years 56 2.434 .5028
B 26-33 years 101 2.292 .6725
Digital Content 34-41 years 86 2311 6189 302 3.140 .015* 18-25 years>
Development 42-49 years
42-49 years 48 2.046 .5481
50 years and over 12 2.064 .5694
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18-25 years 56 3.160 6271
) 26-33 years 101 3.034 .6844
:;‘:?;T:':;:;"d 34-41 years 86 2.945 5620 302 2.015 092 ;
42-49 years 48 2.862 .6363
50 years and over 12 2.800 .6208
18-25 years 56 3.178 .7546
26-33 years 101 3.168 .7065
Contact 34-41 years 86 3.155 .6107 302 0.333 .856 -
42-49 years 48 3.076 6422
50 years and over 12 3.000 .5318
18-25 years 56 2.687 .5625
Using Virtual 26-33 years 101 2.549 6736 1825 years>
Tools and. SoFial 34-41 years 86 2.558 .6285 302 3.390 .010* 42-49 years
Communication 42-49 years 48 2.250 .5880
50 years and over 12 2.541 .5204
18-25 years 56 3.166 7275
Problem Solving 26-33 years 101 3.056 .7558
in a Virtual 34-41 years 86 3.038 .7166 302 0.839 .501 -
Environment 42-49 years 48 2.916 7421
50 years and over 12 2.916 .7929
18-25 years 56 2.872 4625
26-33 years 101 2.753 .5578
Total 34-41 years 86 2.726 4684 302 2.979 .020* 1482'_2459"::;::
42-49 years 48 2.552 4948
50 years and over 12 2.569 .4708

When the test results presented in Table 3 are reviewed, it is seen that students' digital competence levels showed a
significant difference (F(2,302)= [2.979], p<0.05) concerning the age variable. Similarly, this significant difference was observed
in the sub-dimensions of developing digital content, using virtual tools and social communication. To determine the source of
these significant differences in the total and sub-dimensions of the digital competencies scale, the Bonferroni test, which is used
when the variances are equal, was used (Field, 2005). As a result of the test, students between the ages of 18-25 (X=2.872,
sd=.4625) had a higher level of digital competence than students between the ages of 42-49 (X=2.552, sd=.4708). It was
observed that this statistically meaningful difference had a small effect magnitude (n2=0.038). Furthermore, students between
the ages of 18-25 (X=2.434, sd=.5028) showed higher levels of digital content development than students between the ages of
42-49 (X=2.046, sd=.5481). However, this significant differentiation (n2=0.040) has a small effect magnitude. Another significant
variation was found in the sub-dimension of using virtual tools and social communication. Therefore, it was determined that the
level of using virtual tools and social communication of the students between the ages of 18-25 (X=2.687, sd=.5625) was higher
than that of the students between the ages of 42-49 (X=2.250, sd=.5880). When the effect size of this difference was evaluated,
a small effect size (n2=0.043) was observed.

A one-way ANOVA test was carried out to see whether the digital competence levels of the students varied considerably
regarding the technology usage competence variable. The results of the one-way ANOVA test are shown in Table 4.

Table 4. Differentiation of students' digital competence levels according to technology use competence variable

Subscale/ Scale Variables N X sd df F p Difference
o Basic Level 46 2.009 4474 )
Digital Content . ediate Level 155 2115 5357 302 33505 .000* Advanced Level > Intermediate
Development Level, Advanced Level > Basic Level
Advanced Level 102 2.640 .6291
) Basic Level 46 2.650 .5608 )
Informationand - diate Level 155 2840 5738 302 38618 .000* Advanced Level > Intermediate
Data Literacy Level, Advanced Level > Basic Level
Advanced Level 102 3.388 .5629
Basic Level 46 2.891 .6168
L > i
Contact Intermediate Level 155 3.094 6598 302 8257  .000* Advanced Level > Intermediate
Level, Advanced Level > Basic Level
Advanced Level 102 3.336 .6658
Using Virtual Basic Level 46 2.331 .5987 Advanced Level > Intermediate
. 302 4.254 .015%* R
Tools and Social Intermediate Level 155 2.509 5837 Level, Advanced Level > Basic Level
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Communication Advanced Level 102 2.649 .6958
Basic Level 46 2.637 .7091

Problem Solving Advanced Level > Intermediate

in a Virtual Intermediate Level 155 2.907 .6769 302 28.214 .000* .
. Level, Advanced Level > Basic Level
Environment Advanced Level 102 3.434 6696
Basic Level 46 2.431 4504 Advanced Level > Intermediate
Total Intermediate Level 155 2603 4315 300 42394 000* Level, Advanced Level > Basic
’ ’ Level,
Advanced Level 102 3.053 4813 Intermediate Level > Basic Level

The results of the analysis given in Table 4 demonstrate that there is a significant difference (F(2,302)= [42.394], p<0.05)
between the digital competence levels of the students and the technology usage competence variable. The findings indicate that
the digital competence levels of students with advanced level of technology use competence (X=3.053, sd=.4813) are higher
than the other students. It has been observed that this significant difference has a large effect (n2=0.220). In this context, as
students' technology use competence increases, their digital competence levels also rise. Likewise, significant differences were
also reported in other sub-dimensions of the scale. Bonferroni test was run to analyze these differences. Based on the results of
the test, advanced (X=2.640, sd=.6291) students with advanced technology use competence had higher levels of digital content
development than intermediate (X=2.115, sd=.5357) and basic (X=2.009, sd=.4474) students. This significant difference was
characterized by a strong effect size (n2=0.182). Furthermore, it was concluded that students who could use technology at
advanced level (X=3.388, sd=.5629) had higher levels of information and data literacy than students who used technology at
intermediate level (X=2.840, sd=.5738) and basic level (X=2.650, sd=.5608), which indicates a significant effect magnitude of
n2=0.182. Another important difference was found in the communication sub-dimension. In this respect, it was found that
students with advanced technology use competence (X=3.336, sd=.6658) had higher communication levels than students who
used technology at intermediate level (X=3.094, sd=.6598) and basic level (X=2.891, sd=.6168). This emerging difference was
reported to have a small effect (n2=0.052). In this regard, it can be said that as technology use competence increases, the level
of communication also increases. Another significant differentiation is observed in the sub-dimension of using virtual tools and
social communication. Based on this, it was concluded that as the students' technology use competence increased, their ability
to use virtual tools and social communication level also increased, which indicated a small effect (n2=0.027). One more
significant difference obtained with the result of the test is in the sub-dimension of problem-solving in a virtual environment.
Based on this, it was determined that students who could use technology at an advanced level (X=3.434, sd=.6696) had higher
levels of problem-solving in a virtual environment compared to other students. From this point of view, it was observed that as
the ability to use technology rose, the level of problem-solving in a virtual environment also rose. Considering the effect
magnitude of this significant difference, it is seen that this value is n2=0.158 and therefore has a large influence.

It was desired to see whether there was a significant difference between the students' digital competence levels and the
average daily usage time of technological devices, and a one-way ANOVA test was carried out in this sense. Information about
the test results is provided in Table 5.

Table 5. Differentiation of students' digital competence levels according to the average daily duration of use of technological
devices

Subscale/ Scale Variables N X sd df F p Difference
Between 0-3 hours 26 2.085 .6720 7 and more hours>
N Between3-5hours 69 2157  .6042 Between 0-3 hours,
Bff:;l,ﬁomnet::t BetweenS-7hours 93 2179 5290 302 6565 .000* ;ei\'l,de?;ih:;’;i

7 and more hours>
Between 0-3 hours

7 and more hours 115 2.468 .6288

Between 0-3 hours 26 2.930 .5760
i Between 3-5 hours 69 2.972 .6599
Inform.atlon and Data 302 2648  049* 7 and more hours>
Analysis Between 5-7 hours 93 2879  .6252 Between 5-7 hours
7 and more hours 115 3.119 .6267
Between 0-3 hours 26 3.153 .6270
Between 3-5 hours 69 3.202 .6082
Contact 302 2.091 101 -
Between 5-7 hours 93 3.003 .7605
7 and more hours 115 3.223 .6286
Between 0-3 hours 26 2.480 .6477

i i Between 3-5 hours 69 2.539 .6042
Using Virtual Tools and 302 182 909 )

Social Communication Between 5-7 hours 93 2.502 .6680
7 and more hours 115 2.556 .6230
Problem Solving in a Between 0-3 hours 26 2.961 .6688 302 1524 .208 -
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Virtual Environment Between 3-5 hours 69 3.009 .7604
Between 5-7 hours 93 2.953 .7495
7 and more hours 115 3.156 7245
Between 0-3 hours 26 2:632 4628
Total Between 3-5 hours 69 2.687 .5017 302 4046  .008* 7 and more hours >
Between 5-7 hours 93 2630 4912 Between 5-7 hours

7 and more hours 115 2.854 .5194

According to the results of the analysis presented in Table 5, there is a statistically significant differentiation (F(2,302)=
[4.046], p<0.05) between students' digital competence levels and the average daily usage time of technological devices. When
the sub-dimensions of the scale were studied, it was noticed that there was a similar differentiation in the sub-dimensions of
digital content development and information and data literacy. Bonferroni multiple comparison test was done to find out the
source of the significant differences found in the total and sub-dimensions of the digital competence scale. The results of the
test revealed that students who use technological devices for an average of 7 or more hours a day (X=2.854, sd=.5194) had
higher levels of digital competence than students who use them for 5-7 hours (X=2.630, sd=.4912), which corresponds to a small
effect magnitude (n2=0.039) for this significant difference. Furthermore, these results show that there is no meaningful
differentiation before the 5th hour. A further differentiation was noted in the sub-dimension of digital content development.
Thus, as the average daily usage time of technological devices gradually increased, it was observed that students' digital content
development levels also increased. However, the effect size of this significant difference was found to be moderate (n2=0.061).
Moreover, another significant difference was found in the information and data literacy sub-dimension. According to this,
students who use technological devices more than 7 hours a day on average had higher levels of information and data literacy
than students who use these devices between 5 and 7 hours a day, which indicates a small effect size (n2=0.066). This finding
shows that there is no significant difference in the information and data literacy levels of students who use technological devices
less than 5 hours a day on average.

CONCLUSION AND DISCUSSION

Within the scope of this study, the digital competence levels of students studying in distance education non-thesis master's
degree programs were investigated in terms of a range of variables. Numerous findings were identified with the research and
these findings are reported below respectively.

As gender and age variables are the most frequently examined variables in studies conducted to measure digital
competencies (Lucas et al., 2021), this study primarily examined whether students' digital competency levels differ according to
gender and age variables. Examining the findings obtained for the gender variable, it has been concluded that the digital
competence levels of the students differ substantially depending on the gender variable. Hence, the digital competence levels of
male students were reported to be higher than those of female students. However, this significant difference was observed to
possess a small effect magnitude. The finding that male students have higher proficiency levels than female students is similar to
the findings of Prabhu et al. (2022), Cebi and Reisoglu (2020), Kaya (2020), Cabezas-Gonzalez et al. (2017), Yazar and Keskin
(2016), and Yaman et al. (2013). Prabhu et al. (2022) conducted a research to investigate whether the digital competency levels
of 315 undergraduate and 44 graduate students studying at a private university in India differ by gender. According to the
results of their research, it was concluded that there was no distinction between female and male students in terms of
information literacy, communication, and content creation competency levels, and male students had higher levels of
competencies than female students in terms of solving technical problems, determining needs and technological responses, and
innovating by using technology creatively. Cabezas-Gonzalez et al. (2017) conducted a study to find out the digital competence
levels of university students studying at the Faculty of Psychology and Educational Sciences of the University of Porto and
concluded that male students had higher digital competence than female students. The findings that male students have higher
proficiency levels than female students are in contrast with the findings of Karakus (2022), Galindo-Dominguez and Bezanilla
(2021), and Kuzminska et al. (2018). Galindo-Dominguez and Bezanilla (2021), as a result of their research conducted to
determine the digital competencies of 79 pre-service teachers studying at the public university in the Basque Country of Spain
and 121 pre-service teachers studying at the private Deusto University, showed that there was no statistically notable difference
in the digital competencies of pre-service teachers concerning gender variable. Kuzminska et al. (2018), conducted a study to
identify the level of digital competencies of 193 university students studying at the National University of Life and Environmental
Sciences of Ukraine, National Aviation University of Ukraine, and Boris Grinchenko Kyiv University, and concluded that there was
no meaningful disparity between the level of digital competencies of male and female students. Although the digital
competence levels of male students are significantly higher than the digital competence levels of female students, the fact that
this significant difference has a small effect size does not mean that male students use digital technologies more effectively than
female students. Taking into consideration that the students participating in the study received their postgraduate education in
distance education environments where digital technologies are used intensively, since all students are expected to have high
levels of digital competence, it is necessary to develop educational policies to overcome gender inequality among students by
increasing the awareness of female students towards the use of digital technologies and enhancing their digital competencies.
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Looking at the findings obtained according to the age variable of the students, it has been concluded that the specified
variable shows a meaningful change in the digital competence levels of the students participating in the study. Based on this,
students between the ages of 18-25 had a higher level of digital competence than students between the ages of 42-49. It was
determined that this noteworthy difference between the students had a low-level effect magnitude. Results of the study
showed that students' digital competence levels increased with decrease in age, which contradicts the findings of Galindo-
Dominguez and Bezanilla (2021), Guillén-Gamez et al. (2020), Kaya (2020), Kuzminska et al. (2018) and Cabezas-Gonzalez et al.
(2017). Guillén-Gamez et al. (2020), as a result of their research conducted to determine the digital competencies of 108 pre-
service teachers studying at the Pontifical University of Salamanca, stated that there was no statistically meaningful change in
students' digital competencies based on the age variable. Galindo-Dominguez and Bezanilla (2021), Kuzminska et al. (2018), and
Cabezas-Gonzalez et al. (2017) reported that there was no statistically considerable discrepancy between students' digital
competence levels based on age. Despite having a small effect on the age levels of the students participating in the study, a
considerable variance is a finding that needs to be taken into account. Given that in other studies conducted in the literature,
while the age range among university students is close to each other in this study, the age difference of the students who
received postgraduate education is higher, and as a result of the research, students in the higher age group have lower digital
competencies. It is necessary to develop educational policies to eliminate the age inequality among students by increasing the
awareness of students in the higher age group who have previously received their undergraduate education face-to-face for the
use of digital technologies and improving their digital competencies.

It has been stated that there is a statistically meaningful differentiation between the digital competence levels of the
students and the variable of technology usage competence. In this regard, it has been noted that as the students' competence in
using technology rises, their level of digital competence also rises. To determine the effect degree of this significant difference,
eta square (n2) values were calculated and it was determined that there was a large effect size (n2=0.220) between these two
variables. These results also indicate that there is a positive correlation between the two variables. A similar differentiation was
encountered in the sub-dimensions of the scale. To ascertain the source of this difference, a multiple comparison test was
applied. Based on the results of the test, students who use technology at an advanced level produce more digital content than
students who use technology at an intermediate and basic level, which refers to a significant difference with a high level of
effect magnitude (n2=0.182). Furthermore, another significant difference was found in the information and data literacy sub-
dimension. Hence, students who can use technological devices at an advanced level have higher levels of information and data
literacy than students who can use technological devices at an intermediate or basic level. This significant difference was
identified to have a significant effect (n2=0.204). Another significant difference was detected in the communication sub-
dimension. Accordingly, students with high technology use competence were also characterized as having high levels of
communication, which indicates a difference with a low-level effect (n2=0.052). A similar difference was observed in the sub-
dimension of using virtual tools and social communication. This means that as proficiency in using technology improves, the
students' ability to use virtual tools and social communication levels also increase. This meaningful variance was found to have a
value of n2=0.027 and thus a small effect size. Moreover, another significant difference captured by the analysis was found in
the sub-dimension of problem-solving in the virtual environment. This indicates that students with high technology use
competence also have high problem-solving ability in virtual environments. This emerging difference was found to have a
substantial effect (n2=0.158). Research findings that there is a notable positive correlation between students' digital
competence levels and technology use competence levels are similar to the findings of Kaya (2020). Kaya (2020), as a result of
his research, which aimed to investigate the association between technology integration self-efficacy perceptions and digital
competence levels of 681 students studying at Balikesir University, shared the results that there was a positive and significant
relationship between students' technology integration self-efficacy perceptions and digital competence levels, there was a
positive and significant relationship between students' self-efficacy levels in using computer technologies and digital
competence levels, and students' self-efficacy perceptions towards technology integration significantly predict their digital
competence levels.

Another question that the research seeks to answer is whether students' digital competence levels differ significantly in
terms of the average daily usage time of technological devices. The results showed that students who used technological devices
for 7 hours or more on average per day had higher levels of digital competence than students who used technological devices
for 5-7 hours per day on average. According to these findings, there is no homogeneous differentiation before the 5th hour. This
implies that there will not be any change in the digital competence levels of students who use technological devices less than 5
hours a day. This meaningful difference was observed to have a low effect size (n2=0.039). When the sub-dimensions are
analyzed, it is seen that significant differences occur in digital content development and information and data literacy sub-
dimensions. In this respect, as the average daily use of technological devices rises, students' level of content development in
digital environments also increases. Calculating the effect size of this significant difference, it is seen that there is a moderate
effect (n2=0.061). Another sub-dimension in which a significant difference was recorded was the information and data literacy
sub-dimension. Thus, there was no homogeneous differentiation in the information and data literacy levels of students who use
technological devices less than 5 hours a day. These results inform us that information and data literacy levels start to increase
after the 5th hour. This is one of the results of the study that creates a difference, and this significant difference is considered to
have a small effect (n2=0.025). According to the results of the study, the finding that students' digital competence levels
increase as the average daily usage time of technological devices increases is consistent with the findings of Martinez-Lopez et
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al. (2020), Hernandez-Martin et al. (2021), and Korucu et al. (2016). Martinez-Lopez et al. (2020), as a result of their research
with 205 students studying at various state universities in Russia, found that there was a strong positive correlation between
students' internet usage time and their digital competence levels. Hernandez-Martin et al. (2021) concluded that students who
used social networks daily had better digital competence levels than those who used social networks only three or four times a
week. Korucu et al. (2016) detected that as students' mobile device ownership and weekly internet usage time increased, their
digital competence also increased. In distance education environments, it is essential to prepare more activities to increase the
average daily usage time of students' technological devices, to organize synchronous meetings and asynchronous forum
activities, and to develop educational policies to ensure that the time spent by students in the distance education environment
and their completion rates are taken into account in measurement and evaluation processes.

LIMITATIONS AND RECOMMENDATIONS

This research has some limitations. This research, which was conducted to measure the digital competence levels of learners
studying in distance education non-thesis master's programmes in terms of different variables, is limited to non-thesis master's
students studying at Anadolu University Institute of Social Sciences and the scale used in the research.

As a result of this research conducted within the limitations mentioned above, some suggestions were made for future
scientific research. These suggestions are as follows:

1. The fact that the digital competence levels of male students participating in the study are higher than female students is a
finding that should be taken into consideration by policy makers. Therefore, it is recommended to develop new educational
policies that will increase the digital competence levels of female students.

2. The significant difference between the age levels of the students participating in the study is a finding that should be taken
into consideration. Therefore, it is suggested that various seminars should be organized to increase the awareness levels of
students in the older age group regarding the use of digital technologies.

3. Considering the finding that there is a significant relationship between students' digital competency levels and technology
usage competency levels, in order to increase students' technology usage competencies, they can be provided free access to
some programs by collaborating with international organizations such as Apple, Cisco, Google, Microsoft.
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