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Abstract 

Purpose: 422 university students participate in this study where the digital literacy of university students studying via distance 
education during the Covid-19 pandemic by online learning motivation variable is examined.  

Methodology: The study used the Personal Information Form, Digital Literacy Scale (DLS) and Online Learning Motivation Scale 
(OLMS). The research is structured in descriptive and relational scanning models.  

Findings: According to the data obtained, it is stated that the digital literacy and online learning motivation of the students 
within the scope of the research are at a medium level; digital literacy levels do not differ by gender and grade level; there is a 
statistically significant difference in online learning motivation level of students in favour of female students; moreover, in the 
score of the whole online learning motivation scale, there is a significant difference between 2nd  and 4th-grade students in 
favour of 2nd-grade students and between 3rd  and 4th-grade students in favour of 3rd-grade students; there is a moderately 
positive and statistically significant relationship between students’ digital literacy and online learning motivation levels and 
their online learning motivation and digital literacy predict each other by 21.8 %. 

Highlights: Given that 21.8 % of students’ online learning motivation is interpreted by their digital literacy or vice versa, 
increasing the development of students’ digital literacy and online learning motivation levels with in-school and out-of-school 
training is suggested.   

Öz 

Çalışmanın amacı: COVID-19 pandemisinde uzaktan eğitim aracılığıyla öğrenim gören üniversite öğrencilerinin dijital 
okuryazarlıklarının çevrimiçi öğrenme motivasyonu değişkenince incelendiği bu çalışmaya toplam 422 üniversite öğrencisi 
katılmıştır.   

Yöntem: Araştırmada, Kişisel Bilgi Formu, Dijital Okur-yazarlık Ölçeği (DOÖ) ve Çevrimiçi Öğrenme Motivasyonu Ölçeği (ÇÖMÖ) 
kullanılmıştır. Mevcut araştırma betimsel ve ilişkisel tarama modellerinde yürütülmüştür.  

Bulgular: Elde edilen verilere göre, araştırma kapsamındaki öğrencilerinin, dijital okuryazarlık ve çevrimiçi öğrenme 
motivasyonlarının orta düzeyde olduğu; dijital okuryazarlık düzeylerinin cinsiyete ve sınıf düzeyine göre farklılaşmadığı; 
öğrencilerin çevrimiçi öğrenme motivasyon düzeylerinde cinsiyet değişkenine göre kadın öğrencilerin lehine istatistiksel olarak 
anlamlı farklılık olduğu; çevrimiçi öğrenme motivasyonu ölçeğinin bütününe ilişkin puanda 2. ve 4. sınıf düzeyleri arasında 2. 
sınıf öğrencileri lehine ve 3. ve 4. sınıf düzeyleri arasında 3. sınıf öğrencilerinin lehine manidar farklılık olduğu; öğrencilerinin 
dijital okuryazarlık ve çevrimiçi öğrenme motivasyon düzeyleri arasında orta düzeyde pozitif ve istatistiksel olarak manidar bir 
ilişki olduğu ve öğrencilerin çevrimiçi öğrenme motivasyonları ve dijital okuryazarlıklarının birbirlerini % 21,8 oranında yordadığı 
belirlenmiştir.  

Önemli Vurgular: Öğrencilerin çevrimiçi öğrenme motivasyonlarının %21,8'inin dijital okuryazarlıkları ile yorumlandığı ya da 
tam tersi olduğu göz önüne alındığında, okul içi ve okul dışı eğitimlerle öğrencilerin hem dijital okuryazarlık hem de çevrimiçi 
öğrenme motivasyon düzeylerinin geliştirilmesi önerilmektedir. 
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INTRODUCTION  

Technologies concerning information and communication, an inseparable part of life by the transition to the information 
society in the 21st century, consist of digital technologies. These digital technologies are increasingly used daily, referring to non-
analogue phones, computers, media players, the internet, and related software. According to the 2017 Digital Report, revealing 
how technologies concerning digital life, a part of daily life, change individuals’ lives, 50 % of the world’s population uses the 
internet, 37 % of the world’s population uses social media, 34 % of the world’s population uses mobile social media and 22 % of 
the world’s population uses e-commerce (We Are Social & Hootsuite, 2017). In Turkey, 59.6 % of the population used a computer 
in 2018, and the rate of internet use was 79 % in 2020 (Turkish Statistical Institute [TÜİK], 2020). In 2018, the rate of computer 
use between the ages of 16-24 was 75.1 % for males and 60.1 % for females, and the rate of internet use was 94.7 % for males 
and 86.5 % for females (TÜİK, 2018). This rate change reveals the increased interaction between technology and people in the 
digital age. Information pollution has also risen incredibly with the increase of information, and individuals need “digital literacy 
skills” to get the correct information (Ng, 2012). According to Hamutoğlu et al. (2017a, p.410), digital literacy skills are essential to 
make information and communication technologies a safer platform by using these new and different technologies, examining 
the accuracy or validity of the information obtained, and solving the problems encountered at the same time. That is why digital 
literacy, the skill that makes up the talents of the digital generation (Spires, Paul & Kerkhoff, 2018), has become even more 
important than literacy these days (Çubukçu & Bayzan, 2013). The COVID-19 pandemic, which spread to the world from Wuhan, 
China, in December 2019 (WHO, 2020a; 2020b), was an intermediary to use digital devices, online resources, social media 
technology and e-learning activities more effectively that mediate the digital literacy skills (Mulenga & Marbán, 2020). The need 
for digital literacy skills in education has been reinforced due to the COVID-19 pandemic and emphasized in the study carried out 
by Onyema et al. (2020). This rapid development of digital technologies has also exposed individuals to situations that require 
them to benefit from technical, cognitive, and sociological skills (Eshet-Alkalai & Amichai-Hamburger, 2004: 421). One of these 
technical skills needed is “online learning”, which has been widely and intensely used due to the precautions taken during the 
COVID-19 pandemic (Bozkurt, 2020). Some studies point out that dropouts will increase, students will have difficulty re-interacting 
in the COVID-19 pandemic (Buckler et al., 2020) and students are determined to be less motivated for learning-teaching activities 
after the pandemic (Aguilera-Hermida, 2020). Ramírez-Correa et al. (2015) and Xu and Jaggars (2013) state that students drop 
education in online learning due to a lack of motivation; therefore, “motivation” emerges as an essential factor in online learning. 

Online Learning Motivation 

With the COVID-19 pandemic, a factor that significantly affects human life, our perspective on education and how we interpret 
education has changed (Bozkurt & Sharma, 2020). Educational institutions were temporarily closed due to the COVID-19 
pandemic, and about 1.6 billion students in 191 countries were severely affected by that (UNESCO, 2020); immediately afterwards, 
countries started to implement distance education in schools at all levels to provide that students do not fall behind in their 
education. Distance education, which started with mailing, has evolved into "online learning", influenced by the developments in 
the internet and technology. Online learning, which is defined by Christensen et al. (2008) as a disruptive innovation, is an 
approach that offers well-designed and interactive learning environments by using different digital technology features and 
resources and learning materials suitable for open and flexible learning environments without time and space limitations (Khan, 
2005). Online learning, a student-centred approach (Aoki, 2010), is one of the most dynamic forms of current learning 
opportunities (Miltiadou & Yu, 2000). In addition to its advantages, various factors are essential for online learning (McIsaac & 
Gunawardena, 1996). During the pandemic, motivation is thought to emerge as one of the most significant determinants in online 
learning, according to the declarations of Buckler et al. (2020) and Aguilera-Hermida (2020). 

In educational settings, motivation, one of the most important psychological concepts, explains the degree to which learners 
devote attention and energy to various learning requirements. Motivation is a feature that persuades students to learn and do 
learning activities (Green & Sulbaran, 2006) and is a significant factor in students' choices and the degree of their participation, 
effort, and persistence in learning processes (Dörnyei, 2001; Dörnyei & Ushioda, 2011). It is separated into two intrinsic and 
extrinsic motivations; In contrast, extrinsic motivation consists of appreciation and praise for good work; intrinsic motivation is an 
internal desire to learn about a particular subject (Knowles & Kirkman, 2007). In other words, motivation is the psychological 
power that energizes individuals to realize certain situations, activates them and enables the action to continue (Karakış, 2014). 
Motivation, a significant factor for maintaining students' satisfaction in the online learning environment (Chen & Jang, 2010), 
stems from the fact that online learning environments have a more autonomous nature than traditional classroom contexts 
(Artino Jr., & Stephens, 2009). Motivation enables the learner to cope with various difficulties and achieve learning goals (Bekele, 
2010; Hoskins & van Hooff, 2005; Jones & Issroff, 2007; Muilenburg & Berge, 2005; Song et al., 2004; Ucar & Kumtepe, 2019). 
Studies also show that the relation between motivation and online learning satisfaction is positive (Biner et al., 1994; Chute et al., 
1999; Lim, 2004). Research indicates that low motivation levels contribute to low retention rates (Artino, 2008; Keller, 2008), and 
high motivation is related to distance learner retention in distance education (Levy, 2007). In the relevant literature, some studies 
determine that high motivation explains class participation and academic achievement (de Barba, Kennedy & Ainley, 2016; 
Giesbers et al., 2013; Guay et al., 2008; Lopéz-Pérez et al., 2011; Rovai & Wighting, 2005; Yi & Hwang, 2003). The study by Albelbisi 
and Yasop (2019) determined that a lack of motivation in online learning can cause individuals to spend extra time completing 
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their homework, submit homework late, or do poor-quality work. It is clear, then, that motivation is a vital consideration for 
distance education. 

Since online learning evokes human-computer interaction, unlike face-to-face education (McIsaac & Gunawardena, 1996), an 
effectively designed website is an essential factor affecting the motivation of online students (Arnone & Small, 1999; Small, 1997). 
Level of interaction with learning materials (Gao & Lehman, 2003), the general climate of the instructional environment (Kim & 
Frick, 2011), social presence (Visser, Plomp & Kuiper, 1999), getting education to use the required technology (Schramm et al., 
2000) is also important factors affecting the motivation of online students. Moreover, students sometimes experience technical 
difficulties and communication interruptions in online classes (Essex & Çağiltay, 2001; Hara & Kling, 2000). These discouraging 
technical difficulties prevent the student from accessing resources, activities and tasks, instructor, and classmates. Since 
technology is the only link students have in online learning, any technical problem experienced increases the likelihood of students 
being unwilling to learn or even quitting the course (Kim & Frick, 2011). In online learning environments, students have high 
motivation when they do not experience a technological problem (Kim & Frick, 2011). Therefore, at least a little technological 
competence is needed for online learning. This competence is also essential to reducing cognitive load, as the excessive cognitive 
load can cause a student's attention to shift from subject to technological problem and decrease motivation (Hartley, 1999; Kim 
& Frick, 2011; Pintrich & Schunk, 2002). Moreover, studies have determined that computer or internet self-efficacy are important 
factors affecting students' online learning satisfaction and class participation (Hill & Hannafin, 1997; Joo et al., 2000; Lim, 2001). 
Also, Hudson et al. (1998) state that student support is vital to overcoming technical difficulties. Perceived difficulty in learning 
can also adversely affect learning motivation in online environments, as it may increase student anxiety (Reinhart, 1999). Fostering 
the motivation of learners engaged in distance education, therefore, requires attention to a range of factors, including the design 
of learning activities and digital technologies used etc. (Hartnett, 2016).  

 Digital Literacy 
Gilster, who popularized the concept, described digital literacy as the ability to use and understand the information provided 

by computers from several sources in different ways (Gilster, 1997:15); Eshet-Alkalai (2002) defined it as a process that includes 
thinking skills, obtaining data from the internet and using technology correctly by establishing relationships; Bawden (2001:23) 
associated the concept with how technological devices work and awareness of technology; Ng (2012: 1066-1067) defined it as the 
intersection of technique,  cognitive and social-emotional dimensions and Belshaw (2011) defined it as applications that support 
effective learning in this digital age and left the types of applications open because of the changes in applications with developing 
technologies. The reason why digital literacy is divided into sub-disciplines such as computer, communication, and visual literacy 
with the development of digital technologies is its dynamic and comprehensive structure. In short, digital literacy can be defined 
as the ability to develop a positive attitude towards new technologies, understand information using digital technologies, create 
and share new information, evaluate existing information effectively and critically, and obtain digital information within the 
framework of ethical rules and solve problems encountered. Digital literacy is not an alternative to literacy but an extension that 
contributes to it and is essential for working, learning, and socializing in the contemporary world (Churchill et al., 2008). Knobel 
and Lankshear (2006) stated that digital literacy is increasingly being defined as an official goal of education; therefore, it is 
essential for today’s students to get this knowledge and skills (Martin, 2005); therefore, educational institutions should accelerate 
the practices that will increase students’ digital literacy (Donohue, 2014; Gillen et al., 2018; Ihmeideh & Alkhawaldeh, 2017; 
Karabacak & Sezgin, 2019).  

In the related literature, there are some study results in which the digital literacy levels of university students are found to be 
‘high’ (Can et al., 2020; İşioğlu & Kocakuşak, 2012; Khalid et al., 2015; Kozan, 2018; Kozan & Özek, 2019; Üstündağ et al., 2017; 
Ocak & Karakuş, 2019; Özoğlu, 2019; Öztürk & Budak, 2019; Svensson & Baelo, 2015); ‘low’ (Campbell, 2016; Coşkun et al., 2013; 
Cote & Milliner, 2016; Kuru, 2019; Rambousek et al., 2016) and ‘moderate’ (Çetin, 2016; Çukurbaşı & İşman, 2014; Tyger, 2011). 
There are many studies in which there is a significant difference between the digital literacy levels of students in terms of the 
gender variable (Çam & Kyici, 2017; Çetin, 2016; Deryakulu, 2007; Gökçearslan & Bayır, 2011; Göldağ & Kanat, 2018;  Gui & 
Argentin, 2011; Gürtekin, 2019; Hamutoğlu et al., 2017a; Horne, 2007; Korkut & Akkoyunlu, 2008; Kozan, 2018; Markauskaite, 
2005; Nasah et al., 2010; Ocak & Karakuş, 2019 ; Özden, 2018; Özerbaş & Kuralbayeva, 2018; Özoğlu, 2019; Öztürk & Budak, 2019; 
Sakal, 2019,2020; Sarıkaya, 2019; Sulak, 2019; Tsai et al., 2001; Yaman, 2019; Yontar , 2019). In the related literature, few studies 
have been found in which there is no important difference between digital literacy levels of students in terms of gender (Can et 
al., 2020; Ertaş et al., 2019; Korkmaz & Mahiroğlu, 2009; Kozan, 2018; Polat, 2018; Sarıkaya, 2019; Yaman, 2019; Yılmaz et al., 
2019). In studies examining the level of digital literacy according to grade level, there are very few studies in which there is no 
significant difference between the level of digital literacy in terms of class level (Çukurbaşı & İşman, 2014; Sarıkaya, 2019) and 
there are more studies in which students’ digital literacy levels differ significantly in terms of grade level (Can et al., 2020; 
Carrington & Robinson, 2009; Göldağ & Kanat, 2018; Hamutoğlu et al., 2017b; Kozan, 2018; Marsh et al., 2017; Öztürk & Budak, 
2019; Pew Research Center, 2005; Techataweewan & Prasertsin, 2017; Witten et al., 2018; Yaman, 2019). 
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Importance of the Research 

Life has come to a standstill from time to time. Information and communication technologies have been mainly used to adapt 
to the uncertainties and follow the agenda because of the Covid-19 pandemic (Junio, 2020). The quarantine practices carried out 
during this process have led to the intensification of the use of digital technology to mediate people’s business and education 
needs. According to Mulenga and Marban (2020), the Covid-19 pandemic has been a mediator for busier utilization of digital 
devices and online learning. Thus, students having online education during the pandemic have been in dire need of knowledge 
and skills such as using necessary computer programs in online learning environments and having an awareness of technological 
devices, obtaining data from the internet within the framework of ethical rules to do their homework, understanding that the 
data is up-to-date and reliable, and communicating correctly with teachers and friends on the internet. Since familiarity with 
technology is substantial in online learning (Agarwal et al., 2000; Marrakas & Johnson, 1998), these needs, knowledge, skills, 
services, and technologies require students to be digital literate at a certain level. As some degree of technical competence is 
required for online learning, this competence is also essential to reduce cognitive load, as the excessive cognitive load can cause 
a student’s attention to shift from subject to technological problem and decrease motivation (Hartley, 1999; Kim & Frick, 2011; 
Pintrich & Schunk, 2002). Students exposed to online learning intensely in the COVID-19 pandemic also need the motivation to 
cope with the challenges they face in digital environments and achieve their learning goals. Motivation, an essential factor in 
online learning, is the driving force that enables students to act and energize to access and evaluate information in lessons, use 
different software applications and hardware, and produce digital content. Computer or internet self-efficacy (Hill & Hannafin, 
1997; Joo et al., 2000; Lim, 2001) and technical and communication difficulties (Essex & Çağiltay, 2001; Hara & Kling, 2000; Kim & 
Frick, 2011) are decided to be some of the problems that decrease motivation in online learning. Effectively designed website 
(Arnone & Small, 1999; Small, 1997), level of interaction with learning materials (Gao & Lehman, 2003), the general climate of the 
instructional environment (Kim & Frick, 2011), social presence (Visser, Plomp & Kuiper, 1999) and training to use the required 
technology (Schramm et al., 2000) increase the motivation in online learning environments as well. Since technology is the only 
link students have in online learning, any technical problem experienced increases the likelihood of students being unwilling to 
learn or even quitting the course (Kim & Frick, 2011). Fostering the motivation of learners engaged in distance education, 
therefore, requires attention to a range of factors, including the design of learning activities and digital technologies used etc. 
(Hartnett, 2016). Therefore, the current research is central in stating the relation between digital literacy and online learning 
motivation levels and how much digital literacy predicts online learning motivation or vice versa in the context of university 
students studying via distance education in the COVID-19 pandemic.  

Purpose of the Research 

This research aims to examine the digital literacy levels of university students studying via distance education in the Covid-19 
pandemic by the variable of online learning motivation. With this aim, answers to the following questions were examined: 

1-What is the digital literacy and online learning motivation levels of university students studying via distance education during 
the COVID-19 pandemic? 

2- Do the digital literacy and online learning motivation levels of university students studying via distance education during the 
COVID-19 pandemic differ by gender and grade levels? 

3-Is there a significant relationship between the digital literacy and online learning motivation levels of university students 
studying via distance education during the COVID-19 pandemic? 

METHOD 

Research Model 

The research was structured in descriptive scanning model as it aimed to reveal the digital literacy and online learning 
motivation levels of university students studying via distance education in the COVID-19 pandemic. According to Gay and Airasian 
(2000), descriptive scanning models aim to reveal a current situation. In addition, the research was structured in relational 
scanning model since it examined how digital literacy of students effect their online learning motivation levels. According to 
Karasar (2012), relational scanning models aim to determine the co-change between two and / or more variables. The dependent 
variables of the study are digital literacy and online learning motivation levels of university students; its independent variables are 
gender and grade level. 
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Participants 

The participants of the study are students studying at a university (approximately 31000) in Turkey’s Black Sea region in the 
2020-2021 academic year. The frequency and percentage values for independent variables are given in Table 1. 

Table 1. Percentage and Frequency Values Regarding the Variables 

Variables F % 
Gender Female 292 69,2 
  Male 130 30,8 
Grade level 1 109 25,8 

 2 183 43,4 

 3 51 12,1 
  4 79 18,7 

When Table 1 is examined, of the study group consisting of 422 students, 292 (69.2%) are female, 130 (30.8%) are male; 109 
(25.8%) 1st year, 183 (43.4%) 2 nd year, 51 (12.1%) 3rd year and 79 (18.7%) 4th year students. 

Data Collection Tools and Its Process 

In the study, “Digital Literacy Scale” (DLS) and “Online Learning Motivation Scale” (OLMS) were used. In the study, “Personal 
Information Questionnaire” prepared by the researcher was also used for demographic data about students’ gender and grade 
levels.  

Online Learning Motivation Scale (OLMS) 

Data on the online learning motivation levels of students were gathered by Online Learning Motivation Scale (OLMS) developed 
by Chen and Jang (2010) which was adapted to Turkish by Özbaşı et.al. (2018). OLMS consists of a total of 28 items and seven sub-
dimensions called as intrinsic motivation to know (IMTK), intrinsic motivation to succeed (IMTS), intrinsic motivation to experience 
stimulation (IMTES), determined regulation (DR), introjected regulation (IR), extrinsic regulation (ER) and lack of motivation (LOM). 
The scale is a 7-point Likert type and the 5th, 12th, 19th and 26th items of it are reverse coded as in the original scale. The lowest 
score that can be acquired from the scale is 28 and the highest score is 196. In the present study, points between 28-83 were 
evaluated as low, points between 84-140 as medium, and points between 141-196 as high for the whole scale; and points between 
4-11 were evaluated as low, points between 12-20 as medium, and points between 21-28 as high for all sub-dimensions.  

Digital Literacy Scale (DLS) 

Data on students’ digital literacy levels were collected by Digital Literacy Scale (DLS) developed by Ng in 2012 which was 
adapted to Turkish by Hamutoğlu et al. (2017a). DLS consists of four sub-dimensions: attitude, technique, cognitive and social, and 
a total of 17 items. There are no items scored in reverse in the scale where 5-point Likert type rating is used. There are seven items 
in the attitude sub-dimension, six items in the technique sub-dimension, and two items in each of the cognitive and social sub-
dimensions. The lowest score that can be obtained from the scale is 17 and the highest score is 85. In the present study, for the 
whole scale, points between 17-39 were considered low, points between 40-62 were considered medium, points between 63-85 
were considered high; for the attitude sub-dimension points between 7-16 were considered low, points between 17-26 were 
considered medium and points between 27-35 were considered high; for the technique sub-dimension points between 6-13 were 
considered low, points between 14-22 were considered medium and points between 23-30 points were considered high; for the 
cognitive and social sub-dimensions points between 2-4 were considered low, points between 5-7 were considered medium and 
points between 8-10 were considered high.  

Confirmatory factor analysis (CFA) was performed with the LISREL 8.80 program to determine the construct validity. While the 
survey model was created for OLMS without modification, the survey model was created by defining the error covariance of the 
8th and 9th items for the DLS. Model data fit indices calculated for both scales are given in Table 2. 

Table 2. Model Data Fit Indices Obtained for OLMS and DLS  

 RMSEA      χ2sd GFI AGFI NNFI CFI       Λ   ε r(interfactorial) 
OLMS 0,080 700,93112 0,91 0,90 0,94 0,95 0,40-0,85 0,28-

0,80 
    No  

DLS 0,070 1002,99329 0,92 0,90 0,98 0,98 0,38-0,92 0,15-
0,86 

    No 

In Table 2, the models were examined with the Robust Maximum Likelihood estimation, considering the case of not meeting 
the multiple normality distribution assumption of the data in the research. RMSEA value, being examined as a strong statistic in 
model fit indices, was 0.080 and below, which was an indicator of good fit (Hu & Bentler, 1999). In the context of this criterion, it 
was seen that OLMS and DLS fitted well for the model data fit RMSEA value. Chi-square statistics were affected by the sample size 
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and known as poor fit. Since the chi-square value increases as the sample size increases, the fact that the χ2 / df index obtained 
in CFA is less than three states that the model has good fit values (Kline, 2005). The chi-square value for OLMS was found to be 
greater than three when divided by degrees of freedom, and less than three when divided by degrees of freedom. It was 
understood that the model data fit for the chi-square fitted index in the DLS data, while the fit was not achieved in the OLMS data. 
The ‘good fit’ criterion for GFI, AGFI, NNFI and CFI fit indices is 0,90 and above (Hu & Bentler, 1999). When the CFA result obtained 
in the context of these indexes was examined, it was seen that the model fit was ensured for OLMS and DLS. According to 
Tabachnick and Fidell (2001), to be a good indicator of a dimension, the factor load should be at least 0.32. When the factor loads 
were examined, it was greater than 0.32 without discarding the items. Error values were less than 0.90. These findings could be 
shown as evidence that the items were good representatives for the specified dimensions. When the model data fit indices were 
evaluated as a holistic one, it was found that the model data fit was achieved for both scale data. Structure validity was ensured 
with the result of CFA. 

After providing validity proof, the Cronbach’s alpha reliability coefficient was calculated for the sub-dimensions of the scale 
and the whole scale, and the results were given in Table 3. Tukey additivity test results (Tukey Nonadditivity p> .05) showed that 
the sub-dimensions of the scale were summable. 

Table 3. Reliability Coefficients Calculated for OLMS and DLS 

Scale               Dimensions                   Reliability Coefficient (α ) 
OLMS Intrinsic motivation to know (IMTK) 0,868 
 Intrinsic motivation to succeed (IMTS) 0,828 
 Intrinsic motivation to experience stimulation (IMTES) 0,835 
 Determined regulation (DR) 0,787 
 Introjected regulation (IR) 0,831 
 Extrinsic regulation (ER) 0,752 
 Lack of motivation (LOM) 0,866 
 The whole scale 0,912 
DLS Attitude 0,883 
 Technique 0,879 
 Cognitive 0,767 
 Social 0,725 
 The whole scale 0,933 

The alpha coefficients examined in Table 3 were found to be above 0.70 (α IMTK = 0.868; IMTS = 0.828; α IMTES = 0.835; α DR 
=0.787; α IR = 0.831; α ER = 0.752; α M = 0.866; α0.912 WholeScale; αAttitude = 0.833; Technique = 0.879; α Cognitive = 0.767; 
αSocial = 0.725; α WholeScale= 0.933). In this case, it can be said that scales measure with few errors and their reliability is high. 

Analysis of Data  

CFA was applied for construct validity to determine whether the scales measured the desired level in the study group. Model 
fit was achieved by modifying the four-factor DLS. Error covariance was defined between item 8 and item 9 for the modification. 
After proving that the desired structure could be measured with survey scales, the reliability of the sub-dimensions of the scale 
and the total scale was calculated. It was proved by Tukey additivity test that the sub-dimensions of the scales could be summed 
up. It was determined whether the independent variables in the sub-problem sentences of the research had a normal distribution 
according to the sub-dimensions and total scores of the scales by comparing the Kolmogorv-Shapiro Wilk’s test, kurtosis-skewness 
values and the 1.96 critical value of the coefficient calculated when these values were divided by their standard error values. In 
the context of the total scores obtained from the scales used in the study, the distribution of the participants at the low-medium-
high levels in the context of the previously determined cut-off scores was reported. According to the gender variable, the total 
score of DLS, the attitude, social sub-dimension scores and the total score of OLMS and IMTK, IMTES, DR, IR and LOM sub-
dimension scores were examined with the unrelated sample t-test; the technique and cognitive sub-dimension scores of DLS and 
IMTS and ER sub-dimension scores of OLMS were examined with the Mann Whitney U test. According to the grade variable, total 
score of DLS, technique sub-dimension score and total score of OLMS, IMTK, IMTES, IR sub-dimension scores with the ANOVA test; 
the attitude, cognitive, social sub-dimension scores of DLS and the scores of the IMTK, DR, ER and LOM sub-dimensions of OLMS 
were examined with the Kruscal Wallis H test. In addition to the test statistics used, the effect sizes were reported. Since the scores 
for both scales had normal distribution, the values obtained using the Pearson correlation coefficient were reported. 

FINDINGS 

 This section presents the findings of each research question, respectively. 

Findings Regarding the First Research Question 

The answer to the first research question “What is the digital literacy and online learning motivation levels of university 
students studying through distance education during the COVID-19 pandemic?” is given in Table 4 and Table 5. 
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Table 4. Distribution of DLS by Levels 

  Attitude Technique Cognitive Social The whole scale 
  f % f % f % f % f % 
Low 93 21,8 34 8 75 17,6 56 13,1 44 10,3 
Medium 198 46,4 187 43,8 161 37,7 232 54,3 218 51,1 
High 136 31,9 206 48,2 191 44,7 139 32,6 165 38,6 

In Table 4, the distribution of the scores of the sub-dimensions and the whole scale according to the levels determined in the 
standard score range is given. In the attitude sub-dimension, it was found that 93 students (21.8%) were at low level, 198 students 
(46.4%) were at medium level and 136 students (31.9%) were at high level; for this sub-dimension, those with a medium level 
were in the majority. In the technique sub-dimension, it was found that 34 students (8%) were at low level, 187 students (43.8%) 
were at medium level and 206 students (48.2%) were at high level; for this sub-dimension, those with a high level are in the 
majority. In the cognitive sub-dimension, it was found that 75 students (17.6%) were at low level, 161 students (37.7%) were at 
medium level and 191 students (44.7%) were at high level; for this sub-dimension, those with a high level were in the majority. In 
the social sub-dimension, it was found that 56 students (13.1%) were at low level, 232 students (54.3%) were at medium level and 
139 students (32.9%) were at high level; for this sub-dimension, those with a medium level were in the majority. The combination 
of the scores obtained from the sub-dimensions was provided by Tukey’s additivity analysis and the total score was obtained for 
the scale. When the scores acquired from the whole scale were examined, 44 students (10.3%) were at low level, 218 students 
(51.1%) were at medium level and 165 students (38.6%) were at high level. It can be denoted that digital literacy level of the 
students within the scope of the research is medium. 

Table 5. Distribution of OLMS by Levels 

  IMTK IMTS IMTES DR IR ER LOM Whole scale 
  f % f % f % f % f % f % f % f % 
Low 23 5,5 47 11,1 32 7,6 43 10,2 65 15,4 23 5,5 144 34,1 23 5,5 
Medium 399 94,5 235 55,7 181 42,9 181 42,9 202 47,9 136 32,2 189 44,8 223 52,8 
High 0 0 140 33,2 209 49,5 198 46,9 155 36,7 263 62,3 89 21,1 176 41,7 

In Table 5, the distribution of the scores of the sub-dimensions and the whole scale according to the levels determined in the 
standard score range is given. In IMTK, 23 students (5.5%) were at low level, 399 students (%) were at medium level; for this sub-
dimension, those with a medium level were in the majority. In IMTS, 47 students (11.1%) were at low level, 235 students (55.7%) 
were at medium level and 140 students (33.2%) were at high level; for this sub-dimension, those with a medium level were in the 
majority. In IMTES, 32 students (7.6%) were at low level, 181 students (42.9%) were at medium level and 209 students (49.5%) 
were at high level; for this sub-dimension, those who have a high level were in the majority. In DR, 43 students (10.2%) were at 
low level, 181 students (42.9%) were at medium level and 198 students (46.9%) were at high level; for this sub-dimension, those 
with a high level were in the majority. 65 students (15.4%) were at low level, 202 students (47.9%) were at medium level and 155 
students (36.7%) were at high level in the IR; for this sub-dimension, those with a medium level were in the majority. In ER, 23 
students (5.5%) were at low level, 136 students (32.2%) were at medium level and 236 students (62.3%) were at high level; for 
this sub-dimension, those with a high level were in the majority. In LOM, 144 students (34.1%) were at low level, 189 students 
(44.8%) were at middle level and 89 students (21.1%) were at high level; for this sub-dimension, those with a medium level were 
in the majority. The combination of the scores obtained from the sub-dimensions was provided by Tukey’s additivity analysis and 
the total score was obtained for the scale. When the scores obtained from the whole scale were examined, it was seen that 23 
students (5.5%) were at low level, 223 students (52.8%) were at medium level and 176 students (41.8%) were at high level. It can 
be pointed out that the online learning motivation level of the students is medium. 

Findings Regarding the Second Research Question 

The answer to the second research question “Do the digital literacy and online learning motivation levels of university students 
studying through distance education during the COVID-19 pandemic differ by gender and grade levels?” is given in Table 6, Table 
7, Table 8, Table 9, Table 10, Table 11, Table 12 and Table 13.  

For the second research question of the study, a significant difference in DLS scores by gender was examined. In this process, 
if the data had a normal distribution or not was interpreted in a holistic manner by comparing it with the desired limit value 
compared with the 1.96 criterion for Kolmogorov-Shapiro-Wilk's test, kurtosis-skewness and standard error values of these 
indices. It was observed that there was a normal distribution by gender variable for the attitude and social sub-dimensions for DLS 
and for the whole scale. Significant differences according to the gender variable were examined with unrelated samples t-test and 
given in Table 6. 
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Table 6. Unrelated Samples T-Test Result of DLS according to the Gender Variable 

Sub-dimension Gender   N �̅�   Sx df t p 
Attitude Female 292 22,63 6,920 420 0,944 0,346 

 Male 130 21,93 7,253    
Social Female 292 6,48 1,934 420 -1,501 0,134 

 Male 130 6,79 2,071    
Whole scale Female 292 57,42 14,597 420 -0,266 0,79 
  Male 130 57,84 15,496       

p> 0.05  

In Table 6, it was examined if the scores related to the attitude and social sub-dimensions and the whole scale had a significant 
difference according to gender or not. A significant difference was not found according to the gender variable, t (420) Attitude = 
0.944; t (420) Social = -1,501; t (420) Whole Scale = -0.266. With this finding, it can be asserted that male and female students’ 
total score, attitude, and social sub-dimension scores of the DLS scale are at equal levels. 

Mann Whitney U test was applied to determine whether the technique and cognitive sub-dimension scores that did not 
provide a normal distribution differ according to gender and are given in Table 7.   

Table 7. Mann Whitney U Test Result of DLS according to Gender Variable 

Sub-dimension Gender   N Mean Rank    U    p      r 
Technique Female 292 202,04 16219 0,017* 0,00567 

 Male 130 232,74    
Cognitive Female 292 217,73 17160,5 0,112  
  Male 130 197,5       

p> 0.05  

In Table 7, the Mann Whitney U test was applied to examine if there was a significant difference according to the scores of 
technique and cognitive sub-dimensions or not. It was determined that there was a significant difference in the scores of the 
technique sub-dimension according to gender; U = 16219, r = 0.00567. When the mean rank of the technique sub-dimension was 
examined, it was seen that the mean (χ ̅ = 232) of male students was higher than that of female students (χ ̅ = 202.04). In line with 
the reported effect size data, the gender variable explained 0.5% of the technique sub-dimension; this effect was low. When the 
cognitive subscale scores differed significantly according to gender, it was seen that there was no significant difference, U = 
17160.5; it can be said that the cognitive literacy of male and female students is at the same level. 

It was investigated if there was a significant difference in OLMS scores according to gender or not. In this process, Kolmogorov-
Shapiro-Wilk’s test, in which the data did not have a normal distribution, was interpreted in a holistic manner by comparing it with 
the desired limit value when compared with the 1.96 criterion for kurtosis-skewness and standard error values and ratios of these 
indices. It was observed that there was a normal distribution according to the gender variable for the sub-dimensions of IMTK, 
IMTS, IMTES, DR, IR, ER and M and the whole scale for OLMS. Significant differences by gender variable were examined with 
unrelated samples t-test and given in Table 8. 

Table 8. Independent Samples T-Test Result of OLMS according to the Gender Variable 

Sub-dimension Gender   N �̅�     Sx   df     t    p     ƞ2 
IMTK Female 292 18,4589 5,37862 420 2,948 0,003* 0,020273 

 Male 130 16,7846 5,40454     
IMTES Female 292 20,7808 5,21034 420 4,523 0,00* 0,046446 

 Male 130 18,2923 5,2362     
DR Female 292 20,0068 5,41666 420 3,794 0,00* 0,033137 

 Male 130 17,8462 5,36781     
IR Female 292 18,6267 5,78192 420 3,705 0,00* 0,031649 

 Male 130 16,3385 6,02264     
LOM Female 292 13,9041 6,84068 420 -4,038 0,00* 0,037372 

 Male 130 16,7462 6,28683     
Whole scale Female 292 135,5993 26,34871 420 3,579 0,00* 0,029596 
  Male   125,7154 25,83467         

p <0.05  
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In Table 8, it was examined if the scores related to the sub-dimensions of IMTK, IMTES, DR, IR ve LOM and the whole scale had 

a significant difference by gender or not. A significant difference was found according to the gender variable, t (420) IMTK = 2.948; 
t (420) IMTES = 4.523; t (420) DR = 3.794; t (420) IR = 3.705; t (420) LOM = 4.038; t (420) the whole scale = -3.579. When the effect 
sizes calculated with the result of significant difference were examined, the gender variable had 2.02% of IMTK sub-dimension 
scores, 4.64% of IMTES sub-dimension scores, 3.31% of DR sub-dimension scores, 3% of IR sub-dimension scores, 3,17 and 2.96% 
of the scores calculated from the whole scale. Reported effect sizes were medium. For the LOM sub-dimension, the scores of the 
male students (χ ̅LOM = 16.75) were higher than the scores of the female students (χ ̅LOM = 13.90). When the effect sizes 
calculated with the result of significant difference were examined, the gender variable explained 3.73% of the LOM sub-dimension 
scores and this effect was at a medium level.   

Table 9. Mann Whitney U Test Result of OLMS according to Gender Variable 

Sub-dimension Gender   N Mean Rank    U    p      ƞ2 
IMTK Female 292    228,63 66759 0,00* -0,01027 

 Male 130    173,03    
ER Female 292    225,37 65807 0,00* -0,00832 
  Male 130    180,35      

p <0.05  

In Table 9, if there was a significant difference according to gender in the IMTK and ER sub-dimension scores or not was 
examined with Mann Whitney U test and it was found that there was a significant difference; IMTK = 66759, r = -0.01027; U-ER = 
65807, r = -0.00832. When the mean rank of the IMTK sub-dimension was examined, it was seen that the female students (χ ̅ = 
228.63) were higher than the male students’ scores (χ ̅ = 173.03). In line with the reported effect size data, the gender variable 
explained 0.1% of the IMTK sub-dimension; this effect was low. When the mean rank of ER sub-dimension was examined, it was 
identified that female students (χ ̅ = 225,37) were higher than male students’ scores (χ ̅ = 180,35). In line with the reported effect 
size data, the gender variable explained 0.08% of the IMTK sub-dimension; this effect was low. A statistically significant difference 
was found in favor of female students in the IMTK and ER sub-dimensions. 

In the context of the second research question of the study, it was examined if there was a significant difference in DLS scores 
according to grade level or not. In this process, if the data had a normal distribution or not was interpreted in a holistic manner by 
comparing it with the desired limit value compared with the 1.96 criterion for Kolmogorov-Shapiro-Wilk's test, kurtosis-skewness, 
and standard error values of these indices. It was observed that the attitude, technique, cognitive and social sub-dimensions for 
DLS and the whole scale provided a normal distribution by class level variable. Significant differences by class level variable were 
examined with unrelated samples t-test and given in Table 10. 

Table 10. One-way Analysis of Variance (ANOVA) of DLS according to Grade Level 

  
Grade 
level �̅� Sx   N Variance Source 

Sum of 
Squares df 

Mean 
Square     F            p 

Technique 1 20,97 4,93 109 Intergroup 135,259 3 45,086 1,57         0,197 

 2 22,23 5,691 183 In-group 12029,8 418 28,779   
 3 22,51 5,045 51 Total 12165,06 421    
 4 21,66 5,356 79       
Whole 1 55,18 13,648 109 Intergroup 1061,646 3 353,882 1,69         0,187 
scale 2 58,49 15,707 183 In-group 91936,81 418 219,945   
 3 59,88 13,698 51 Total 92998,46 421    
  4 57,14 14,994 79       

p> 0.05 

When the analysis result presented in Table 10 was examined, it was seen that there was no significant difference in terms of 
the class levels of the students’ DLS total score and technique sub-dimension scores F (3,418) = 1,567. 
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Table 11. DLS’s Kruskal Wallis H Test Result According to Grade Level 

Sub-dimensions Grade level   N Mean Rank df     x²   p 
Significant 
Difference 

Attitude 1 109 187,4 3 7,069 0,07 No  

 
2 183 223,63 

    

 
3 51 227,2 

    

 
4 79 206,52 

    
Cognitive 1 109 190,45 3 4,946 0,176 No 

 
2 183 219,17 

    

 
3 51 227,43 

    

 
4 79 212,48 

    
Social 1 109 193,58 3 4,864 0,182 No 

 
2 183 217,56 

    

 
3 51 234,68 

    
  4 79 207,22         

p> 0.05 

In Table 11, whether the differentiation of DLS scores according to grade levels was significant was examined with the Kruscal 
Wallis H test and no significant difference was found, H3 (attitude) = 7,069; H3 (cognitive) = 4.946; H3 (social) = 4.864; it can be 
stated that the digital literacy levels of the participants at different grade levels are the same. 

While investigating whether there was a significant difference in OLMS scores by class level, whether the data had a normal 
distribution or not was interpreted in a holistic way by comparing the Kolmogorov-Shapiro-Wilk’s test with the desired limit value 
compared with the 1.96 criterion for kurtosis-skewness and standard error values of these indices. It was observed that the whole 
of OLMS and the sub-dimensions of IMTK, IMTS, IMTES, DR, IR, ER, LOM provide normal distribution by class level variable. 
Significant differences by class level variable were examined with unrelated samples t-test and given in Table 12. 

Table 12. One-way Analysis of Variance (ANOVA) Result of OLMS according to Grade Level 

Sub-
dimensions 

Grade 
level �̅�   Sx  N 

Variance 
Source 

Sum of 
Squares   df 

Mean 
Squares   F    p  

Significant 
Difference       n 

IMTK 1 17,69 5,33 109 Intergroup 381,039 3 127,013 4,403 0,005*  0,030634 

 2 18,48 5,56 183 In-group 12057,6 418 28,846   2nd  and 4th   
 3 19,24 5,43 51 Total  12438,64 421    3rd  and 4th   
 4 16,22 4,91 79       2nd and 3rd   
IMTES 1 20,01 4,97 109 Intergroup 141,274 3 47,091 1,661 0,175   
 2 20,34 5,56 183 In-group 11852,64 418 28,356     
 3 20,63 5,30 51 Total  11993,92 421      
 4 18,87 5,25 79         
IR 1 18,25 5,66 109 Intergroup 308,068 3 102,689 2,946 0,033*  0,020706 

 2 18,09 6,17 183 In-group 14570,35 418 34,857     
 3 19,16 5,78 51 Total  14878,42 421    4th  grade  
 4 16,28 5,68 79       3rd grade  
Whole  1 132,18 24,01 109 Intergroup 7625,634 3 2541,878 3,673 0,012*  0,025683 
scale 2 134,28 27,03 183 In-group 289288,6 418 692,078   2nd  and 4th   
 3 139,22 28,36 51 Total  296914,2 421    3rd  and 4th   
  4 124,76 26,26 79             2nd  and 3rd    

When the analysis result presented in Table 12 is examined, it is observed that there is not a significant difference in terms of 
the class levels of the IMTES sub-dimension scores of the students, F (3,418) = 1,661, p> 0.05. In other words, the scores of IMTES 
of students at 1st, 2nd, 3rd, and 4th grades are similar. A significant difference was observed in the IMTS sub-dimension score 
according to the grade levels, F (3,418) = 4,403, p <0.05. The Tukey test was used to determine the grade level of the significant 
difference, since it provided the assumption that the variances were equal. There was a significant difference between the 2nd 
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and 4th grade levels in favor of the 2nd grade students (χ ̅ 2nd Grade = 18.48). In the IMTS sub-dimension score, there was a 
significant difference between the 3rd and 4th grade levels in favor of the 3rd grade students (χ ̅ 3rd Grade = 19,24). When the 
size of the calculated effect was examined, the class level variable explained 3.06% of the IMTS scores and this effect was at a low 
level. On the other hand, a significant difference was observed in the scores of the IR sub-dimension by grade level, F (3,418) = 
2,946, p <0,05. Tukey test was used to determine which grade level the significant difference was in favor of it, since it provided 
the assumption that the variances were equal. There was a significant difference in favor of the 3rd grade students between the 
IR sub-dimension levels of 3rd and 4th grade students (χ ̅ 3rd grade = 19,16). When the size of the calculated effect was examined, 
the grade level variable explained 2.07% of the intrinsic motivation scores for success and this effect was at a low level. A significant 
difference was observed in the score of the whole scale according to the grade level F (3,418) = 4.403, p <0.05. Tukey test was 
used to determine which grade level the significant difference was in favor of it, since it provided the assumption that the variances 
were equal. There was a significant difference between the levels of the 2nd and 4th grade students in favor of the 2nd grade 
students (χ ̅ 2nd grade = 134.28) and there was a significant difference between the levels of 3rd and 4th grade students in favor 
of 3rd grade students (χ ̅ 3rd grade = 139,22). When the calculated effect size was examined, the class level variable explained 
2.56% of the total scores of the scale and this effect was at a low level. 

Table 13. Kruskal Wallis H Test Result of OLMS according to Grade Level 

Dimensions Grade Level   N Mean Rank df      x²   p 
Significant 
Difference       r 

IMTK 1 109 211,1927 3 9,751944 0,02 4th grade 
0,101594 

 2 183 225,5328    4th grade  

 3 51 218,4804    4th grade  

 4 79 174,9114    
1st.-2nd.3rd. 
grade  

DR 1 109 219,0963 3 15,75581 0,00 4th grade 
0,139904 

 2 183 223,2322    4th grade  

 3 51 228,549    4th grade  

 4 79 162,8354    1st 2nd 3rdgrade  
ER 1 109 209,8073 3 7,6946 0,05 No  

 2 183 214,2923      

 3 51 245,4118      

 4 79 185,4747      
LOM 1 109 190,2798 3 7,7293 0,05 No  

 2 183 208,4754      

 3 51 236,5      
  4 79 231,6456             

In Table 13, it was examined with the Kruscal Wallis H test whether the differentiation of OLMS scores according to class levels 
was significant or not. When the digital literacy levels of the participants for ER and LOM sub-dimensions were compared according 
to their class levels, no significant difference was found. H3 (ER) = 7.6946; H3 (LOM) = 7.7293, p> 0.05. Significant difference was 
observed in the sub-dimensions of IMTK and DR according to the class level, H3 (IMTK) = 9,751944; H3 (DR) = 15.75581, p <0.05. 
The Mann Whitney U test was used as a post hoc test to determine the differences in the grade levels in IMTK and DR sub-
dimension scores. As a result of the analysis, it was seen that there was a significant difference between 1.st, 2nd., 3rd and 4th 
grade students in favor of 1st, 2nd and 3rd grades separately for the IMTK and DR sub-dimensions; the effect size of the class level 
variable affecting the IMTK and DR sub-dimensions was low.   

Findings Regarding the Third Research Question 

The answer to the third research question “Is there a significant relationship between the digital literacy and online learning 
motivation levels of university students studying through distance education during the COVID-19 pandemic?” is given in Table 
14. 
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Table 14. Correlation Results Regarding OLMS and DLS 

      IMTK   IMTS  IMTES    DR    IR    ER  LOM OLMS 

Attitude r 0,451** 0,445** 0,442** 0,457** 0,406** 0,299** -0,287 0,436** 

 p 0 0 0 0 0 0 0 0 

 N 422 422 422 422 422 422 422 422 

Technique r 0,415** 0,395** 0,410** 0,374** 0,279** 0,249** -0,184 0,384** 

 p 0 0 0 0 0 0 0 0 

 N 422 422 422 422 422 422 422 422 

Cognitive r 0,453** 0,479** 0,467** 0,496** 0,453** 0,388** -,248** 0,494** 

 p 0 0 0 0 0 0 0 0 

 N 422 422 422 422 422 422 422 422 

Social r 0,357** 0,374** 0,375** 0,347** 0,302** 0,272** -,134** 0,378** 

 p 0 0 0 0 0 0 0,006 0 

 N 422 422 422 422 422 422 422 422 

DLS r 0,479** 0,474** 0,477** 0,470** 0,398** 0,327** 0,264** 0,467** 

 p 0 0 0 0 0 0 0 0 

  N 422 422 422 422 422 422 422 422 

In Table 14, the results of the correlation calculated by using the sub-dimension scores of the scales used and the total score 
results for the whole were reported. It was seen that the attitude sub-dimension score of DLS had a low-level significant 
relationship with the ER and LOM sub-dimension scores of OLMS. While a positive correlation was calculated between the attitude 
and technique sub-dimension scores and the DD sub-dimension score, a negative correlation was calculated between the attitude 
and technique sub-dimension and the LOM sub-dimension score. A low level of significant relationship was observed between the 
technique subscale score and the IR, ER and LOM sub-dimensions. The relationship between LOM and the technique sub-
dimension was negative. There was a low and negative significant relationship between the cognitive sub-dimension score and 
the LOM sub-dimension score. A low level and significant relation was found between the social subscale and ER and LOM subscale 
scores. The relationship between social and LOM scores was negative. A low, positive, and significant relationship was observed 
between the total DLS score and the LOM subscale scores. All the correlations examined between other sub-dimensions and total 
scores of DLS, and OLMS showed that there was a moderately positive and significant relationship between DLS and OLMS. The 
correlation value calculated between the two variables considered in the study was significant (rCDM-RLS=0.467, p<0.05). The 
variance value explained for the two variables was calculated as 0.218. With this finding, we can say that 21.8 % of online learning 
motivation level of students is interpreted by their digital literacy level or vice versa.  

DISCUSSION and CONCLUSION   

It was determined that there is a moderately positive and statistically significant relationship between the digital literacy and 
online learning motivation levels of the students within the scope of the study. The correlations between the digital literacy and 
online learning motivation levels obtained according to the gender and grade levels of the students were also found as equal. 
Moreover, 21.8 % of students' digital literacy is interpreted by their online learning motivation. Based on these findings, it can be 
said that there is a moderately positive and statistically significant relationship between students' digital literacy levels which 
refers to understanding and using the information provided through computers, obtaining data from the internet within the 
framework of ethical rules and using this data in the right place and at the right time, establishing relationships through the 
internet, obtaining the necessary information and solving the problem when they encounter any technical and technological 
problem, being aware of technologies, paying attention to these technologies and having a positive attitude towards them and 
online learning motivation, which is a characteristic convincing student to learn and fulfil the learning activities and the force that 
encourages students to fulfil their choices and participation. Since familiarity with technology is essential in online learning 
environments (Agarwal et al., 2000; Marrakas & Johnson, 1998), these needs, knowledge, skills, services, and technologies require 
students to be digital literate at a certain level. 

Moreover, as some degree of technological competence is required for online learning, this competence is also vital to reducing 
cognitive load, as the excessive cognitive load can cause a student's attention to shift from subject to technological problem and 
decrease motivation (Hartley, 1999; Kim & Frick, 2011; Pintrich & Schunk, 2002). Motivation, an essential factor in online learning, 
is the driving force that enables students to act and energize to access and evaluate information in lessons, use different software 
applications and hardware, and produce digital content. Ramírez-Correa et al. (2015) and Xu and Jaggars (2013) state that one of 
the leading reasons for dropping education in online learning is motivation; therefore, motivation emerges as an essential factor 
in online learning and thus in digital literacy. Training to use the required technology is also an essential factor affecting the 
motivation of online students (Schramm et al., 2000). Studies have determined that computer self-efficacy is essential to students' 
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online learning satisfaction and class participation (Hill & Hannafin, 1997; Joo et al., 2000; Lim, 2001). Technology in online 
learning, needed within the scope of distance education and used by the precautions taken in the COVID-19 pandemic, is the only 
connection that students have, so any technical problem experienced increases the possibility of students being unwilling to learn 
and even quitting the course (Essex & Çağıltay, 2001; Hara & Kling, 2000; Kim & Frick, 2011); therefore, students need to adopt 
technology and develop their digital skills in line with the emerging global trends and realities in education. In online learning 
environments, students have higher motivation when they do not have a technical problem (Kim & Frick, 2011) because these 
technical difficulties can be very discouraging if they prevent the student from accessing course resources, activities and tasks, the 
instructor, and other students. University students who are exposed to online learning intensely during the COVID-19 pandemic 
within the scope of the present research are digitally literate individuals at a moderate level; so we can say that they have some 
technical and operational skills, can follow technologies, use digital products and perform essential computer-based works in 
order to continue their education by learning the developing communication and information technologies and need to have 
motivation, which is a psychological feature that encourages them to learn and do learning activities in online learning 
environments at a moderate level and these variables affect each other moderately. 

It has been determined that the digital literacy levels of the students within the scope of the research are at a medium level. 
Based on this finding obtained in the study, it can be said that the students within the scope of the study have a medium level of 
basic technical and operational skills in obtaining the information they need from digital sources, evaluating the timeliness and 
reliability of the information obtained, socializing on the internet, obtaining, and using information without violating the ethical 
rules and knowing what to do when personal security is harmed. In addition, it can be said that the students' skills within the scope 
of the study have a medium level of skills in following the developing technologies, generating new information and distinguishing 
the correct information. As Martin (2005) emphasized, recognizing digital resources and tools, reaching them, managing, 
evaluating, analyzing, synthesizing, generating new information from what they have acquired and being aware of them are among 
the skills that today's students should acquire. Therefore, we can say that university students within the scope of this research 
have those skills at a moderate level. Knobel and Lankshear (2006) stated that digital literacy was increasingly defined as an official 
goal of education. So, that university students within the scope of this research have a moderate level of digital literacy means 
they have that official education goal indicated by Knobel and Lankshear. Studies conducted by Çetin (2016), Çukurbaşı and İşman 
(2014) and Tyger (2011) in which university students have moderate digital literacy in the relevant literature also support this 
finding of the current research.    

There is no difference in terms of the cognitive, attitude and social sub-dimension scores of the digital literacy scale of male 
and female students within the scope of the research; it is seen that there is a significant difference in favour of male students in 
the technique sub-dimension. The fact that the male students within the scope of the study have higher scores in the technique 
sub-dimension of the digital literacy scale may be due to higher knowledge and skills than female students of having technical and 
operational skills to learn communication and information technologies and use them in daily activities, performing essential 
computer-based works, accessing different software applications and hardware devices, and using them, choosing and using the 
most appropriate technological tools to complete the task. According to the study done by the Turkish Statistical Institute in 
Turkey, the rate of people between the ages of 16-24 using computers was 75.1% for males and 60.1% for females in 2018; the 
internet usage rate for the same year was 94.7% for males, and 86.5% for males between January and March 2018 was found 
(TÜİK, 2018). This data, which can be considered proof that males are more concerned with computers and the internet in Turkey, 
also supports the fact that male students within the scope of the study got more points in the technique sub-dimension of the 
scale. This finding of the study is also supported by some research findings in the relevant literature (Deryakulu, 2007; Gui & 
Argentin, 2011; Korkmaz et al., 2015; Korkut & Akkoyunlu, 2008; Ocak & Karakuş, 2019; Sulak, 2019; Tsai et al., 2001). That there 
is no difference in terms of the cognitive, attitude, and social sub-dimension scores of the digital literacy scale of male and female 
students within the scope of the research means both male and females students can think critically, evaluate and use digital 
information in online search and use the internet for communication, keep personal information, protect personal security, know 
what to do in danger and against this danger based on internet ethics at the same level. 

Moreover, all students within the scope of the present research have the same level of digital literacy attitude, a tendency that 
affects both social perception and behaviour, which is attributed to an individual and regularly forms her thoughts, feelings, and 
behaviours about a psychological object; therefore, those students are found to have the same level of thoughts, feelings, and 
behaviours about the process of thinking skills, obtaining data from the internet and using technology correctly by establishing 
relationships. Moreover, it was determined that the digital literacy levels of the students within the scope of the study did not 
differ according to gender. The finding that there is no difference in terms of the total score of the digital literacy scale of female 
and male students within the scope of the research is also supported by some research findings in the literature (Can et al., 2020; 
Ertaş et al., 2019; Korkmaz & Mahiroğlu, 2009; Kozan, 2018; Polat, 2018; Sarıkaya, 2019; Yaman, 2019; Yılmaz et al., 2019).     

It was determined that DLS total score and technique, cognitive, affective, and social sub-dimension scores did not differ 
according to grade levels; in other words, the total score and sub-dimension scores of the DLS of all students studying at 1st, 2nd, 
3rd  and 4th  grade are similar. Based on this data obtained from the research, it can be said that students of all grade levels 
equally have the skills of using communication and information technologies in their daily lives, distinguishing accurate and current 
information in online search, researching and protecting their personal information without ignoring internet ethics, using 
essential technological resources and digital technologies, having a positive attitude towards digital technologies and establishing 
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healthy communication with people on the internet. When the relevant literature was examined, it was determined in the studies 
conducted by Çukurbaşı and İşman (2014) and Sarıkaya (2019) that the digital literacy of university students did not differ in terms 
of grade level; the findings of these studies support the current research findings. However, there are also studies in the literature 
in which the level of digital literacy differs according to the level of students' grade levels (Baker et al., 2003; Can et al., 2020; 
Carrington & Robinson, 2009; Göldağ & Kanat, 2018; Hamutoğlu et al., 2017b; Kozan, 2018; Marsh et al., 2017; Öztürk & Budak, 
2019; Pew Research Center, 2005; Techataweewan & Prasertsin, 2017; Witten et al., 2018; Yaman, 2019). The fact that the current 
research finding does not coincide with some research findings in the literature may probably be since all of the students within 
the scope of the research are very intensely and suddenly exposed to the digital environment, especially as a necessity of online 
learning, due to the COVID-19 pandemic.     

It has been determined that the online learning motivation of the students within the scope of the research is at a medium 
level. Based on this finding, it can be said that both female and male students within the scope of the study have moderate 
motivation levels for online learning, an innovative approach that offers well-designed and interactive learning environments, 
using different digital technological features and resources, and learning materials suitable for open and flexible learning 
environments, without time and space limitations. In addition, it can be said that the student's motivation to concentrate on, 
participate in and complete learning activities and their level of interaction with learning materials, expectations of appreciation 
and praise for their learning, their inner desire to learn about their lessons, and their mental and psychological energy to perform 
online courses are moderate. Since human-computer interaction evoked by online learning (McIsaac & Gunawardena, 1996) and 
effort to use the required technology (Schramm et al., 2000) are essential factors affecting the motivation of online students and 
those skills are needed for distance education during the COVID-19 period, that the university students within the scope of the 
current research have moderate online learning motivation is inevitable. 

In the study, a statistically significant difference was found in favour of male students only in the lack of motivation sub-
dimension; a statistically significant difference was found in favour of female students in the total scale score. These findings mean 
that the online learning motivation levels of male students within the scope of the study are lower than that of female students. 
This is an indication that the psychological conditions that persuaded the female students within the scope of the study to learn 
and complete the learning activities were higher than that of the male students; it can be said that the degree of participation, 
effort and persistence of female students in learning processes, their inner desire to acquire information about a subject, the 
psychological powers that enable them to realize their educational situation and the continuation of this action, and their 
concentration towards teaching are higher. We can say that lack of motivation, the state of not feeling the competence to do 
activity according to Ryan and Deci (2000), is felt more intensely by male students. Moreover, the current research finding that 
indicates a statistically significant difference in favour of female students in the total score of the scale is supported by the findings 
of some studies in the related literature (Fredericksen et al., 2000; Swan et al., 2000). 

In the study, it was found that "external regulation", "lack of motivation", and "intrinsic motivation to experience stimulation" 
sub-dimension scores of the online learning motivation scale did not differ according to students' grade levels; there is a significant 
difference between the 2nd  and 4th grades in favour of 2nd-grade students and between 3rd  and 4th  grades in favour of 3rd-
grade students in the "intrinsic motivation to succeed" sub-dimension score and the score regarding the whole scale; there is a 
significant difference between 3rd  and 4th  grades in favour of 3rd-grade students in the "introjected regulation" sub-dimension; 
there are significant differences in favour of the 1st, 2nd and 3rd-grade students separately between 1st, 2nd, 3rd  and 4th-grade 
students according to the grade level in terms of "intrinsic motivation to know" and "determined regulation" sub-dimensions. In 
the whole online learning motivation scale score, a significant difference was found between the 2nd and 4th-grade levels in 
favour of the 2nd-grade students and between the 3rd and 4th-grade levels in favour of the 3rd-grade students. Based on these 
study findings, it can be said that the online learning motivation of the students studying in lower grades is higher than those 
studying in upper grades. This may be since the younger the students are, the more they are competent in online environments. 

Suggestions 

In the study, it was determined that the digital literacy and online learning motivation of university students were at a medium 
level, and 21.8 % of online learning motivation of students within the scope of the study is explained by their digital literacy or 
vice versa. Based on this finding, the reasons for students' medium level of digital literacy and online learning motivation can be 
determined by instructors. These levels can be increased with in-school and out-of-school training. The rise of one factor will 
trigger the rise of the other factor anyway. 

The study determined that as the students' grade levels increased, their digital literacy and online learning motivation levels 
decreased. The reasons underlying the decrease in students' digital literacy and online motivation, e.g. learning content and level 
of interaction, should be investigated, and instructors should plan training on this subject. 

It was also determined that female students within the scope of the research scored less than male students in the technique 
sub-dimension of DLS; to eliminate the technical literacy gap between the genders, training for female students can be organized 
by instructors. 
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In the study, a statistically significant difference was found in favour of male students only in the lack of motivation sub-

dimension of the online learning motivation scale and in favour of female students in the total score of the scale. For this reason, 
training and seminars should be organized to increase male students' motivation to learn from online instructors. 

It is thought that it would be beneficial to conduct a similar study by new researchers with faculty members who interact the 
most with university students. In addition, awareness of digital literacy can be created in parents through joint training organized 
with legal and non-governmental organizations.  

Longitudinal and experimental studies can be conducted by new researchers on digital literacy and online learning motivation. 
By curriculum development experts, goals related to digital literacy and online learning motivation can be included in the 
curriculum. 
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