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Abstract 

With the outbreak of the COVID-19 crisis, higher education institutions organized for online learning. The aim of the 

present study was to examine the implications of online learning for students with limited access to information and 

communication technology (ICT), content infrastructures, and digital environments, assuming that such limited access 

may impair their ongoing learning process when instruction moves online, and cause situations of stress and frustration, as 

well as a desire to drop out of school. The mixed-method study involved 639 students studying at institutions of higher 

education in Israel, who completed a questionnaire containing open and closed questions. The findings show that 13% of 

participants reported that they had limited access, difficulties, and malfunctions resulting from a weak connection to the 

Internet, and numerous disconnects, especially during synchronous lectures. They reported having difficulties 

downloading content from the Internet and uploading materials. It has been shown that limited access to the Internet has 

implications for the learning process, motivation, self-efficacy, as well as for feelings and emotions. It is liable to lead to 

the widening or the creation of gaps between students who have full and those who have limited access to the Internet. The 

findings show that little use is made of forums (10%). A more extensive use of the forums is recommended in courses 

where students have limited access to the Internet, to create a supportive learning community. 

Keywords: information and communication technology (ICT), distance learning; equal opportunities, social emotional 

learning (SEL) 

1. Introduction 

With the outbreak of the COVID-19 crisis, higher education institutions organized for online learning (Agarwal & 

Kaushik, 2020; Dhawan, 2020; Riva et al., 2020). The aim of the present study was to examine the implications of online 

learning for students with limited access to information and communication technology (ICT), content infrastructures, 

and digital environments, assuming that such limited access may impair their ongoing learning process when instruction 

moves online, and cause situations of stress and frustration, as well as a desire to drop out of school. 

1.1 The Purpose of Study 

In this study, we examined the correlation between limited/full accessibility, use of tools and skills, democratic principles 

in learning, students’ motivation and self-efficacy, and feelings and emotions during the COVID-19 crisis. It is important 

to examine the learning experiences of students who have full and limited access to a digital environment because limited 

access is liable to lead to the widening or the creation of gaps between students who have a full access to the Internet and 

those who have limited access. 

2. Digital Learning Environments 

The digital environment changes a person's existential, social, and cultural environment. It brings about a change in 

individuals’ behavior, lifestyle, the manner of communication with others, the extent to which they need and the way they 

locate and process information, and in their thinking patterns (Carr, 2011; Chen & Su, 2019; Hayles, 2012; Lieberman, 

2021; Rahayu, 2020; Zilka, 2016, 2019a). The digital environment has led to cancelling the boundaries of time and place. 

At present, learners have fascinating and varied opportunities for collaboration and learning, which are not limited in time 

or place (Feenberg, 2010; Mahler, 2012). Researchers (Cohen et al., 2015 Zilka et al., 2018) found that the digital 

environment leads to increased motivation of learners, increased academic and social engagement, and provides 
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fascinating and diverse environments. It helps learners understand the study material through images, animations, 

simulations, and videos available to learners online. Researchers examined the integration of digital environments into the 

learning process (Jan et al., 2016; Johnson et al., 2011) and found that their availability “anywhere and anytime” makes it 

possible to make learning part of the learners’ daily routine, and foster learner involvement and collaboration. It also 

allows creating equal opportunities for learners with special needs (Ardito et al., 2006; Gikas & Grant, 2013). Researchers 

(Mayer, 2014; Zohar & Levy, 2019) found that factors that determine the “user experience” stem from the capabilities and 

limitations of the sensory system and the basic processing of sensory information in the brain. Therefore, changes in font 

size, font color, background, and spacing can lead to a change in the students' learning process. 

2.1 Integrating Democratic Learning Principles 

Democratic principles in learning and teaching provide learners with challenging learning environments that encourage 

innovation and initiative, fostering personality traits, approaches, talents and generic skills (Cochran-Smith et al., 2018; 

Sahlberg, 2010; Scott, 2016). They also encourage the development of thinking skills in various fields, such as the ability 

to choose a suitable medium from the wide variety available, skills in using hardware, software, and digital 

communication tools for different needs (Ertmer & Ottenbreit-Leftwich, 2010; Zilka, 2017a, 2017b, 2020a). The digital 

environment serves as an intellectual partner for learners in the construction, processing, and presentation of knowledge, 

in the activation of meta-cognitive reflective processes, processes of self-direction, and cognitive, emotional, and 

differential processes (Christensen et al., 2008; Voogt & Pelgrum, 2005; Zilka, 2019). It serves in the development of 

social and emotional learning (SEL) skills; of self-awareness, social adaptability in a changing reality, collaborative skills, 

inclusion, self-acceptance and acceptance of the other, maintaining privacy; the development of emotional attitudes and 

skills, focusing on social, cross-cultural, and global skills; sharing and collaborations, personal and social development, 

development of self and social leadership, multiculturalism, and a protected environment (Bell, 2015; Brush & Saye, 

2014; De Pinho et al., 2015; Cochran-Smith et al., 2018; Sahlberg, 2010; Scott, 2016). It encourages the formation of an 

authentic personal identity rooted in firm values in a changing world. It develops the learners’ responsibility and 

commitment to their learning. It  promotes teacher-student dialogue and dialogue between students. It allows addressing 

differences between learners and provides for equal opportunities and reducing gaps between learners (Au, 2016; 

Cochran-Smith et al., 2018; Horizon Report, 2017; Zilka, 2019b). 

Online learning processes. Online learning refers to a digital teaching system that connects students and teachers 

separated from each other by physical distance. An online environment allows students to intensify the learning process 

and usually provides a wide berth for inquiry-based learning, inclusion of texts (visual, auditory, and verbal), and the 

integration of higher-order thinking tasks. Because of the dynamism and variety of possibilities it offers, an online 

learning environment allows honing interpersonal communication skills, and supports collaboration and spatial division 

(Feenberg, 2010; Zilka, 2020b; Zilka et al., 2018; Zilka et al., 2019). At the same time, physical separation between 

teacher and students is liable to create transactional distance. This concept, coined by Moore (1993), indicates the 

presence of a psychological-communicative space between the teacher and the learners, which is liable to emerge in the 

learning process, causing negative feelings such as anger and leading to gaps in understanding or to learners’ 

misconceptions about themselves and the learning process. According to Moore, the psychological-communicative space 

is not a permanent factor, but a variable that can be reduced. 

3. Motivation, Perception of Self-Efficacy, and Social-Emotional Aspects 

3.1 Motivation 

Ford (1992) defined motivation as a psychological state that stimulates, directs, and preserves human behavior aiming at 

a particular goal. Motivation is an internal process that directs the person to perform an action and persevere in it (Law et 

al., 2010; Law & Breznik, 2017; Law & Geng, 2018; Reeves, 2006). 

3.2 Self-efficacy 

Researchers (Bandura, 1986; Schunk, 1989) defined self-efficacy as a persons’ judgment regarding their ability to 

organize and successfully perform tasks and actions. The researchers argued that self-efficacy affects the choice of 

activities, effort, and perseverance of the learner. Individuals with a sense of self-efficacy invest more effort and persevere 

more than those who doubt their ability. Self-efficacy derives from previous experience, received feedback, and 

physiological arousal. If students feel capable of accomplishing the assignment, their sense of self-efficacy increases, and 

when they do not feel this way, their self-efficacy decreases (Bandura, 1995; Chamorro-Premuzic et al., 2010; Schneider 

& Preckel, 2017). 

3.3 Social-Emotional Learning (SEL) Aspects  

Researchers (Husaj, 2016; Maurice & Harriett, 2006; Zilka, 2017b) noted that teaching based on this approach involves 

the advancement and application of social and emotional skills, in socially and culturally appropriate ways for students, 
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based on the understanding that emotional and social difficulties affect the students’ mental wellbeing, academic 

achievement, and general mood. Researchers separated the goals of the method into five interconnected arrays: 

self-awareness, self-management, social awareness, interaction management, and assuming responsibility (Beauchamp, 

2015; Farr, 2010; Husaj, 2016; Liu, 2015; Maurice & Harriett , 2006; Nooreiny, 2007; Zilka, 2017b). 

4. Digital Divide 

4.1 Accessibility and Skills 

The digital divide is defined as the gap between those who have full access to digital environments, the Internet and 

computers, and those who have limited access or none at all, and as a gap between those who have digital literacy and 

those who have partial skills (Castells, 2009; Goyal, 2010; Hsieh et al., 2008; Meinrath et al., 2011; Mesch & Talmud, 

2011; Resta & Laferrière, 2015; Ramsetty & Adams, 2020; Zilka, 2016, 2017b, 2019a). 

The indicators of digital gaps are expressed in the following aspects (Deursen & Dijk, 2018; Hsieh et al., 2008; Sylvester 

et al., 2017; United Nations, 2020; Zilka, 2016, 2019a). 

1. Access to ICT, content infrastructures, and digital environments: access to the Internet, computers, and other 

computerized devices, and fast access to information (Katz & Rice, 2003; Livingstone & Sefton-Green, 2016; 

Talukdar & Gauri, 2011; Wareham et al., 2004; Zilka, 2016, 2019a). Digital environments imply environments 

that contain diverse sources of information and tools, that allow access to multi-representation of content (text, 

animation, sound, video, etc.); hypertext; visual means of illustration (through images, simulations, films that 

illustrate natural phenomena); and interactive functionality that assists the construction of knowledge in a 

friendly and entertaining way. 

2. Digital literacy (OECD, 2018, 2019a, 2019b; Zilka, 2016, 2017a, 2019a), refers to the “21st century skills” 

required for use in digital environments, according to the OECD outline regarding the Life Long Learning 

(LLL) program — skills related to the need for information, to locating and identifying information, to 

dynamic reading and reading as a process, to identifying the main and the secondary points of an issue, and 

mapping concepts, ideas, and values in the text; to evaluating the information; to information processing and 

personal interpretation; to asking questions and analyzing claims, their justification, or rejection; to 

consolidating and expressing an opinion and taking a stand; to writing a text, processing and merging 

information from a variety of digital sources using diverse and advanced digital tools; to using collaborative 

tools, such as forums, shared files, blogs, and open content repositories; and to understanding the 

characteristics, benefits, and limitations of digital environments. 

This study examined the implications of online learning for students with limited access to ICT, content infrastructures, 

and digital environments, assuming that such limited access may impair their ongoing learning process after it moves 

online, and causes situations of stress and frustration, as well as a desire to drop out of school. 

Our research question was: What are the implications of limited access to ICT for the learning process, motivation, 

self-efficacy, and emotional and social aspects of students during the COVID-19 crisis? We examined the correlations 

between students’ limited/full access, use of tools and skills, democratic principles in learning, and motivation and 

self-efficacy during the COVID-19 crisis. 

5. Methodology 

This was a mixed-method study (Civitillo et al., 2017). The questionnaire contained closed and open-ended questions.  

We conducted discourse analysis on the findings obtained from the open-ended answers, based on the approach 

formulated by Adler and Adler (2008), Atkinson and Delamont (2006), and Hammersley (2008), to identify distinct 

elements and formulate contrasting, complementary, and explanatory themes, as described by Baskarada (2014), Braun 

and Clarke (2006), Pope and Mays (2009), Spencer et al., (2003), and Tracy (2019). We emphasized contextual 

discourse analysis of the complexity of learning in an online environment. 

6. Sample 

The study involved 639 participants. The average age of the participants was 33 years. Most respondents were women 

(about 78%). Eighty-two (13.1%) participants reported having limited access to ICT. Among those with limited access 

to ICT, the proportion of women was significantly higher (approximately 81%) compared with those with full access 

(approximately 74%). The vast majority of the sample reported that they had no learning disabilities (approximately 

92%). 

7. Research Tool 

The questionnaire contained closed and open-ended questions. It was based on questionnaires used in previous studies: 
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Digital Literacy questionnaire, Digital Gap Indicators questionnaire, Self-Efficiency questionnaire, Motivational 

questionnaire, and Challenges questionnaire (Bandura, 1986; Lazarus & Folkman, 1988; Pintrich et al., 1991; Zilka, 

2017a, 2017b, 2019a; Zilka, Rahimi, & Cohen, 2019). 

1. Demographic details included age, gender, learning disabilities, marital status, number of children. 

2. Connection to the Internet. Type of Internet connection; Have you encountered any technical problems or other 

difficulties in using the technology in the last few weeks? If so, list the problems you had (such as Internet 

connection problems, disconnects, etc.). 

3. Learning in online courses—tools, skills. Participants marked the range of digital tools and learning skills they have 

used in recent weeks, in the online courses they attended (tools and skills are detailed in Tables 1 and 2). Each tool 

and skill was coded as 1 (used) or 0 (not used). A comprehensive index of digital tools and the comprehensive 

index of learning skills were calculated based on the sum of values of the relevant statements in each category. 

A digital tools index was calculated as the sum of 11 items. Cronbach alpha reliability for the current sample was α 

= 0.70. The range of values was 0-11, a higher score indicating a higher level of use of the digital tools. 

A learning skills index was calculated as the sum of 10 items. Cronbach alpha reliability for the current sample was 

α = 0.77. The range of values was 0-10, a higher score indicating a higher level of use of learning skills. 

4. SEL aspects, feelings of self-efficacy, challenge/threat, and motivation. Attitudes and feelings about the learning 

experience during the COVID-19 period. Students were asked to read 39 statements and score them on a 5-point 

Likert scale ranging from 1 = Not at all, to 5 = To a great extent. For example: I feel overwhelmed by online 

learning; I feel that online learning is at least as effective for me as face-to-face learning; I discovered that I had 

better learning habits than I thought; On online forums, I feel like I have something to learn from others; I feel it's a 

waste of time; Because of the change in the way of learning, I feel sad and despondent; Because of the change in 

the way of learning, I developed my ability to learn independently. We performed a principal component factor 

analysis with Varimax rotation on the questionnaire that included 39 statements. Analysis of confirmatory factors 

revealed three factors that together explain about 56% of the overall variance of the scale. Below is a breakdown of 

the results for the three factors and the results of preliminary reliability tests conducted to construct the 

questionnaire indices. Factor 1, Motivation for learning in an online environment (21 statements): Cronbach α = 

0.95; Factor 2, Dealing with difficulties and problems (12 statements): Cronbach α = 0.75; Factor 3, Sense of 

self-efficacy (6 statements): Cronbach α = 0.85. 

5. Democratic learning principles. The variable was measured using 8 questionnaire statements. The answers were 

scored on a 5-point Likert scale ranging from 1 = Not at all, to 5 = To a great extent. For example: students' 

commitment to the learning process; students' choice of assignments; development of students’ reflective skills; 

development of students’ social emotional skills; active inquiry-based learning (digital libraries / learning centers / 

information centers available to students); cooperation between students / thinking community / forums; 

encouraging dialogical exchange between students; differences between students are addressed. The variable was 

constructed as the mean of the answers, so the higher the value, the higher the level of democratic learning 

principles. Cronbach alpha for the current sample was α = 0.91. 

6. Open questions. Significant learning experiences during the COVID-19 period, positive/negative elements in the 

online learning experience. What were the most significant learning experiences during the COVID-19 period? 

7. Findings 

Below we present the findings in the following order: access to digital tools and learning skills, attitudes and feelings 

about the learning experience during the COVID-19 period, democratic learning principles, SEL variable predictive 

model, correlations between key research variables, negative elements in the learning experience (quality discourse 

analysis). 

8. Access to the Internet, Use of Digital Tools, and Learning Skills 

Participants were asked to clarify their access to the Internet. The findings show that 269 (43%) of all participants 

reported that they had full access to the Internet and that they did not encounter any Internet communication problems 

or problems downloading materials requested by the lecturers, movies, or software; 275 (44%) participants reported 

having good, but not full and fast, access; they reported few problems, mainly in downloading materials from the 

Internet; 82 (13.1%) participants reported having limited access, resulting in many difficulties and problems due to 

weak Internet, many  interrupted connections, especially during synchronous lectures, difficulty or inability 

downloading materials from the Internet, and difficulty uploading materials to the Internet. 

Participants were presented with a list of digital tools and learning skills, and were asked which ones they used in the 
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online courses they took during the COVID-19 period. 

Table 1 shows the distribution of the frequency of use of digital tools, both for the entire sample and according to access 

to technology (the table shows the percentages of participants who responded that they used tools). 

Table 1. Prevalence of the use of digital tools in the entire sample and by access to technology (N = 639) 

 Entire sample 
 

Full access 
 

N=267 

Limited 

access 
N=356 

 
χ2 

Digital tools N (%) N (%) N (%)   

 

Course website 

 

506 (80.2)%  

 

 

216 (80.9)%  

 

283 (75.9)%  

 

0.18 

Real-time lectures 

 

557 (88.3)%  

 

238 (89.1)%  

 

313 (87.9)%  

 

0.22 

 

Links to videos on the 

Web 

 

318 (50.4)%  

 

147 (55.1)%  

 

169 (47.5)%  

 

3.51 

 

Exercise sheets 150 (23.8)%  

 

69 (25.8)%  

 

79 (22.2)%  

 

1.12 

 

Interactive environments 126 (20.0)%  

 

60 (22.5)%  

 

66 (18.5)%  

 

1.46 

 

 

Digital libraries / 

learning centers / 

information centers 

 

138 (21.9)%  

 

50 (18.7)%  

 

85 (23.9)%  

 

2.38 

 

Personal assignments on 

the course website 

 

 

303 (47.4)%  

 

127 (47.6)%  

 

174 (48.9)%  

 

0.10 

Group assignments on 

the course website 

 

131 (20.8)%  47 (17.6)%  83 (23.3)%  3.01 

Links to free online 

databases 

 

59 (9.4)%  30 (11.2)%  29 (8.1)%  1.69 

Use of advanced online 

tools 

 

133 (21.1)%  

 

53 (19.9)%  

 

79 (22.2)%  

 

0.50 

 

Forums 

 

 

62 (9.7)%  

 

25 (9.4)%  

 

37 (10.4)%  

 

0.18 

p<.05*, p<.01** 

Table 2 shows the distribution of the frequency of use of learning skills, both for the entire sample and by access to 

technology (the table shows the percentage of participants who responded that they did use the learning skills). 
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Table 2. Prevalence of the use of learning skills in the entire sample and by access to technology (N = 639) 

 Entire sample 
 

Full access 
 

N=267 

Limited 

access 
N=356 

 
χ2 

Learning skills N (%) N (%) N (%)   

Locating 

information 

 

142 (22.5)%  

 

 

60 (22.7)%  

 

80 (22.6)%  

 

0.97 

Processing 

information 

70 (11.1)%  

 

22 (8.2)%  

 

47 (13.2)%  

 

*3.81  

 

Merging texts 

 

58 (9.2)%  

 

23 (8.6)%  

 

34 (9.6)%  

 

0.16 

 

Dynamic reading 

and process reading 

 

73 (11.6)%  

 

26 (9.7)%  

 

46 (12.9)%  

 

1.51 

 

Asking questions 199 (31.5)%  

 

95 (35.6)%  

 

104 (29.2)%  

 

2.84 

 

 

Analyzing claims 

 

86 (13.6)%  

 

40 (15.0)%  

 

46 (12.9)%  

 

0.54 

 

Expressing 

opinions/positions 

 

 

165 (26.1)%  

 

79 (29.6)%  

 

86 (24.2)%  

 

2.31 

Combining 

information 

 

69 (10.8)%  28 (10.5)%  40 (11.2)%  0.08 

Mapping concepts 

in a digital text 

49 (7.8)%  22 (8.2)%  27 (7.6)%  0.09 

 

Peer learning 

 

 

141 (22.3)%  

 

66 (24.7)%  

 

75 (21.1)%  

 

1.16 

 

Table 2 shows that the most common learning skills used were: asking questions (about 31%), expressing an opinion and 

taking a stand (about 25%); locating and collecting information (about 22%); and peer learning (about 22%). Next, among 

less frequently used skills were analysis of claims presented in the text, their justification or rejection (about 13%); 

dynamic and process reading, with identification of the essential and secondary content and marking of 

concepts/ideas/values in the text (about 12%); processing information from verbal, visual, and vocal information sources 

and turning it into knowledge (about 11%); merging information from a variety of digital texts (about 10%); skills for 

merging texts (about 9%); and conceptual mapping of digital text (about 7%). 

Significant differences were found between students with full and partial access to technology in the frequency of the use 

of information processing and its transformation into knowledge. Students with partial access to technology used it at a 

higher rate (13%) than did those with full access. For the rest of the learning skills, no differences were found in the 

frequency of use between those with full access to technology and those with partial access. 

9. Attitudes and Feelings About the Learning Experience During the COVID-19 Period 

Table 3 shows the distribution of averages and standard deviations of the questionnaire variables. In addition, a t-test was 

performed for independent samples to examine the differences in these variables according to access to technology. 
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Table 3. Mean distribution of attitudes and feelings about the learning experience in the COVID-19 period for the entire 

sample and by access to technology 

 Entire sample 
 

N=639 

M (SD) 

Full access 
 

N=267 

M (SD) 

Limited access 
N=356 

M (SD) 

 

t 

 

 

Self-efficacy 

 

3.17      (0.96)  

 

3.39      (0.90)  

 

3.03    (0.95)  

 

 

**4.66  

 

 

Coping with 

difficulties and 

problems 

 

3.44      (0.67)  

 

3.57      (0.63)  

 

3.37    (0.66)  

 

 

**3.64  

 

 

Motivation for 

learning 

 

3.45      (0.81)  

 

3.65      (0.76)  

 

3.32    (0.80)  

 

 

**5.09  

 

p<.05*, p<.01** 

Significant differences were found in the level of self-efficacy (t (594) = 4.66, p <.01), coping with difficulties (t (595) = 

3.64, p <.01) and motivation for learning (t (594) = 5.09, p <.01) by access to technology. The level of self-efficacy, 

coping with difficulties and problems, and the motivation to learn of students with full access to technology were 

significantly higher than those of students with limited access to technology. 

10. Democratic Learning Principles 

Table 4 shows the distribution of averages and standard deviations of the democratic learning principles variable. We 

performed a t-test for independent samples to examine the differences according to access to technology. 

Table 4. Distribution of averages of democratic learning principles for the entire sample by access to technology 

 Entire sample 

 

N=639 

M (SD) 

Full access 

 

N=267 

M (SD) 

Limited access 

N=356 

M (SD) 

 

t 

 

Democratic 

learning 

principles 

 

3.17      (0.88)  

 

3.37      (0.83)  

 

3.04    (0.87)  

 

 

**4.44  

 

p<.05*, p<.01** 

Table 4 shows that the level of democratic learning principles was moderate on average. Significant differences were 

found in democratic learning principles by access to technology (t (556) = 4.44, p <.01). Students with full access to 

technology reported significantly higher levels of democratic learning principles than did those with limited access to 

technology. 

11. Predictive Model 

To predict SEL variables (the emotional-social aspect of attitudes and feelings about the learning experience during the 

COVID-19 period), we performed a hierarchical linear regression model. In the first step, we introduced the 

socio-demographic control variable, and in the second step, the predictor of access to technology. The findings are 

presented in Table 5. 
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Table 5. Hierarchical linear regression coefficients for predicting attitudes and feelings about the COVID-19 period 

learning experience 

 Self-efficacy Motivation to 

learning 

Coping with 

difficulties and 

problems 

 

Predictors 

 

 

β 

 

 

β 

 

 

β 

 

First step 

Marital status (1=single) 

Children (1=yes) 

Age 

Gender (1=male) 

 

0.01 

0.08 

0.07 

0.03 

 

0.05-  

0.02 

0.07 

0.03-  

 

0.01-  

0.09 

0.01 

0.04 

Step two 

Access to technology (1=full) 

 

**0.19  

 

**0.22  

 

**0.14  

  

R2= 0.05 

 

R2= 0.06 

 

R2= 0.03 

p<.05*, p<.01** 

The regression for predicting self-efficacy was found to be significant (F (5, 579) = 6.44, p<.01), with the predictive 

variables adding 5% to the explained variance of self-efficacy. We found that in the first step, the background variables did 

not make a significant unique contribution to the model. In the second step, the accessibility of technology variable made 

a distinct unique positive contribution to the model, so that full access to technology was associated with higher 

self-efficacy, and it added 5% to the explained variance of self-efficacy. 

The regression for predicting motivation to learn was found to be significant (F (5, 580) = 8.06, p<.01), with the predictive 

variables adding 6% to the explained variance of motivation for learning. We found that in the first step the background 

variables did not make a significant unique contribution to the model. In the second step, the accessibility of technology 

variable made a distinct unique positive contribution to the model, so that full access to technology was associated with 

higher motivation for learning, and it added 6% to the explained variance of motivation for learning. 

The regression for predicting coping with difficulties and problems was found to be significant (F (5, 580) = 3.65, p<.01), 

with the predictive variables adding 3% to the explained variance of coping with difficulties and problems. We found that 

in the first step, the background variables did not make a significant unique contribution to the model. In the second step, 

the accessibility of technology variable made a significant unique positive contribution to the model, so that full access to 

technology was associated with better coping with difficulties and problems, and it added 3% to the explained variance of 

coping with difficulties and problems. 

12. The Correlations Between the Main Research Variables 

To examine the correlations between the main research variables, we performed a Spearman correlation. The findings are 

presented in Table 6. 
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Table 6. Spearman correlations between the main research variables (N = 631) 

 1 2 3 4 5 6 

1. Use of digital tools 

 

---      

2. Use of learning skills 

 

**54.  ---     

3. Democratic learning 

principles 

 

**24.  **22.  ---    

4. Self-efficacy 

 

**20.  **14.  **53.  ---   

5. Coping with difficulties and 

problems 

 

**17.  07.  **20.  **45.  ---  

6. Motivation to learn 

 

**23.  **20.  **54.  **76.  **26.  --- 

p<.05*, p<.01** 

Table 6 shows that significant positive correlations were found between the use of digital tools and the use of learning 

skills (rs = 0.54, p <.01), democratic learning principles (rs = 0.24, p <.01), self-efficacy (rs = 0.20 , p <.01), coping with 

difficulties and problems (rs = 0.17, p <.01), and motivation for learning (rs = 0.23, p <.01). A higher level of use of digital 

tools was associated with a higher level of use of learning skills, democratic learning principles, self-efficacy, coping with 

difficulties and problems, and motivation for learning. 

Significant positive correlations were found between the use of learning skills and democratic learning principles (rs = 

0.22, p <.01), self-efficacy (rs = 0.14, p <.01) and motivation for learning (rs = 0.20, p <.01). A higher level of use of 

learning skills was associated with a higher level of democratic learning principles, self-efficacy, and motivation for 

learning. 

Significant positive correlations were found between democratic learning principles and self-efficacy (rs = 0.53, p <.01), 

coping with difficulties and problems (rs = 0.20, p <.01), and learning motivation (rs = 0.54, p <.01). A higher level of 

democratic learning principles was associated with a higher level of self-efficacy, coping with difficulties and problems, 

and motivation for learning. 

Significant positive associations were found between self-efficacy and coping with difficulties and problems (rs = 0.45, p 

<.01), and motivation for learning (rs = 0.76, p <.01). A higher level of self-efficacy was associated with a higher level of 

coping with difficulties and problems and motivation for learning. A significant positive correlation was also found 

between coping with difficulties and problems and motivation for learning (rs = 0.26, p <.01). A higher level of coping 

with difficulties and problems was associated with a higher level of motivation for learning. 

13. Negative Elements of the Learning Experience: Analysis of Answers by Students With Limited Internet Access 

Below is a selection of answers to the open question. 

Load. Tension. Frustration. Helplessness. Many disconnects. Interruptions of the lecture sequence due to technical 

problems. It takes a lot of mental effort to listen to online lectures when there are technical problems. It's hard to 

concentrate. Unable to understand instructions and guidelines. Difficulty dealing with technology. Inability to download 

videos recommended by the lecturer from the Internet. Difficulty accessing certain links. A feeling that they are failing to 

learn and that their learning process has been impaired. Desire to stop or suspend studies. 

14. Discussion 

With the outbreak of the COVID-19 crisis, institutions of higher education organized for online teaching. The aim of the 

study was to examine the implications of online learning for students with limited access to ICT, content infrastructures, 

and digital environments, assuming that such limited access may impair their ongoing learning process after instruction 

moves online, and cause situations of stress and frustration, as well as a desire to drop out of school. 

In this study, we examined the correlations between limited/full Internet accessibility, use of tools and skills, democratic 

principles in learning, motivation, and self-efficacy of students during the COVID-19 crisis. 

15. Digital Divide: Access to Digital Tools and Learning Skills 

The findings show that 82 (13%) of the participants reported that they had limited access to the Internet, experienced 
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many difficulties/failures because of a weak connection, many disconnects, especially during synchronous lectures, 

difficulty or inability to download materials from the Internet, and difficulty uploading materials to the Internet.  

The findings (Table 1) show that the most commonly used digital tool was the Zoom video conferencing software to 

deliver real-time lectures. Students with limited access had many disconnects during the lectures, screen freezes, speaker 

sound problems and more, and they had to watch the recorded lectures in addition to the real-time lectures, which 

increased their load. In addition, it should be remembered synchronous lectures have different characteristics than 

face-to-face lectures. Researchers (Riva at al., 2020; Wiederhold, 2020) have noted that synchronous lessons delivered 

through applications such as Zoom have different characteristics from those of face-to-face lessons, and emphasized that 

in a synchronous lesson, orientation in a two-dimensional space differs from orientation in a  face-to-face lesson. There is 

difficulty in locating the source of sound, locating and understanding the facial expressions of the person speaking, 

understanding interpersonal interactions, making eye contact, understanding messages, and in general, there is difficulty 

in the perception by individuals of their space. Therefore, many students complained about fatigue, concentration 

problems, feelings of overload and of blurring of boundaries, in other words, Zoom fatigue. It is recommended that in 

courses where students have limited access to the Internet, forums should be used to create a learning community and to 

bridge the psychological-communicative distance. The findings of the present study show that little use is made of forums 

(Table 1, about 10%). Other researchers (Aboagye et al., 2020; Kapasia at al., 2020) found that during the COVID-19 

crisis, forums were not widely used to bridge the psychological gap created by online learning. Garrison (2007) and Zilka 

et al. (2018) noted that teacher presence in a face-to-face lecture has different characteristics from that in an online lecture. 

They defined “lecturer presence” as meaningful communication for shaping, assisting, and directing cognitive and social 

processes, encouraging a participatory climate, encouraging community cohesion, and creating social presence. 

Researchers (Allen & Seaman, 2010; Engstrom et al., 2008; Pittman & Richmond, 2008; Zilka et al., 2018) defined 

“social presence” as creating a space for collaborative discourse, where students feel free to express their views and needs. 

Social presence is likely to reduce the psychological-communicative gap created by online learning between students, as 

a result of the students' lack of understanding or misconceptions about themselves and about the learning process, and 

create instead a sense of closeness, as opposed to isolation, a sense of safe haven, as opposed to that of anonymity 

(Edwards et al., 2011; Holley & Dobson, 2008). Researchers (DeGennaro, 2008; Gomez et al., 2010; Velasquez et al., 

2013) found that in online learning environments there was more extensive communication than in a face-to-face 

environment, that the forums allowed dialogue and created a space for distributed cognition — interactions between 

lecturers and students in a significant and branching out learning process. Integrating forums into distance learning 

enables the application of skills such as analysis of claims presented in the text, their justification or rejection, expressing 

opinions and taking a stand in forums. The findings (Table 2) indicate that skills such as expressing an opinion and taking 

a position (approximately 25%), analyzing claims presented in the text, justifying them or rejecting them (approximately 

13%), were only partially present. Active participation in forums was usually possible even when there was only partial 

access to the Internet. 

16. Democratic Learning Principles 

Implementation of democratic principles in learning creates a challenging learning environment that encourages learners’ 

innovation and initiative, cultivates personal characteristics, helps acquire methods, skills, and abilities. In this study, we 

examined whether democratic principles were reflected in learning, and we found that limited access to the Internet 

disrupted the learning process. The findings (Table 4) show that students with full access to technology reported 

significantly more expressions of democratic learning principles than did those with limited access to technology (13%), 

who reported that these principles were expressed only in a limited way. The digital environment has led to the cancelling 

of the boundaries of time and place, and for some students served as a partner in the construction of knowledge, in the 

processing and presentation of knowledge, and in the activation of meta-cognitive reflective processes, self-direction 

processes, cognitive processes, and emotional and differential processes ( Voogt & Pelgrum, 2005;Christensen et al., 

2008; Zilka, 2020a). 

17. Attitudes and Feelings Regarding the Learning Experience During the COVID-19 Period 

An intriguing finding that emerged from this study is the correlation between limited Internet access and self-efficacy, 

coping with difficulties and problems, and motivation. The findings (Table 3) show that the levels of self-efficacy, coping 

with difficulties and problems, and motivation to learn of students with full access to technology are significantly higher 

than those of students with limited access to technology. It appears that full access to technology is associated with higher 

self-efficacy, higher motivation for learning, and better coping with difficulties and problems (Table 5). Motivation is an 

internal process that directs the person to perform an action and persevere in it (Law et al., 2010; Law & Breznik, 2017; 

Law & Geng, 2018; Reeves, 2006). When people must learn in an environment that imposes difficulties, motivation is 

impeded, as is their sense of self-efficacy and ability to successfully perform tasks and actions. If the students feel that 

they can accomplish the task, their self-efficacy increases, and if they do not feel like it, their self-efficacy decreases 
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(Bandura et al., 1995; Chamorro-Premuzic et al., 2010; Schneider & Preckel, 2017). 

The findings of this study suggest that full access to technology is also associated with better coping with difficulties and 

problems, whereas a lack of full access is liable to impair the students’ sense of resilience, ability to make decisions, 

self-management, and management of interactions. Researchers (Husaj, 2016; Zilka, 2017b) have argued that emotional 

and social difficulties affect learners’ emotional wellbeing, academic achievement, and overall mood. Students related 

that they considered suspending or abandoning their studies, that it was difficult for them to learn because of the many 

disconnects and other difficulties. Below are some sample quotes from the responses of students with limited Internet 

access: “Online learning depends on the quality of Internet connection; I felt it on my hide. Before COVID-19, I used 

computers on campus. It's really hard for me now. I’m considering suspending my studies for a while.” “Because of Zoom 

disconnects, I could not understand what was happening in the lessons, and then a gap was created in my knowledge, 

which made it difficult for me late.” “The lecturer referred to videos, and I couldn’t download them, so I couldn’t 

complete the assignments on time.” The analysis of the discourse on the negative elements in the learning experience of 

students who have limited access to the Internet shows that they felt overwhelmed by tension, frustration, and 

helplessness, in short, a sense that they were failing to learn and that their learning process has been impaired. This often 

led to a desire to stop or suspend their studies. 

In conclusion, limited access to the Internet has implications for the learning process, for motivation, self-efficacy, and 

feelings and emotions, and it is liable to lead to the opening or  widening of gaps between students who have full access 

and those who have limited access. It is recommended to incorporate additional digital tools for video conferencing. It is 

recommended that in courses where students have limited access to the Internet, forums be used to create a learning 

community to bridge the psychological-communicative distance. The use of a variety of digital tools may result in all 

students being able to apply democratic principles in learning, and in the digital environment becoming a partner in the 

construction of knowledge, the processing and presentation of knowledge, and the activation of meta-cognitive reflective 

processes, self-direction processes, as well as cognitive, emotional, and differential processes. 

18. Compliance with Ethical Standards 

Informed consent was obtained from all individual participants included in the study. 
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