
Frontiers in Education 01 frontiersin.org

Students’ digital addiction and 
learning difficulties: shortcomings 
of surveys in inclusion
Riin Seema * and Ene Varik-Maasik 

School of Educational Sciences, Tallinn University, Tallinn, Estonia

Students have been distance learning to a considerable extent during the 
Covid years and the primary concerns are teenagers’ learning difficulties, digital 
addiction and long screen time. Our aim was thus to study teenagers’ perceived 
learning difficulties, digital addiction and screen time. The current study was a 
part of a larger e-survey. The data were collected across Estonia from 8,486 
teenagers who studied in the inclusive education system during spring 2022. The 
students were 11–20 years old. While analysing the data, we had to exclude the 
answers of 315 students. Those students had answered carelessly or inaccurately, 
had written an inaccurate age, illogical answers or similar answers throughout 
the test. We studied teenagers’ level of learning difficulties, digital addiction and 
screen time. The study shows positive correlations between learning difficulties, 
digital addiction and screen time. Digital addiction and screen time predict 
11% of the variability of perceived learning difficulties scores based on a Linear 
Regression model. The model shows a poor prediction for students whose scores 
are very different from the mean. We describe the weaknesses of an e-survey 
method in inclusive education. Linear statistical models predict well for average 
students, but do not predict well for respondents who are very different from 
the mean. The so-called residuals need special attention or, paradoxically, 
exclusion from the statistical analysis. The outliers are often the students who 
need help in the inclusive system. Here, we will share our insights, what we have 
learned as researchers from conducting the study. We  cannot collect reliable 
data about special needs students with any wide scale e-survey if we  do not 
address the developmentally heterogeneous group of students and their needs 
while participating in the survey. This is significant for study reliability as well as 
gathering data from children with special needs.
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Introduction

The data of this study were collected across Estonia at the beginning of 2022, when periodic 
distance learning still took place, depending on the Covid situation. Therefore, the context of 
Covid-induced distance learning and its impact on students and their environment is important 
to understand.

The outbreak of COVID-19 and the sudden change to distance learning can be regarded as 
an abnormal change in the environment which influenced the patterns of using digital devices 
(Zhang et al., 2022). The disrupted school years have been challenging for any educational 
system worldwide. It has caused learning gaps for students and had the worst impact on 
disadvantaged students (Dorn et al., 2021; ECEPAA, 2023).
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The boundaries between home and schoolwork became blurred 
and it was impossible to study without using digital tools. Young 
people have described in their narratives that distance learning meant 
using different information and communication technologies (ICTs): 
e-school for schoolwork and grades, e-mails with teachers and 
classmates, homework performed as group work in Google Drive, or 
social media groups created for communication with the class and 
teachers. In addition, e-textbooks and workbooks were utilised, as well 
as educational videos available on the internet (Eickelmann 
et al., 2022).

The European Union funded the DigiGen project, which used 
participatory methodologies to understand how and why some 
children and young people take advantage of ICTs while others are 
negatively affected (Horizon, 2020). The study revealed that the 
resulting lack of face-to-face communication during distance learning 
became a demotivating factor for active participation in online 
learning sessions. According to the child, it also led to a feeling of 
being left behind in terms of learning. Some children and young 
people in Estonia, Germany, Greece and Norway reported that 
distance learning needs more self-regulation than in-class learning. 
Students experienced self-regulation challenges because of the 
distractions offered by digital devices, apps, social media platforms 
and games. Concerns were expressed in all participating countries 
regarding some children and young people having an even more 
difficult time learning and catching up during the phases of 
reorganisation of school learning than others (Eickelmann et al., 2021).

The Estonian Ministry of Education coordinated a study to 
understand the experiences of distance learning and its impact on the 
general education system from a teacher’s perspective. The study 
revealed that in inclusive education students cope with distance 
learning differently. There are students to whom the distance learning 
is easy, and students for whom it suits with help from caregivers and 
teachers, and there are other students for whom it does not suit at all. 
Due to learning difficulties that resulted from new learning patterns, 
children differed even more than before in terms of individual 
characteristics and the need for help in learning (Tammets et al., 2021).

Estonian teachers pointed out that the distance learning period 
was especially hard for students with insufficient learning competence. 
Difficulties in learning also led to a drop in motivation: schoolwork 
was often missed, and studies were not attended. During the distance 
learning period, the role of the home environment in learning came 
to the fore. Especially for students with special educational needs, 
along with school support, additional support at home is also very 
important. Unfortunately, some students did not get sufficient help 
from home in studying (Tammets et al., 2021).

Teachers are worried that excessive ITC use by students is a risk 
for young people becoming addicted to ICTs, since the digital era has 
impacted negatively on children’s social skills. There are indications 
that children and young people suffer from anxiety, learning 
difficulties and behavioural problems that might be related to a lost 
balance between the digital world and the real world. At the same time 
schools lack knowledge of how to deal with digital addiction 
(Eickelmann et al., 2022).

For the vast majority, ICT use is adaptive, but a subgroup of 
vulnerable individuals is at risk of developing problematic usage 
patterns. The pandemic not only accelerated people’s exposure to the 
Internet and digital media but also induced psychological problems, 
which, in return, increased the risks of increased digital addiction 

(Király et al., 2020). A longitudinal study and meta-analyses showed 
an increasing trend of digital addiction during the past two decades, 
which dramatically worsened during the COVID-19 pandemic. This 
study provided a comprehensive estimation of the global prevalence 
of multiple subtypes of digital addiction, which varied between 
regions, economic levels, genders, and assessment scales (Meng 
et al., 2022).

Digital addiction as an evolving problem

Teenagers interact with digital devices more and more, since new 
devices and software, learning and leisure environments and apps are 
being continuously developed (Seema et al., 2022). Web based tools 
provide students with access to a large amount of up-dated 
information, facilitate student autonomy, enable collaborative 
teamwork and promote flexible and interactive education (García-
Martín and García-Sánchez, 2013). Young people feel comfortable 
with digital devices but also feel bad if they do not have internet 
connection (Gutiérrez Ángel et al., 2022).

In a digitally rich society digital addiction is a problem which is 
tricky to conceptualise and measure. However, the border between 
healthy and unhealthy or addictive use of digital devices seems to be at 
the point where the use of digital devices becomes all-encompassing 
and the overuse of digital devices disturbs important areas of life and 
the person’s health suffers (Seema et al., 2022).

Problematic use or addictive behaviour towards digital devices are 
not yet included as diagnosable mental health issues in any major 
diagnostic system in the Western countries. Conceptualisations of the 
phenomena are still inconsistent, but reaching a consensus on the 
definition of digital addiction would benefit future research 
(Almourad et al., 2020). Only addiction to gaming (Internet Gaming 
Disorder) is described in the American Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5-TR) and World Health 
Organization has included gaming disorder in the 11th Revision of 
the International Classification of Diseases (ICD-11), as cited in 
Sherer (2023).

Karakose et al. (2022) have conducted a meta-analysis of hundreds 
of scientific articles, have used the term “digital addiction” as an 
umbrella term to refer to addiction to the Internet, social media, 
smartphones, digital devices, video games, or similar digital 
technologies. Another meta-analysis (Meng et al., 2022) used digital 
addiction to refer to the compulsive, prolonged, and uncontrollable 
use of any digital device or media with deleterious effects on the 
psychological or physical health of users. Since the variety of digital 
technologies is constantly increasing, handling all these types of 
addiction as a generalised pathology would help to develop a broader 
framework for the diagnosis, prevention, and treatment of digital 
addiction (Karakose et al., 2022).

Almourad et  al. (2020) analysed the literature on behavioural 
addiction definitions in 1996–2018 toward information and 
communication technologies, finding a degree of consensus on core 
features of digital addiction encompassing the Internet, gaming and 
smartphone addiction. As digital addiction seems to be comorbid with 
other mental health problems, there is the question of whether the 
underlying problem really is an addiction, or if the behaviour would 
be better considered to be a symptom or coping mechanism for a 
separate mental health issue (Almourad et al., 2020).

https://doi.org/10.3389/feduc.2023.1191817
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Seema and Varik-Maasik 10.3389/feduc.2023.1191817

Frontiers in Education 03 frontiersin.org

A study with Chinese primary school students revealed that 
increased problematic use of Internet-related activities was 
associated with greater psychological distress (Chen et al., 2021). An 
Estonian study with secondary and high school students showed 
that the group of teenagers who had the highest digital addiction 
scores and used screens the longest had the highest learning 
difficulties and lowest learning motivation. At the same time the 
group of students with lowest digital addiction scores and who use 
digital devices less than other students, did not perceive learning 
difficulties and they had a high learning motivation (Seema 
et al., 2022).

Inclusive education in Estonia

The principle of inclusive education is laid down in the Basic 
Schools and Upper-Secondary Schools Act. According to the law, 
every child has the right to attend a school in their residential area or 
study in a mainstream school with an adapted curriculum and to 
receive different kinds of support (European Agency for Special Needs 
and Inclusive Education, 2018 p. 3).

In the Estonian inclusive education system, 95.4% of all students, 
including those with special educational needs, study in mainstream 
schools’ regular classes. At the same time only 2.5% of students learn 
in special needs classes in mainstream schools and 2.1% learn in 
special schools. Students with special educational needs who study in 
regular classes form 15.3% of all 6th-12th grade students. Special 
education students are assigned either general support, enhanced 
support, or special support (Estonian Ministry of Education and 
Research, 2022, September 7).

In Estonia, students are required to complete nine grades. Almost 
two thirds of primary school graduates choose a gymnasium for 
further education. General secondary education in gymnasiums takes 
place in grades 10–12. If a student’s disability or disorder requires a 
highly specialised organisation of studies or support services, he or she 
is provided the opportunity to study in a special group or attend a 
special school. However, parents can choose what suits their child 
better – a regular or special school (European Agency for Special 
Needs and Inclusive Education, 2018; Estonian Ministry of Education 
and Research, n.d., special educational needs).

If it becomes apparent that a student has special educational 
needs, the coordinator for specialised education initiates children’s 
educational and psychological research and additional supportive 
measures are implemented. If needed, the services of special education 
teachers, psychologists or social pedagogues are made available. The 
additional support measures for the child implemented by schools 
include differentiated instruction in the classroom or individual 
learning curriculum or special-pedagogical help and speech therapy 
sessions in study support groups after classes (Estonian Ministry of 
Education and Research, n.d., support measures).

The school teacher is usually alone in the classroom with all 
children in Estonian primary and secondary education. Special 
education teachers and other support specialists usually work with 
special needs children outside of the classroom. But not all students 
get help, since elementary schools lack special needs specialists 
(Kolnes and Konstabel, 2018). Schools lacked almost half of the 
required special education specialists, and the specialists were missing 
in both rural and urban schools. In a quarter of elementary schools 

support services are missing or not available to the required extent 
(National Audit, 2020).

Based on the Estonian Education Information System, the biggest 
groups of children with educational special needs were children with 
temporary or permanent learning difficulties, writing and reading 
difficulties, children with calculation problems and children with 
behavioural problems, along with children with activity and attention 
disorders. Children may have several educational needs at the same 
time (Estonian Ministry of Education and Research, 2022, 
September 7).

Students’ learning difficulties

Learning difficulties is, by its nature, a collective term that has 
been used widely and often without much precision (Westwood, 
2007). The concept may include one or more specific difficulties, but 
may also include attention deficit and/or hyperactivity disorder, 
Asperger’s syndrome, or a specific speech impairment (Macintyre and 
Deponio, 2003). Learning difficulties can be caused by disabilities, but 
also by the student’s unfavourable socio-cultural background and the 
inappropriateness of the teaching methodology or curriculum. It is 
often a combination of different factors (Westwood, 2007). Learning 
difficulties can vary in depth, and can be temporary or permanent 
(Schults et al., 2018).

Not every different learning need is a disability or disorder. For 
example, a student with a second language and different cultural 
background may experience difficulties in learning, but sometimes a 
diagnosis is not what he  or she needs – as long as there are no 
associated behavioural disorders or other pathologies. Many current 
practices in schools with diverse learners contribute to misidentifying 
learning differences as learning disorders (Hoover, 2009).

A characteristic of students with learning difficulties is that their 
academic performance is lower than that of their peers. This can occur 
in most subjects or subjects that require the application of certain 
specific skills. Students with learning disabilities mostly have 
difficulties in reading, writing or calculating (AUSPELD Supporting 
People with Learning Disabilites, 2014).

In previous studies that have analyzed the performance or 
opinions of students with learning difficulties, the definition of 
participants with learning disabilities has mostly been based on 
clinical diagnoses (Sakiz et al., 2015; Gaspar et al., 2016; Ben-Naim 
et al., 2017; Veni and Merlene, 2022) or the participants have been 
students who have obtained low results in tests of learning 
competencies (Alesi et al., 2014). There have been only some studies 
for assessing of self-perceptions of learning disabilities in inclusive 
education (Rothman and Cosden, 1995; Rijumol et al., 2011).

There was a need for a scale that evaluates learning difficulties 
perceived by the student’s own perspective and that can be used in 
surveys. In this sense, the creation of the Perceived Learning 
Difficulties questionnaire was justified, as it is not a diagnostic tool, 
but examines frequency of learning difficulties from the student’s 
point of view. The difficulties that occur more often in learning, were 
also used as a basis for creating the Perceived Learning Difficulties 
scale (Seema et al., 2022).

The aim of our current paper was to study teenagers’ learning 
difficulties and digital addiction and to reveal any differences between 
genders and age groups. The goal was also to investigate relationships 
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between teenagers’ perceived learning difficulties, digital addiction 
and screen time and to analyse how much teenagers’ screen time and 
symptoms of digital addiction predict their learning difficulties.

The article answers the following research questions:

 1. What are the scores of teenagers’ perceived learning difficulties 
(LDS), digital addiction (DAST) and screen time?

 2. Do the scores of learning difficulties and digital addiction differ 
between genders and depending on age?

 3. How do scores of teenagers’ perceived learning difficulties, 
digital addiction and screen time correlate?

 4. How much does teenagers’ screen time and symptoms of digital 
addiction predict their learning difficulties?

Methods

Sample and procedure

The current study was a part of a larger e-survey, that in addition 
to the topics discussed in this paper consisted of topics such as 
distance learning, learning strategies, bullying, etc. Participation in 
the project was agreed with school leaders. All the schools 
received some anonymous feedback about the collected data from the 
Centre for Innovation in Education (Haridusinnovatsiooni 
Keskus, 2022).

The data were collected across Estonia from 8,486 teenagers who 
learned in 47 schools at the beginning of 2022. The students were 
11–20 years old. Participation for students was voluntary and 
anonymous. They had the possibility to answer the e-questionnaire 
during a 2-week period (mid-January to 1 February). Some schools 
asked for an extension of the deadline. Some schools organised 
answering during school time, while others let the students fill out the 
scales at home.

Respondents had the possibility to mark their gender between 3 
choices: (1) Male (3,621 students); (2) Female (4,136 students); (3) 
Other/Do not want to disclose (414 students). They also had the 
possibility to mark their age. Student ages were 11–20 years.

We had to exclude the answers of 315 respondents because the 
data were not reliable. They had been deliberately disruptive 
(inaccurate age or impossible number of hours); had answered 
carelessly (similar answers throughout the questionnaire), or had not 
understood the answer (had marked time of birth not their age, etc.). 
“If you cannot trust that respondents understood what you’d asked 
them to do, you cannot trust the results they provide” (Hillman, 2022).

Our research focus was initially students’ digital addiction and 
perceived learning difficulties, until we realised that we would have 
to exclude the students who seem to have special needs when 
completing the thorough e-questionnaire: students who have 
reading and learning difficulties, students with behavioural 
problems, and foreign students who are not fluent in Estonian, etc. 
We also realised the flaws of a survey, the outliers are the students 
who usually need help at school.

Measures

In this paper we will discuss only a small part of the survey (see 
Table  1), which used a voluminous e-questionnaire and was 
coordinated by the Centre for Innovation in Education. The scales 
we describe in this paper were also used in the 2020 study (see Seema 
et al., 2022). The full e-questionnaire consisted of more than 50 topics/
questionnaires, and took students from 20 min to 1 h to fill out. 
We  note the serial number of each scale since the volume of the 
e-questionnaire is important to keep in mind when collecting data in 
the inclusive educational context.

Results

The scores of teenagers perceived digital 
addiction (DAST) learning difficulties (LDS), 
and screen time

The mean score of digital addiction was 35.63 points, standard 
deviation 10.9; min 10 points and max 70 points (Figure 1). In the 
current study digital addiction scores of 21.2% of students were one 

TABLE 1 Scales and questions used in the current paper.

Serial 
number

Name of the scale or the used 
question

Scale 
developers

Scale description

Q18 Perceived Learning Difficulties scale (PLDS) Developed by 

Varik-Maasik and 

Stepanova (see 

Seema et al., 2022)

An updated version with 6 items. Respondents were asked to assess perceived 

learning difficulties.

7-point scale

(1 never - 7 very often).

Sample Cronbach α = 0.83.

Q29 Digital Addiction Scale for Teenagers (DAST). For 

respondents, we called the scale: Using Digital 

Devices Scale for Teenagers (UDDST)

Seema et al. (2022) The 10-item scale measures teenagers’ symptoms of digital addiction. The scale 

describes some ways of using digital devices and the related feelings. 7-point 

scale (1 never - 7 very often). Sample Cronbach α = 0.86.

Q25 How often do you use digital devices – 

smartphone, tablet, computer – outside of school?

Seema et al. (2022) Thinking about the last year, please answer the following questions about the use 

of digital devices. If you do not use digital devices, write “0” as the answer.

Q26 Screen time during school days outside of school Seema et al. (2022) Please write the approximate number of hours (as a number) in the box.

Q27 Screen time during non-school day (weekend, 

school holiday) outside of school

Seema et al. (2022) Please write the approximate number of hours (as a number) in the box.
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standard deviation above the mean, with the DAST score over 46.53 
points. Two standard deviations above the mean were 4.1%, with the 
DAST score over 57.43 points.

The mean score of perceived learning difficulties was 18.47 points, 
standard deviation 6.5, min 6 and max 42 points (Figure 2). Our study 
also revealed that an average student perceives learning difficulties 

FIGURE 1

Digital addiction scores measured with the DAST scale.

FIGURE 2

Students’ perceived learning difficulties measured with a PLD scale.
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slightly below the scale average point. At the same time 17.1% of 
students perceived learning difficulties one standard deviation above 
the average, which means 24.97 LDS points or more. For 4.9% of 
students LDS points were 2 standard deviations over the mean (31.47 
points), meaning that learning is often or very often hard for them. At 
the same 13.7% of students remain below the 1 standard deviation 
below the mean, which means learning is rarely hard for them 
(11.97 LDS).

Screen time during school days and screen time during weekends 
were variables that had open answers. Therefore, students even gave 
some unrealistic answers. For example, 45 students had answered that 
they use digital devices for 24 h during weekends. In the course of 
organising the data we considered logical up to 17 h of screen time 

during school days and 20 h during a day during a weekend. Therefore, 
we removed the outliers.

Students spent an average 4.8 h (Std 2.2 h) using digital devices during 
a school day (before and after school), min 0 h and max 17 h (Figure 3). 
One standard deviation over the mean was the answers of 18.9% of 
students who had said that they use digital devices on weekdays more 
than 7 h a day. Two standard deviations above the mean was the answers 
of 5.5% of students (more than 9.2 h). At the same time 1 standard 
deviation below the mean was only 13.11% of answers (2.6 h) and 2 
standard deviations below the mean was only 0.9% of students (0.4 h).

Students used screens on average 6.7 h (Std 3.3 h) on a non-school 
day (weekend, school holiday), min 0 h and max 20 h (Figure 4). One 
standard deviation above the mean was the answers of 18.2% of 

FIGURE 4

Students’ screen time per day on weekends.

FIGURE 3

Students’ screen time during school days.
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students, since they used screens 10 h a day, and two standard 
deviations was the answers of 13.3% of students, and they used screens 
13 or more hours a day during weekends.

Perceptions of digital addiction, learning 
difficulties and screen time between 
gender and age groups

One-way ANOVA analysis with the Bonferroni and Dunnett T3 
post hoc tests showed that the scores of digital addiction, learning 
difficulties and screen time differed statistically between gender and age 
groups (p ≤ 0.001; see Appendixes 1–8). Female students and those who 
had not marked their gender had higher digital addiction scores than 
male students. The students who had not marked their gender had the 
highest perceived learning difficulties in the arithmetical mean score, 
while male students had the lowest learning difficulties arithmetical 
mean score. The group of students who had not marked their gender 
also reported on average longer screen time than male or female students.

Our study showed that perceived symptoms of digital addiction 
statistically rise at the age of 14 and stay at relatively similar levels for 
15-, 16-, 17- and 18-year-old students. Digital addiction scores were 
slightly lower for 19-year-old students compared to 18-year-old 
students, but not statistically significantly. In our sample there were 
only a few 11- and 20-year-old students, therefore it is not possible to 
make generalisations for these age groups (see Appendix 4).

Correlations between perceived learning 
difficulties (LDS), digital addiction (DAST) 
and screen time

The perceived learning difficulties scores were moderately positively 
related to digital addiction (r = 3.23), weakly positively related to screen 
time outside of school on school days (r = 0.177) and screen time during 
weekends (r = 0.174). At the same time digital addiction scores were 
moderately positively related to screen time on schooldays (r = 0.384) 
and weekends (r = 0.373). Screen time on school days and weekends was 
strongly positively correlated (r = 0.710). All correlations were significant 
p < 0.0001. Correlations are shown in Table 2.

Predictions of perceived learning 
difficulties based on digital addiction and 
screen time

Firstly, we used linear regression analysis to test if the predictor 
variable (digital addiction) significantly predicts students’ perceived 

learning difficulties. We made a linear model that shows how much 
digital addiction (X) predicts learning difficulties (Y).

Learning difficulties score (Y) = 11.5 + 0.2 (digital addiction score).
The model showed that 10% of variability of learning difficulties 

(R2 = 0.10) was described by digital addiction (β = −0.1). The overall 
regression was statistically significant: F = (1; 8,168) = 952.22, p < 0.001.

It was found that digital addiction significantly predicted learning 
difficulties (β = 0.19, p < 0.001).

However, prediction of the model of learning difficulties for an 
individual in the general population may differ from the Standard 
Error of the Estimate = 6.19 (Appendix 9). Residual values show 
unexplained differences between the predicted value and the observed 
value. The minimum predicted residual or difference between 
predicted value and observed value was −18.73 points and the 
maximum difference between predicted value and observed value was 
25.78 points (Figure 5).

We also made another linear regression model to test how much 
students’ symptoms of digital addiction and screen time together 
predict their learning difficulties.

We used a linear regression analysis to test if predictor variables 
significantly predict response variables. The regression model predicts 
perceived learning difficulties (Y) as the dependent variable for an 
individual student based on the independent variables [digital 
addiction (X1), screen time (X2) on schooldays and screen time on 
weekends (X3)].

Y = 11.2 + 0.2 (X1) +0.1 (X2) + 0.07 (X3).
The model showed that around 11% of variability of learning 

difficulties (R2 = 0.11, p < 0.001) was described by a combination of 
three independent variables: digital addiction (β  = 0.2; p  < 0.001), 
screen time during school days (β = 0.1; p < 0.00) and screen time 
during weekends (β  = 0.07; p  < 0.001). The overall regression was 
statistically significant (R2 = [0.11 (11%)], = [F-330.77], [p < 0.001]). 
Prediction of the model of learning difficulties for an individual in the 
general population may differ on average 6.17 points (Appendix 10).

Discussion

As a large survey carried out in the Estonian inclusive educational 
system we were seeking answers concerning the scores for teenagers’ 
perceived digital addiction and learning difficulties of 11- to 20-year-
old students. Our goal was to investigate relations between teenagers’ 
perceived learning difficulties, digital addiction and screen time and 
to analyse how much teenagers’ screen time and symptoms of digital 
addiction predict their learning difficulties. But in any inclusive 
education not only students with mean values, but also students at risk 
with values over one or two standard deviations above or below the 
mean, should be in the research focus.

TABLE 2 Pearson correlations between students’ perceived learning difficulties, digital addiction and screen time (N = 8,171), p < 0.0001.

Perceived learning 
difficulties

Digital addiction Screen time on 
schooldays

Screen time on 
weekends

Perceived learning difficulties 1.00 0.32 0.18 0.17

Digital addiction 0.32 1.00 0.38 0.37

Screen time on schooldays 0.18 0.38 1.00 0.71

Screen time on weekends 0.17 0.37 0.71 1.00
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Teenagers’ perceived digital addiction, 
learning difficulties and screen time

The study showed that in inclusive education students form a 
heterogeneous group with large differences in perceived symptoms of 
digital addiction, perceived learning difficulties and screen time. The 
average Estonian student perceives symptoms of digital addiction to an 
average extent. The mean score of digital addiction measured with the 
DAST scale at 2022 was one point higher than the score that was found 
with the same scale at the beginning of the first COVID-19 wave in 
2019 (Seema et  al., 2022). That means 3 years of distance learning 
periods have raised the mean scores of perceived digital addictions 
only slightly. The digital addiction scale (DAST) is a self-assessment 
scale, and with any addiction there is a possibility for denial.

Of concern is the fact that digital addiction scores of 21.2% of 
students are high, with values one standard deviation above the 
mean. The DAST does not diagnose anyone, but allows the 
possibility to screen occurrence of the problem at the level of 
population. The scale may be useful for students own self-assessment 
and reflection of their own behaviour towards digital devices in 
human studies lessons, but the studies are not yet available (Seema 
et al., 2022).

Our study also revealed that an “average student” in inclusive 
education perceives learning difficulties a little below the scale average 
point. That means for an average student learning is only somewhat 
rarely hard and these students might not make enough effort when 
learning. Students whose answers are below one standard deviation 
below the mean rarely or never feel that learning is difficult for them, 
so learning may not be  sufficiently challenging for the gifted. A 
previous international study has shown that teachers teach less in 
inclusive education classes across countries and teaching space slows 
down (Cooc, 2019).

At the same time there are 17% of students who feel often that 
learning is hard for them and even 5% of students who feel very often 

that learning is hard for them. That means they have not gotten 
enough help from teachers or support specialists. The results are 
similar to the Australian data that reported that 15–20% of students 
have learning difficulties and 3–5% of students have learning 
disabilities. Left unidentified and without appropriate intervention the 
students have little likelihood of achieving at levels close to their 
academic potential (AUSPELD Supporting People with Learning 
Disabilites, 2014). Still, we should keep in mind that studies have 
shown that students with learning disabilities do not have a realistic 
perception about themselves. They tend to overestimate their abilities 
(Lawrence and Sathiyaseelan, 2019).

There was a significant variation between students’ answers 
regarding their screen time, which was 0–24 h. In our survey 45 
students answered that they use their screens 24/7. Even while 
we removed the outliers, their answers showed that the question is not 
so easy to answer. As the DigGen project revealed, during distance 
learning periods boundaries between school and home disappeared 
and it became impossible to study without using digital tools 
(Eickelmann et al., 2021). We firstly considered removing all those 
respondents who had answered 0 h, because even this seems to 
be impossible, given that students had to use their digital devices for 
doing homework. Still, we did not remove the answers of those who 
reported no screen use outside of school if their other answers seemed 
to be trustworthy. But there were several students who reported 0 
screen hours, but they had been dishonest about their age or other 
open data, and we removed them. Problems with the inclusion of 
students with learning difficulties into a survey have also been noticed 
during the International Student Assessment (PISA; OECD, 2018).

Estonian teenagers’ average screen time (of 4.8 h during school days 
and 6.8 h during weekends) is much higher than suggested by the 
Canadian and Australian 24-h movement guidelines for young people 
up to 17 years. Sedentary recreational screen time should be limited to 
2 h per day in order to ensure a teenager’s healthy lifestyle. This does not 
include screen-based activities for educational uses (Okely et al., 2022).

FIGURE 5

Linear regression of digital addiction (DAST) and perceived learning difficulties (PLD) scores.
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A previous Estonian study showed with a cluster analysis that no 
more than 3 h of screen time during school days and 4.5 h during 
weekends is healthy and those who use more seem to have more 
perceived learning difficulties and lower subjective wellbeing (Seema 
et al., 2022).

Differences between gender and age 
groups

Our study showed that there are some significant differences 
between students’ gender and age groups. The study differentiated 
from previous studies, since we separated three gender groups (Male; 
Female; Do not want to say/other) and therefore a new finding 
appeared, that the third, smaller, gender group had the highest digital 
addiction scores, the longest screen time and the highest learning 
difficulties. It seems that students with gender-related distress may 
need some more psychological help in inclusive educational systems. 
Canvin et al. (2022) have claimed that gender-diverse young people 
may need some additional skilled support without pathologizing or 
aiming to change a young person’s gender identity.

Our study also revealed an interesting fact, that Estonian female 
students had a significantly higher DAST scores than males. Previous 
studies have shown no statistically significant differences in 
smartphone addiction and social media addiction between male and 
female respondents. At the same time a meta-analysis has shown that 
gaming addictions are more prevalent in males (Meng et al., 2022).

In the future studies the third small gender group needs some 
extra attention, since they seems to have the higest perceived learning 
difficulties (PLD scores). A further interesting result was the fact that 
male students had reported lower perceived learning difficulties than 
female students. This result contradicts the knowledge that boys 
generally have more identified learning disabilities across racial and 
ethnic groups (Cortiella and Horowitz, 2014). A clear pattern have 
emergeed across all European countries that boys are identified as 
having special educational needs to a much greater extent than girls 
are (Ramberg and Watkins, 2020). At the same time research studies 
have showed that equal numbers of boys and girls have difficulty with 
reading. Therefore, many girls with learning difficulties may 
be unidentified and unsupported by special education (Cortiella and 
Horowitz, 2014).

Our study showed that perceived symptoms of digital addiction 
statistically rise at the age of 14 and stay at relatively similar levels for 
15-, 16-, 17- and 18-year-old students. Digital addiction scores were 
slightly lower for 19-year-old students compared to 18-year-old 
students, but not statistically significantly. In our sample there were 
only a few 11- and 20-year old students, therefore it is not possible to 
make generalisations for these age groups (see Appendix 4).

Relations between perceived learning 
difficulties, digital addiction and screen 
time

The study revealed some significant correlations between learning 
difficulties, digital addiction and screen time. The perceived learning 
difficulty scores were moderately positively related to digital addiction, 

and weakly positively related to screen time. At the same time digital 
addiction was moderately positively related to screen time on school 
days and weekends. Screen time on school days and weekends was 
strongly positively correlated. All correlations were significant, 
p < 0.0001. The correlations are shown in Table 2. An Estonian study 
carried out 3 years ago showed very similar relationships between the 
variables (Seema et al., 2022).

A previous Turkish study investigated relations between digital 
addiction and problem-solving and inquiry skills. They measured 
digital addition with the DAS (Dilci, 2019) and inquiry skills with the 
ISS (Karademir and Saracaloglu, 2013) and the study showed a low 
negative significant relationship between these constructs (Yildiz, 
2021). Babic et  al. (2017) found associations between changes in 
screen time and mental health outcomes in adolescents.

Predictions of perceived learning 
difficulties based on digital addiction and 
screen time

Distance learning period with longer screen time and more 
challenges for self-regulated learning has highlighted the issue of 
students with learning disabilities. We searched for an answer to 
the question of how much learning difficulties are predicted by 
digital addiction and screen time. The analysis showed that 10% of 
variability of learning difficulties is predicted by digital addiction. 
Since digital addiction and screen time are related, digital 
addiction and screen time together predict 11% of learning 
difficulties scores. But we  must be  reminded that in inclusive 
education, students are a large and heterogeneous group with great 
variety, therefore the model predicts badly for those students 
whose scores are different from the mean and who are designated 
the outliers.

To the best of our knowledge, studies have not previously 
predicted perceived learning difficulties based on digital addiction, 
although a Turkish study predicted students’ inquiry skills based on 
digital addiction. The study showed that digital addiction measured 
with the DAS (Dilci, 2019) levels explained 5% of the variance in the 
high school students’ inquiry skills (Yildiz, 2021). A French 
population-based study showed through logistic regression modelling 
that the daily screen time was strongly associated with early 
adolescents’ school, behaviour and mental health difficulties (Chau 
et al., 2022).

Critique and conclusion

We can offer several insights based on the results of the survey. 
Firstly, we realised that the periods of distance learning have blurred 
the boundaries between school and home, and have qualitatively 
changed the way children use digital devices – therefore the question 
of how many hours they use outside of school seems to be hard to 
answer. Future studies and experiments with objective assessment of 
screen time are important to understand the real situation and its 
impact on children.

Secondly, we realised that we cannot study and understand special 
children with methods convenient to mainstream science. With a long 
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and complicated questionnaire, it is not possible (without the help of 
a support specialist, teacher or parent) to examine children who have 
serious reading or writing difficulties, behavioural difficulties, nor 
those children who, due to another mother tongue, have not yet 
mastered the language to the extent that they can accurately answer 
the questionnaire.

Thirdly, we realised the paradox that, when working with large 
amounts of data, we have to clean the data and exclude the answers of 
such children that seem to be of doubtful value, i.e., unreliable. In the 
data, they appear as empty cells, only identical numbers and arbitrary 
and illogical answers. Children who give such answers to the 
questionnaire stand out in school because of their special needs – they 
may have difficulty concentrating on the task, they sometimes do not 
understand the meaning of what they read, or they are fooling around. 
Both teachers and support specialists work with these kinds of 
students with special needs, but such children may be left out of big 
data. In real life we cannot treat special needs children as objects, but 
rather subjects with needs, feelings, thoughts and actions. We cannot 
exclude them from classes in the way that scientists can and should 
exclude their data from the study for the sake of correct data 
and reliability.

Scientific research strives for large amounts of data, and the survey 
is often chosen as a research method because it can be used to collect 
a wealth of data at once and relatively easily. However, there are major 
shortcomings in inclusive education when conducting a large-scale 
survey. One of the disadvantages is that the researchers cannot check 
the honesty of the respondents when answering the questionnaire. It 
is also difficult to find out whether the respondent has understood the 
question at all.

Inclusive education challenges researchers and presupposes 
inclusive science. When planning any research, it is important to 
consider the use of research methods suitable for children with special 
needs. It is important to plan how to include special needs students 
into a survey with the help of trusted adults. When completing the 
questionnaires, children with special needs may need help in 
completing the test and understanding the work instructions. They 
may need the questionnaire read aloud and the opportunity to ask 
clarifying questions about the questionnaire.

More thought should be given to how special educational needs 
children can participate in research. As researchers, we could use more 
mixed research methods and study children with special needs in a 
differentiated and individualised way, just as we  recommend 
differentiated and individualised teaching to practitioners. It is time-
consuming and expensive work, just as individualised teaching is 
time-consuming, labour-intensive, and expensive.

As researchers we must be humble when speaking about inclusive 
education. If we as researchers do not reach these special children 
ourselves, then how can we  say that we  know how these special 
children think and feel and how to teach them in inclusive education? 
As researchers, we too could reach such children who are not mentally 
and emotionally ready to answer the questionnaire. We need to admit 
that for studying students with severe learning difficulties, we need 
contact with real children. To understand the educational system and 
the diversity of students, we ourselves need pedagogical practice from 
time to time.

Our study showed that, in inclusive education, students’ learning 
difficulties vary largely – with a group of students who experience 

learning difficulties very differently to those to whom the learning 
environment does not give sufficient challenges in learning. A large 
variety appeared in students’ digital addiction and screen time, but it 
seems that the average Estonian student does use screens more often 
than is healthy for them. Digital addiction and screen time explains 
11% of variability in learning disabilities, and this is understandable, 
since their innate abilities and learning and home environment and 
other factors are also very important.

Finally, we provide a list of strengths and limitations of our 
study. A strength of the study, as well as its limitation, can 
be considered that the study was conducted during the corona 
period, and changes in the environment could have influenced the 
behavior and responses of young people. The second strength and 
limitation as well can be  considered that the research was 
conducted electronically in the system of inclusive education, but 
without taking into account the need for greater support of 
students with special needs by answering a large questionnaire. 
This circumstance also led to the exclusion of quite a large part of 
the respondents from the sample, as their answers were not 
reliable. Among the respondents, there may still be those answers 
where all questions were not adequately answered. The students 
answered the questionnaires in the computer classrooms of the 
schools and in the students’ homes, so the researchers did not have 
the opportunity to observe the students while filling out the 
questionnaire and help them if necessary.

A limitation of this study can be considered the subjectivity of the 
answers, as the data were collected with self-assessment questionnaires. 
The aim of the present study was not to diagnose, but to investigate 
the subjective evaluations of elementary school and high school 
students on the frequency of perceived learning difficulties, symptoms 
of digital addiction screen time.

A limitation of our study is the fact that it was a cross-sectional 
study and statistical analyses cannot make any generalisations about 
the cause and effect of digital addiction and learning difficulties. 
Explaining variability of answers and predicting one variable based on 
another does not mean showing direction of the effect. However, the 
screening study still showed that digital addiction and overuse of 
digital devices is a problem for many students that should be prevented 
or dealt with at national policy level. Future studies could develop any 
experiments, interventions and longitudinal studies for measuring 
causal relations between screen time, digital addiction and learning 
difficulties. In the future, a survey could also be conducted among 
primary school students and teachers, support specialists and parents 
could also be included in the survey.
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