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Introduction
This report presents the approach and the results of a research carried out with the aim of
investigating some of the predictors of the of digital literacy level of Romanian students from
primary and secondary education (grades I-XII). Specifically, we investigated issues such as
the family context, access to technology, the use of media and digital technology, motivation
and attitudes towards media and technology, as well as di�erent demographic variables, in
relation to the students’ digital literacy level. Besides that, a series of additional analyses were
carried out, targeting the motivation and use of technology and media.

The research carried out involved the application of a set of tests and questionnaires to
students of grades I-XII in Romania, as well as to one of their parents/tutors. 2312 valid
datasets were collected, coming from as many sets of tests and questionnaires fully
completed, both by the child and by one of his/her parents/tutors. The results show us to
what extent the variables analyzed by us as predictors really have a relationship with the
students’ digital literacy level, while at the same time highlighting the variables that have the
greatest weight in explaining the variation in the scores obtained by the students.

In this introduction chapter, the reader can get some information about digital literacy and the
importance of studying it, but also about what we already know about it in the Romanian
context. The following chapters are dedicated to the presentation of the research
methodology, the results and their implications for the educational context (and not
only) in Romania.

About digital literacy

The term digital literacy appeared around 1997 and was first defined by P. Gilster as: "A set of
skills to access the internet, find, manage and edit digital information; to participate in
communication and interact with an online network of information and users. Digital literacy
is the ability to properly use and assess digital resources, tools and services and apply them
to lifelong learning processes."1

The definitions that have appeared since then in the scientific literature have undergone
numerous changes, in line with the evolution of new technologies and media applications.
Recently, at European level, digital competence was introduced within the framework of Key
Competences for Lifelong Learning and was defined in 2018 by the European Council as it
follows:

"Digital competence involves the confident, critical and responsible use of, and engagement
with, digital technologies for learning, at work, and for participation in society. It includes
information and data literacy, communication and collaboration, media literacy, digital
content creation (including programming), safety (including digital well-being and
competences related to cybersecurity), intellectual property related questions, problem
solving and critical thinking."2

2 Council Recommendation on Key Competences for Lifelong Learning, 22 May 2018, ST 9009 2018 INIT

1 Gilster, P. (1997) Digital Literacy. New York: Wiley & Sons, Inc.
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It can be seen that when we refer to digital skills, we are not just referring to the ability to use
a phone, tablet or computer. The development of this minimum capacity is possible by a
simple training or by going through a technical instruction manual specific to that apparatus.
Thus, a person's digital literacy level is the extent to which that person has a set of digital
skills that enable them to interact actively with the digital environment, knowingly and safely.

Components of digital literacy

The European Commission has defined digital competences against certain key performance
indicators on its development strategy and vision, thus achieving the DigComp (The Digital
Competence Framework), which is now at iteration 2.23. However, version 2.2 additionally
brings only examples of knowledge, skills and attitudes related to each competence described
in version 2.14 of the mentioned competence framework.

The DigComp 2.1 competency framework divides digital skills into 5 categories, and each of
them has associated between 3-6 subcategories of competences, as follows:
1. Information and Data Literacy - The ability to articulate information needs, locate and

access data, information and digital content. The ability to judge the relevance of a source
and the content provided by it. The ability to store, manage and organize data, information
and digital content.

1.1. Browsing, searching, filtering data, information and digital content
1.2. Evaluating data, information and digital content
1.3. Managing data, information and digital content

2. Communication and Collaboration - The ability to interact, communicate and collaborate
through digital technologies, becoming aware of and respecting cultural and generational
diversity. The ability to be an active member of society through public and private digital
services. This competence also covers identity and reputation management in the digital
environment.

2.1. Interacting through digital technologies
2.2. Sharing content through digital technologies
2.3. Engaging in citizenship through digital technologies
2.4. Collaborating through digital technologies
2.5. Netiquette
2.6. Managing digital identity

3. Digital Content Creation – The ability to create and modify or update digital content. The
ability to improve and integrate information and content within an existing set of
knowledge while also knowing how licenses and copyright work. The ability to provide
clear instructions so that they can be executed by computer (i.e., programming).

3.1. Developing digital content
3.2. Integrating and re-elaborating digital content
3.3. Copyright and licenses
3.4. Programming

4 Carretero Gomez, S., Vuorikari, R. and Punie, Y. (2017). DigComp 2.1: The Digital Competence Framework for
Citizens with eight proficiency levels and examples of use. EUR 28558 EN, Publications O�ce of the European
Union, Luxembourg.

3 Vuorikari, R., Kluzer, S. and Punie, Y. (2022). DigComp 2.2: The Digital Competence Framework for Citizens, EUR
31006 EN, Publications O�ce of the European Union, Luxembourg.
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4. Safety – The ability to protect devices, content, personal data and privacy in the digital
environment. The ability to protect mental and physical health, knowing the digital
technologies used to achieve or maintain well-being and social inclusion. This competence
also refers to the awareness of the impact that digital technologies and their use have on
the environment.

4.1. Protecting devices
4.2. Protecting personal data and privacy
4.3. Protecting health and well-being
4.4. Protecting the environment

5. Problem Solving – This competence refers to the ability to identify needs and problems,
and solve conceptual and practical problems in digital environments. The ability to use
digital tools to innovate certain processes and products, keeping up to date with digital
evolution.

5.1. Solving technical problems
5.2. Identifying needs and technological responses
5.3. Creative using digital technologies
5.4. Identifying digital competence gaps

Why is digital literacy important?5

Digital literacy is producing significant e�ects in the education system. Developing and
demonstrating the analytical spirit in the sense of locating information in the online
environment (e.g. websites, platforms) or in digital format (e.g. PDF materials, Word),
developing and manifesting critical thinking for the purpose of evaluating information and
arguments, securing the information process for the use of reliable and relevant sources of
information (e.g., resilience to fake news, or trap sites), optimizing working times and using all
the functions made available by technology (for example, creating search filters), developing
the general culture in the sense of identifying and acquiring patterns, knowledge applicable in
the real world, are just some of the e�ects of a high level of digital literacy in the educational
process of each student.

Also, the development of communication and networking skills, to identify and select the right
channels for the exchange of messages and information, the development of skills to build
interpersonal relationships, the development of creativity, originality and competitive spirit,
are part of the set of e�ects that digital literacy can produce.

In order to correctly establish the resources, strategy and actions necessary to maximize the
digital skills of Romanian students, we need a more complete picture of the situation at
national level, in several ways. On the one hand, Eurostat data are estimates based on the
usage behavior of digital resources (e.g. internet and infrastructure) and not data that come
from the actual measurement of these skills. On the other hand, these estimates do not
include the age group between 6-16 years, for which we currently have no estimates, and
which is especially important for education digitalization policies. Society's hope for the
contribution of this age group to the development of Romania's economy is significant in the

5 Description taken from Iliescu & Airinei, (2022). Report on the level of digital literacy of students in Romania.
Bucharest: BRIO.

Copyright BRIO®, all rights reserved State of the Nation 2 - Digital Literacy in Romania



sense that the students of this generation are part of an active educational system that can
directly train a behavior of using and developing digital skills, to build the basis of Romania's
future digital talents.

What is the situation of students in Romania?

So far, there is little information about the level of digital literacy of students in Romania. We
have on the one hand, statistics made at European level, and on the other hand, the study
conducted by Brio in 2022.

The latest Eurostat data6 on digital skills ranks Romania on the last place in the ranking of the
32 countries analyzed, as can be seen in the following figure. However, the statistics
presented refer to the age group 16-74 years, which only slightly reaches the age category for
which this research was carried out, namely, 6-19 years.

Figure 1. Digital Skills Ranking in 2021

Other information about the level of digital literacy of students in Romania was obtained
following the research conducted by Brio in 20227. This research focused on measuring

7 Iliescu & Airinei, (2022). Report on the level of digital literacy of students in Romania. Bucharest: BRIO.

6 Eurostat, 2022, How many citizens had basic digital skills in 2021? 
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students' digital skills and presenting an overview of the level of digital literacy by age, gender,
and geographical regions. The data underlying that study were collected from 3,000 students
in grades I – XII, from all over Romania. The scores obtained by the students were classified in
3 performance categories, as follows: scores between 1-50 – non-functional level; scores
between 51 and 75 – functional minimum level; and scores between 76 and 100 – functional
level.

The main results of the mentioned research show us the following:

1. The average score obtained for the entire sample is 65.93 points (out of 100) - an
average that reflects an average minimum functional level of digital skills for the
assessed school population.

2. The percentage of students in the 6-18 age range enrolled in a functional level of
digital lettering is only 25%.

3. Digital skills increase significantly with age, with significant di�erences between the
scores of primary, secondary and high school education. The increase is remarkable:
from a total score of 49.97 for 6 years to a total score of 73.69 for 18 years. The
percentage of children in the non-functional category decreases from 41% of the
school population at 6 years old to only 4% of the school population at 18 years old. The
percentage of children in the functional category increases from 20% of the school
population at 6 years old to 51% of the school population at 18 years old.

4. The average score has a relatively uniform distribution for the 8 development regions,
with no significant geographical di�erentiation.

5. Boys have an average lead of about 5% over girls in digital skills.

6. The most well-developed skills are:
- those in the area of Information and Data Literacy (in particular the ability to

browse, search and filter data, information and digital content and to evaluate
data, information and digital content);

- those in the Safety area (especially in terms of Health and Wellbeing Protection
where very high scores have been achieved, especially at higher ages).

7. The least developed skills are:

- those in the area of Digital Content Creation (with problems in the development of
skills related to Programming, Copyright and Licenses and Developing Digital
Content);

- those in the problem solving area (with problems in developing skills related to
creative use of digital technology and identifying gaps in one's own digital
competence);

- those in the area of Communication and Collaboration (with problems in
developing competences related to Managing Digital Identity and those related to
Engaging in Citizenship through digital technologies).
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The importance of studying digital literacy (in Romania)

Digital literacy can and should be observed, measured, and developed through pedagogical
interventions, as the ability to use technology is increasingly important for students. In order
to better understand which are the optimal conditions for the development of digital literacy,
it is important, in addition to testing and measuring it, to measure other sociological and
psychological aspects related to that.

Measuring aspects such as the living background, socio-economic status, access to
technology, motivation for using technology and media, or even the actual use of
technology, can facilitate a better understanding of how digital competence occurs and
develops among students. Once this mechanism is better understood, pedagogical
interventions/ training programs and educational policies, that take into account the aspects
identified as important in explaining the variation in the digital literacy level, can be carried
out.

The development of the educational system and the maximization of school performance
suppose the existence of digital competences of the actors in the educational system
(students, but also teachers and parents). The existence of these skills makes it possible to
use investments in technology more e�ciently (e.g., computer labs) and provides resilience to
the challenges or vulnerabilities brought about by a crisis context (e.g., the impact of the
COVID-19 pandemic on the education system).
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Methodology

PROCEDURE AND VARIABLES

For the beginning, it is important to note that the research carried out was not an
experimental one, but a correlational one, the data collection taking place only once from each
participant. Thus, this correlational research can help identify factors that are closely related
to students' level of digital literacy, without the claiming to demonstrate causal relationships
between variables. Some of the connections highlighted certainly have a more complicated
relationship, with influences in both directions, often in positive or negative spirals. However,
it is very likely that the factors under consideration have the main relationship towards and
not from digital literacy, that is, they have a decisive role in digital literacy, in the sense that
these relationships are presented by us. For this reason, we will use, in some places (especially
in the results of the prediction analysis) causal language, to convey more coherently the main
idea of the study.

For the study presented in this report, data on the following variables were collected:

1. Students’ digital literacy – this being the main criterion in this study;

2. Motivation and use of technology (Social networks addiction, Digital self-e�cacy,
Media and technology usage);

3. Attitudes towards technology (Positive attitude, Anxiety and dependace, Negative
attitude, Multitasking preference);

4. Access to technology (Own device, Number of devices in household, Time spent on
device, Preferred device);

5. Family context (Socio-economic status, Parents’ digital literacy);

6. Demographic variables (Age of child, Age of parent at child birth, Sex of child,
Background of origin).

The data was collected online, with the help of a research and survey company, between
November 16, 2022, and January 12, 2023. The company approached adults from a larger
panel online, based on a 5-quota sampling procedure (geographical area, rural/urban origin,
income, age/class of the child, sex of the child); the intermediate classes of each school cycle
(primary, secondary, high school) were specifically targeted.

The adults received in the invitation 3 separate links: one to their own digital literacy test
accompanied by demographic details, and, under the conditions of acceptance that one of
the household children participates in the study, the link to the digital literacy test for the
child and the link to the additional questionnaire for the child. In total, 18000 invitations were
sent. By the end of the study 2312 complete records were received in the database, which
corresponds to a response rate of only 12.84%.
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PARTICIPANTS

This report is based on a sample of 2312 valid applications of the data collection set among
the population of students (age 6-19) in Romania. In addition to the data collected from the
students, data was also collected from one of their parents/tutors.

From the perspective of sex distribution, of the students, 1195 (51.7%) are girls, and of the
parents/ guardians who responded, the number of females is 1456 (63%). Although the
sample is quite disproportionate in terms of parents/tutors, when it comes to students, the
gender distribution is almost perfectly balanced. The same can be said about the distribution
of the number of students according to the background of origin, 1222 (52.9%) of them being
from rural areas.

The age of the students who participated in the research is between 6 and 18 years, and their
distribution by classes (I-XII) can be seen in the following graph.

Chart 1. Distribution of the sample by school year

The distribution of participants by sex and background of origin is also balanced within the
groups of students in the same school year, as can be seen in the following table. The only
exception is found in the case of the distribution of 1st graders, in relation to sex, where we
see that about 2/3 of the sample are girls.

Table 1. Distribution of students by sex and background of origin, by school year

Clas
s

No. of
student

s

Sex Medium of origin
Female Male Rural Urban

N % N % N % N %
1 146 94 64.4% 52 35.6% 76 52.1% 70 47.9%

2 217 114 52.5% 103 47.5% 107 49.3% 110
50.7

%
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Clas
s

No. of
student

s

Sex Medium of origin
3 224 124 55.4% 100 44.6% 118 52.7% 106 47.3%

4 182 98 53.8% 84 46.2% 98 53.8% 84
46.2

%

5 149 72 48.3% 77 51.7% 84 56.4% 65
43.6

%
6 212 104 49.1% 108 50.9% 108 50.9% 104 49.1%

7 226 121 53.5% 105 46.5% 122 54.0% 104
46.0

%

8 185 89 48.1% 96 51.9% 95 51.4% 90
48.6

%
9 148 76 51.4% 72 48.6% 78 52.7% 70 47.3%

10 216 105 48.6% 111 51.4% 116 53.7% 100
46.3

%

11 224 118 52.7% 106 47.3% 125 55.8% 99
44.2

%
12 183 80 43.7% 103 56.3% 95 51.9% 88 48.1%

DATA COLLECTION MEASURES

The following are the measures through which data were collected for each considered
variable.

Students' level of digital literacy

For measuring the level of students’ digital literacy, the BRIO test of Digital Literacy was used.
The test was developed in partnership with the UiPath Foundation and measures the ability of
students (age 6-19) to interact with the digital world, on the 5 categories of competence
found in the DigComp 2.1 (The Digital Competence Framework), developed by the European
Commission in 2017. The categories mentioned are as follows: 1) Information and data literacy;
2) Communication and collaboration; 3) Digital content creation; 4) Safety; and 5) Problem
solving.8

Brio digital literacy tests are standardized, digital and are based on a modern statistical
approach (Item Response Theory). The items were developed by experts, refined in several
steps, and subjected to critical analysis by other experts.

There are three di�erent types of items:
a) items of self-assessment of competence: the students estimate the degree to which

they consider that they can carry out a certain task or that they have certain
knowledge about;

b) items of knowledge: the student answers questions that have correct and wrong
answers;

8 Carretero Gomez, S., Vuorikari, R. and Punie, Y. (2017). DigComp 2.1: The Digital Competence Framework for
Citizens with eight proficiency levels and examples of use. EUR 28558 EN, Publications O�ce of the European
Union, Luxembourg.
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c) items related to the frequency of manifestation of a behavior: the student must
respond and specify whether he has ever carried out certain behaviors specific to
digital skills and also the frequency of manifesting that behavior.

The Brio digital literacy test used is based on a bank of 6500 items, grouped according to their
type (self-assessment, knowledge, behavior), school levels (age 6-10, age 11-14, and age 15-19
respectively) and measured competence (according to DigComp 2.1). Items in a test session
are randomly selected so that two students who test themselves at the same time do not
receive identical tests. It is important to note that although the content of the tests is
di�erent, the level of di�culty is the same.

Parents’ level of digital literacy

To measure the level of digital literacy of the parents/tutors of the students who participated
in the research, the former had to complete the BRIO test of Digital Literacy, the version
related to the high school cycle. Both an overall digital literacy score and a score for each of
the 5 proficiency dimensions found in DigComp 2.1 were calculated.

Socio-economic status

Socio-economic status (SES) was calculated as a composite variable that considered the
following variables: household income per household members, parents’ education, parents’
occupation. The value of this level can be between 1 (the lowest) and 30 (the highest).

Access to technology

To measure to what extent students have access to technology, responses have been
collected regarding: 1) The student owns their own device – yes/no; 2) The number of devices
in household – between none and over five; 3) The time spent on the device by the student –
between less than one hour per week and more than 20 hours per week; and 4) The device
preferred by the student – phone, tablet or computer. To the first 3 questions, answers were
collected from the parents, while to the last question from the students.

Social network addiction

The level of addiction to social networks was measured through the Social Network Addiction
Scale questionnaire9, translated and adapted into the Romanian language by the team in
charge of conducting the study. This questionnaire contained 21 statements about behaviors
and attitudes aimed at interacting with social networks, with variants of response ranging
from 1 (total disagreement) to 5 (total agreement). The social media dependency score was
calculated as the average of the responses for each statement in the questionnaire. It can
have values between 1 (lowest) and 5 (highest)

9 Shahnawaz, M. G., & Rehman, U. (2020). Social networking addiction scale. Cogent Psychology, 7(1), 1832032.
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Digital self-e�cacy

The level of digital self-e�cacy was measured by the Digital Self-E�cacy Scale
questionnaire10, translated and adapted into the Romanian language by the study team. The
original version of the questionnaire was developed starting from the DigComp 2.1
competency framework and thus contains 27 items related to the following dimensions of
digital competence: 1) Information and data literacy – 3 items; 2) Communication and
collaboration – 10 items; 3) Digital content creation – 4 items; 4) Safety – 5 items; and 5)
Problem solving – all 5 items. The variants of response were between 1 (total disagreement)
and 5 (total agreement), the digital self-e�cacy score being calculated both on each
dimension and as an overall score. This score is represented by the average of the answers
given by the students to all the questions that are included in a dimension, respectively in the
entire questionnaire, and can take values between 1 (the lowest) and 5 (the highest).

Use of media and technology

The level of media and technology usage was measured through the first 44 items in the
Media and Technology Usage and Attitudes Scale questionnaire11, translated and adapted into
Romanian language by the team that conducted the study. This scale contains 44 items and
11 dimensions: 1) Smartphone usage – 9 items, 2) General social media usage – 9 items; 3)
Internet searching – 4 items; 4) E-mailing – 4 items; 5) Media sharing – 4 items; 6) Text
messaging – 4 items; 7) Video gaming – 3 items; 8) Phone calling – 2 items; 9) Television
viewing – 2 items; 10) Online friendships – 2 items; and 11) Social media friendships – 2 items.
For the first 9 dimensions, the items measure the frequency of performing behaviors that
involve interaction with technology or media, on a response scale from 1 (never or almost
never) to 5 (once an hour or more often). For the last two dimensions, the items measure the
number of friends with whom the student interacts online or on social networks, on a scale
from 1 (between 1 and 100) to 5 (over 1000). The score of technology and media usage was
calculated both on each dimension and as an overall score. This score is represented by the
average of the answers given by the students to all the questions that are included in a
dimension, respectively in the entire questionnaire, and can take values between 1 (the
lowest) and 5 (the highest).

Attitudes towards technology

The attitude towards technology was measured by the last 16 items of the Media and
Technology Usage and Attitudes Scale10 questionnaire, translated and adapted into the
Romanian language. These 16 items are divided into 4 dimensions, as follows: 1) Positive
attitude – 6 items; 2) Anxiety and dependence – 3 items; 3) Negative attitude – 3 items; and 4)
Multitasking preference – 4 items. The answer options range from 1 (total disagreement) to 5
(total agreement). The score of attitudes towards technology has been calculated on each
dimension and is represented by the average of the answers given by the students to all the

11 Rosen, L. D., Whaling, K., Carrier, L. M., Cheever, N. A., & Rokkum, J. (2013). The media and technology usage and
attitudes scale: An empirical investigation. Computers in human behavior, 29(6), 2501-2511.

10 Ulfert-Blank, A. S., & Schmidt, I. (2022). Assessing digital self-e�cacy: Review and scale development.
Computers & Education, 104626.
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questions that are included in a dimension, taking values between 1 (the lowest) and 5 (the
highest).

Demographic variables

Through the set of questionnaires, demographic data were collected about the age, school
year, sex, and background of the students, as well as about the age and sex of the
parents/tutors who responded to the questionnaires. In addition to these, the age of the
parent at the birth of his own child was also calculated, subtracting the age of the latter from
the age of the parent.
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Results
The results presented in this section are structured according to their importance for the
study questions, as follows: 1) Preliminary results – comparisons and correlations of students’
digital literacy level with the variables measured; 2) Main results – analysis of the extent to
which digital literacy is determined by predictor factors; and 3) Additional results –
correlations of digital self-e�cacy with digital literacy and the frequency of media and
technology usage. The descriptive statistics of each measured variable can be found in
Appendix 0.

PRELIMINARY RESULTS

Comparisons by sex and background

Students' sex

To find out if there was a di�erence between the average level of students’ digital literacy
according to their sex, we compared the average of the boys' scores with the average of the
scores obtained by the girls after completing the Brio test of digital literacy. The results show
that within the sample of tested students there is a di�erence in favor of girls, who get an
average score of 51.6 while boys have an average score of 48.8. However, the di�erence is a
very small one and thus insignificant, given that the scores of both groups take values
between 0 and 100. The lack of a relevant di�erence can also be observed visually in the
following graph.12

Chart 2. Digital literacy level, depending on the students’ sex

12 The results of the performed statistical analysis can be consulted in the table and chart from
Appendix 1.1.
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Note: N = number of participants in each group; The values shown above the bars are the average of

the digital literacy scores for each group.

Background of origin

As in the case of sex, among the students participating in the study, it was checked whether
there is a di�erence in the level of digital literacy, but this time depending on the background
of origin. For this, the average of the scores obtained in the Brio test by students of rural
origin and the average of the scores of students with urban origins were compared. The
results obtained show that there is a consistent di�erence, with students from rural areas
obtaining the average score of 38.9, while students from urban areas obtained an average
score of 62.9, as can be seen in the following graph.13

Chart 3. The digital literacy level, depending on the students’ background of origin

Note: N = number of participants in each group; The values shown above the bars are the average of
the digital literacy scores for each group.

13 The results of the performed statistical analysis can be consulted in the table and chart from
Appendix 1.2.
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Comparisons based on the level of access to technology

This sub-section presents the results of the comparisons related to the level of students’
digital literacy, depending on their access to technology.

Owning their own device

The average level of digital literacy has been compared between those who said they owned
their own electronic media device and those who said they did not own such a device. As can
be seen in the following graph, the di�erence is one of high intensity and in favor of those
who have their own device, who get the average score of 53.9, compared to those who do not
have their own device and who have obtained the average score of 27.8. 14

Chart 4. Digital literacy level, depending on owning a device

Note: N = number of participants in each group; The values shown above the bars are the average of
the digital literacy scores for each group.

14 The results of the performed statistical analysis can be consulted in the table and chart from
Appendix 1.3.
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Number of devices in household

To check the di�erence in the level of digital literacy depending on the number of devices in
the household, we divided the sample into 6 groups (according to the answer variants in the
questionnaire) and compared the average of the scores obtained by each group. 15

As can be seen in the following chart, the level of digital literacy is higher the more devices
there are in the household. However, the group of students who said they had no device in at
home did not fit into the pattern, their average digital literacy score being located between the
average score of those who said they had 2 and those who said they had 3 devices.

One possible explanation for the score obtained by students who have stated that they have
no digital device in the household is, on the one hand, that when they have the opportunity to
use one (at school or in other contexts) they are much more involved in interacting with it. On
the other hand, students who only have one or two devices in the household, may have
access to them for a shorter time, since these devices are most likely used mainly by parents.

Chart 5. The digital literacy level, depending on the number of devices in the household

Note: N = number of participants in each group; The values shown above the bars are the average of
the digital literacy scores for each group.

15 The results of the performed statistical analysis can be consulted in the table and chart from
Appendix 1.4.
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Time spent on device

When it comes to time spent connected to technology and media, we divided the sample
according to the answers to the question that concerned this aspect and compared the
average of each group's scores. The results show that the level of students’ digital literacy is
higher in groups of students who spend more time (hours/week) on the device. The higher the
number of hours spent, the higher the average digital literacy score. As can be seen from the
inspection of the following graph, the di�erence is a significant and consistent one. 16

Chart 6. The digital literacy level, depending on the time spent on device

Note: N = number of participants in each group; The values shown above the bars are the average of
the digital literacy scores for each group.

16 The results of the performed statistical analysis can be consulted in the table and chart from
Appendix 1.5.
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Preferred device

To check if there are any di�erences between the level of students’ digital literacy, depending
on the device they preferred, we divided the sample into 3 groups (phone, tablet and
computer) and compared the average of the scores of each group.

The results show us that when the complexity of the device preferred by the child is higher, its
level of digital literacy is higher too. The average score increases from the group of those who
prefer the phone (19.8) to the group of those who prefer the tablet (51.2) and increases even
more in the case of those who prefer the computer (82.1). This consistent increase can also be
observed visually in the following graph. 17

Chart 7. Level of digital literacy, depending on your preferred device

Note: N = number of participants in each group; The values shown above the bars are the average of
the digital literacy scores for each group.

17 The results of the performed statistical analysis can be consulted in the table and chart from
Appendix 1.6.
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Correlations with the variables considered as predictors

In order to see to what extent the level of students’ digital literacy is associated (correlates)
with variables such as access to technology, the use of technology and media, motivation and
attitudes towards technology, but also with demographic and family context variables, a
correlational analysis was carried out.18 The extent to which the level of digital literacy of
students are associated (correlates) with each of the predictor variables can be represented in
percentages, a higher percentage representing a stronger association between the variables
under consideration.

In the last column of the following table, it can be seen to what extent (%) each predictor
variable is associated with the level of digital literacy of the students. The variables that are
most strongly associated with students' digital literacy are: positive attitudes towards
technology (28.1%), the level of parents’ digital literacy (19.4%), the use of technology and
media (16.0%), time spent on devices (16.0%), and digital self-e�cacy (12.3%).

The results of the study also highlight that the level of students’ digital literacy is associated
to a rather small extent with the addiction of technology (4.8%) and social networks (1.2%).
Thus, an individual's digital competence does not increase considerably when they are
addicted to electronic devices or social networks.

Table 2. Correlations of students' digital literacy with each predictor variable

Variables
Students’ digital

literacy

Demographics

Age of child 0.0 %
Age of parent at child birth 2.3 %
Sex of childa 0.2 %
Background of originb 9.6 %

Family context
Socio-economic status 9.6 %
Digital literacy of parent 19.4 %

Access to
technology

Own devicec 5.3 %
Number of devices 5.8 %
Time spent on device 16.0 %
Preferred deviced 10.0 %

Motivation and use
of technology

Social network addiction 1.2 %
Digital self-e�cacy 12.3 %
Media and technology
usage

16.0 %

Attitudes towards
technology

Positive attitude 28.1 %
Anxiety and addiction 4.8 %
Negative attitude 5.8 %

Multitasking preference 0.6 %

Note: a: 1 = female, 2 = male; b: 1 = rural, 2 = urban; c: 0 = no, 1 = yes; d: 1 = telephone; 2 = tablet; 3 = computer.

18 The statistical results of the correlational analysis can be found in the table from Appendix 1.7.
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MAIN RESULTS

Digital Literacy Predictors

To see which of the measured factors contributes most to the level of students’ digital
literacy, we conducted an analysis of the relationships between these factors and literacy
scores, also considering the relationships existing between the factors. In the following graph
it can be seen to what extent (%) the level of students’ digital literacy is predicted by each
considered variable.19

Chart 8. The share of predictors in determining the level of digital literacy

Note: Socio-demographic variables – orange; Family context – dark blue; Access to technology –
green; Motivation and use of media and technology – light blue; Attitude towards technology – purple.

In proportion of 21.4%, the level of students’ digital literacy comes from their positive attitude
towards technology. In other words, the more students perceive technology as important and
useful in their lives, the higher their level of digital skills. For an increase of about 15 points in
the level of digital literacy of students, an increase of 1.2 points in the level of positive attitude
towards technology is required. Thus, the development of digital skills should also be
stimulated by focusing on the attitudinal side in the training of digital skills. That is, putting

19 The results of the regression models and the relative predictor weight analysis can be consulted in
the table from Appendix 2.1.
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the emphasis on how digital can be useful in the lives of students, especially in the context of
new technological and digital developments that profoundly change many aspects of
everyday life (for example, ChatGPT).

The next factor that stands out is the time spent on device, which determines 14.2% of the
students’ digital literacy level. Those who spend more hours a week using a digital device have
higher levels of digital literacy. For each increase in time spent on the device by somewhere
between 5-10 hours/week, students' digital literacy increases by about 10 points. Thus,
encouraging the use of electronic devices for useful and meaningful tasks (not necessarily
spending time on social networks) can help increase students' literacy levels.

When it comes to media and technology usage, 11.7% of the digital literacy level is determined
by this. The more often students use their mobile phone, email or text message
communication, video games, and internet search or socialization, the higher their level of
digital literacy. With each increase of about 1 point in the frequency of use, there will be an
increase of about 10 points in the level of digital literacy of students. From this perspective,
students should be encouraged to use digital technologies as often as possible, especially in
relation to activities carried out at school. For example, communicating with the rest of your
peers in dedicated instant messaging apps (or even an email group of the entire class),
elaborating and sending personal/group projects on digital media, access to materials and
exercises on various learning management systems, such as the already famous Google
Classroom or other similar platforms.

In the light of the last two mentioned results, however, we draw attention to the endemic risks
posed by the excessive use of technology for the health (physical and mental) of children;
prolonged use of technology is therefore a recommendation to be addressed in context:
studies show that its excessive use for productive activity (for example, related to school) has
less severe repercussions (or even has no repercussions) than is the case in use for play and
leisure (for example, videogames and social media).

Another important predictor of students' digital literacy level is the level of their parents’
digital literacy, which determines the level of students in proportion of 10.3%. This means that
if we have parents with low digital skills, the child will most likely also have lower digital skills,
and vice versa. On average, for each increase of about 10 points in the level of parents’ digital
literacy, an increase of 1 point in the level of students’ digital literacy will be observed. Thus, if
we want to have students with a high level of digital skills, it is important that actions are also
carried out to facilitate the development of these skills among parents as well.

The level of complexity of the preferred device (phone, tablet, or computer) determines 8.4%
of the students’ digital literacy level. The more complex the preferred device is, the level of
students’ digital literacy increases in turn by about 10 points. For example, if a student ends
up preferring the computer over the phone, it is very likely that his level of digital literacy will
increase by about 20 points. Thus, from the perspective of stimulating the growth of students'
digital skills, stimulating the purchase of more sophisticated electronic devices is a
desideratum that policymakers should consider when subsidizing the endowment of schools
or families with the necessary materials for the better conduct of education. Moreover,
equipping schools with digital equipment could facilitate students' interaction with these
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devices, which also stimulates the more frequent use of technology in learning activities
carried out in school.

The last relatively important predictor in determining the students’ digital literacy level is their
self-e�cacy towards the use of technology, which determines 7.9% of the variability of the
former. In other words, the more confident students are in their ability to interact with the
digital environment, the better they do. For a 10-point increase in the level of students’ digital
literacy, an increase in the level of digital self-e�cacy by approx. 1.5 points is required. Thus,
stimulating students' self-e�cacy, by helping them to be more confident that they can or will
be able to interact with the digital environment, proves to be a handy way for teachers who
want to develop or improve the digital skills of their own students.

The other variables measured and introduced in the analysis determine each of them at a
maximum of 5% the students’ level of digital literacy. For example, the background of origin
(rural, urban) does not determine the level of digital literacy as far as we expected. This means
that although there are di�erences between the level of digital literacy between rural and
urban students, the influence comes from other characteristics that are more related to
attitudes towards technology, the level of parents’ digital literacy, motivation and the use of
technology. This means that it is not necessarily representative that the student lives in urban
areas if he does not have a positive attitude towards technology, does not use it routinely,
etc., and vice versa.

Contrast analysis of predictor variables

To further highlight the variables that predict the students’ digital literacy level, an analysis
has also been carried out to contrast these variables. Basically, we divided the group into 4
almost equal parts, depending on the score obtained by the students in digital literacy, and we
kept only the first and the last group, that is, the students who obtained the lowest 25% of the
scores and the students who obtained the highest 25% of the scores. Subsequently, we
compared the average scores of the two groups on each predictor variable considered. 20

In the following chart you can see the di�erences in scores on each variable. These scores
were standardized (normed around their own average) and expressed in units in order to be
able to more easily understand the overall picture of the di�erences between the students
belonging to each of the aforementioned groups. The explanatory note below the graph
describes what one unit means for each variable analyzed.

Thus, it can be seen that we have consistent di�erences especially on the variables identified
as important predictors. For example, in the case of the variable positive attitude (revealed by
the previous analysis as the most important predictor), we have a di�erence of 1.37 units,
equivalent to 0.8 points (in the initial value of the scale, which comprises values between 1
and 5).

20 The descriptive statistics of the analyzed variables, for each group, are presented in the table from
Annex 2.2.
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Chart 9. The di�erence between students with the lowest 25% of scores and students with
the highest 25% of scores, regarding the variables analyzed in the study.

Note: Parent age at child birth: 1 unit = 4 years; Socio-economic status: 1 unit = 7 points; Parent digital
literacy: 1 unit = 34 points; Number of devices: 1 unit = 1.3 devices; Time spent on device: 1 unit = 5/10
hours per week; Social network addiction: 1 unit = 0.5 points; Digital self-e�cacy: 1 unit = 0.5 points;
Media and technology usage: 1 unit = 0.5 points; Positive attitude: 1 unit = 0.6 points; Anxiety and
addiction: 1 unit = 0.7 points; Negative attitude: 1 unit = 0.6 points; Multitasking preference: 1 unit = 0.6
points.

Copyright BRIO®, all rights reserved State of the Nation 2 - Digital Literacy in Romania



ADDITIONAL RESULTS

The digital self-e�cacy of students

Following the analysis of predictors, digital self-e�cacy is the 6th most important predictor in
contributing to the variance of the students’ digital literacy level, determining to the extent of
7.91% the level of the latter. To see to what extent these two are associated and at the level of
sub-dimensions, a correlational analysis21 of the scores obtained by the students on each
component of the two variables was carried out. Students' digital literacy and digital
self-e�cacy are made up of the same 5 sub-dimensions/components related to each
category of digital skills in DigComp 2.1.

In the following table it can be seen that, although there are consistent correlations at each
intersection between the dimensions of literacy and self-e�cacy, there are higher
correlations (written in bold in the table) between the dimensions that refer to the same
competence category. For example, the level of digital literacy in digital content creation (the
3rd skill category in DigComp 2.1) is more associated with the level of self-e�cacy related to
digital content creation, than with self-e�cacy related to the other categories of
competences.

Thus, the importance of digital self-e�cacy in determining the level of students’ digital
literacy is confirmed and nuanced, in the sense that the importance of self-e�cacy is even
clearer when we look individually at the components of DigComp 2.1. In education and
training, the self-e�cacy components should be addressed separately, since, even if they are
correlated to a fairly large extent, they are relatively independent constructs. For example,
self-e�cacy for informational and data literacy is di�erent from self-e�cacy for creating
digital content.

Table 3. Correlations between the level of digital literacy and the level of digital self-e�cacy
of students, on the competence dimensions within DigComp 2.1 (N = 2312)

Variables

Digital Literacy
Information

and data
literacy

Communicatio
n and

collaboration

Creating
digital

content
Safety

Problem
solving

Digital
Self-E�

cacy

Information and data literacy 13.7% 9.0% 9.0% 10.2% 9.0%

Communication and
collaboration

13.7% 16.8% 13.0% 14.4% 13.7%

Creating digital content 10.9% 11.6% 15.2% 10.9% 10.9%

Safety 10.9% 10.2% 10.2% 15.2% 11.6%

Problem solving 10.2% 9.0% 9.0% 10.2% 14.4%

21 The statistical results of the correlational analysis can be consulted in the table from Appendix 3.1.
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Note: N = number of participants; The values in bold are those that fall at the intersection of the similar
dimensions of digital literacy and self-e�cacy.
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Media and technology usage

Comparisons by education cycle

During data analysis, it was also investigated whether there are di�erences in the level of
media and technology usage, depending on the school cycle of the students. This variable
was made up of the 11 components shown in the following chart. On each component, a score
that represents the average of the answers given to the items that made up that component
was calculated. In order to investigate whether there is a di�erence in the average level of
students’ digital literacy, the average scores of the 3 groups (primary, secondary-low,
secondary-high) were compared. 22

Chart 10. Di�erences in average scores of media and technology usage, by educational cycles

Note: N = number of participants in each group; The values indicated to the right of the bars represent

the average of the scores of each group. Scores can take values between 1 (lowest) and 5 (highest) .

22 The statistical results of the comparison analysis can be consulted in the table from Appendix 3.2.
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The results presented in the previous graph show us that for all 11 components of the variable
technology and media usage there is a relevant di�erence between primary school students
and students of the other two school cycles. The components that are identified as having the
biggest di�erences are: smartphone usage, internet searching, and general social media
usage.

It is clear to note that once the student has entered the secondary school, the frequency of
using technology and media increases considerably and remains at the same level until the
end of the respective school cycle.

Technology and media usage scale - item level anaysis

Several items related to the actual use of di�erent media technologies or applications have
been extracted and analyzed separately in order to identify the frequency with which
students engage in such behaviors.

As can be seen in the following table, on each behavior analyzed, most students declare that
they conduct that behavior between once a month and several times a week. In the case of
talking on the phone, using apps on the phone, and checking social media, the frequency of
behaviors is higher, with most responses falling between once a week and several times a day.

Table 4. Frequency of technology and media usage (N = 2312)

Variable

Never or

almost

never

Once or a

few times

a month

Once or

several

times a

week

Once or

several

times a

day

Once an

hour or

more

often

Using email 8.0% 28.1% 33.2% 27.6% 3.1%

Using text messages 6.7% 32.3% 32.0% 27.6% 1.5%

Talk on the phone 4.7% 22.1% 41.3% 29.4% 2.5%

Using mobile apps 7.4% 28.4% 37.5% 24.3% 2.5%

Searching for information on the internet 11.3% 37.6% 33.3% 17.3% 0.4%

Playing alone (video games) 15.1% 38.3% 32.9% 13.5% 0.3%

Playing online multiplayer (video games) 10.3% 37.8% 34.7% 16.1% 1.1%

Checking social media (e.g., facebook) 6.9% 27.2% 39.4% 22.7% 3.8%

Note: The color intensity of each box is determined by the value of the represented percentage.
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An analysis similar to the previous one was made on the 4 items that refer to the interaction
with social networks. It can be noted that students reported a higher frequency of initiating
actions (updating status and posting photos) than of reacting to actions initiated by others,
whether it is comments on others’ status/pictures or reactions themselves, such as the
famous "like".

Table 5. Frequency of use of social networks (N = 2312)

Variable

Never or

almost

never

Once or a

few times

a month

Once or

several

times a

week

Once or

several

times a

day

Once an

hour or

more

often

update status 5.6% 27.0% 36.0% 28.0% 3.4%

post photos 8.3% 32.6% 35.5% 21.1% 2.6%

comment on social media 13.2% 42.7% 29.0% 14.0% 1.1%

gives "like" or other reactions 12.2% 41.6% 29.0% 16.4% 0.9%

Note: The color intensity of each box is determined by the value of the represented percentage.
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General conclusions
The average level of digital literacy does not differ significantly between girls and boys, the difference

being only 2.8 points (out of 100) in favor of girls.

The average digital literacy level of students from urban areas is 24 points (out of 100) higher than the

level of students from rural areas.

The average digital literacy score is 26.1 points higher for students who have stated that they own their

own device.

The level of digital literacy is all the higher the more devices there are in the household, the increase

being between 5 and 10 points for each additional device.

The higher the number of hours spent on electronic devices, the higher the average digital literacy score,

the increase being about 10 hours for every 5-10 hours/week spent extra on the device.

The more complex the device a child prefers, the higher its level of digital literacy, the increase being

equal to about 30 points between the phone and tablet or between the tablet and the computer.

The variables most strongly associated (1 on 1) with students' digital literacy are: positive attitudes

towards technology (28.1%), the level of parent’s digital literacy (19.4%), the use of technology and

media (16%), time spent on device (16%), and digital self-efficacy (12.3%).

The level of students’ digital literacy is associated (1 on 1) to a fairly small extent with technological

dependence (4.8%) and social networks (1.2%).

From the perspective of determining/predicting the level of students’ digital literacy, the most important

variables are the following: Positive attitude towards technology (21.44%), Time spent on device

(14.18%), Use of media and technology (11.69%) and Digital literacy of the parent (10.34%), Preferred

electronic device (8.4%) and Digital self-efficacy of students (7.9%).

There are stronger associations between digital self-efficacy dimensions and similar dimensions (cf.

DigComp 2.1) of digital literacy, compared to any other association between different dimensions of the

same variables.

For all 11 components of the variable Media and technology usage, there is a difference in favor of

secondary and high school students, compared to primary school students.
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Appendices
The results presented in the following tables and graphs are obtained based on statistical
analyses carried out according to the type and structure of the variables included in the
analysis. Moreover, all the continuous variables that were introduced in the analyses, were
converted into Z-scores, for standardization. Thus, the score obtained by students on digital
literacy, for example, takes values between -3.16 and 4.25, having the average equal to 0 and
the standard deviation equal to 1.

APPENDIX 0. DESCRIPTIVE STATISTICS OF THE MEASURED VARIABLES

Table A.0. Mean, standard deviation and range of the variables included in the study

No. Variables M SD Min. .max.

1 Digital literacy of students 0.01 1.00 -3.16 4.25
Demographic

2 Age of child 12.03 3.49 6.00 18.00
3 Age of parent at child birth 25.77 4.06 18.00 41.00
4 Sex of childa 1.48 0.50 1.00 2.00
5 Background of originb 1.47 0.50 1.00 2.00

Family context
6 Socio-economic status 17.22 7.40 1.00 30.00
7 Digital literacy of parents 0.55 0.98 -2.69 4.14

Access to technology
8 Own devicec 0.87 0.34 0.00 1.00
9 Number of devices 3.29 1.32 0.00 6.00
10 Time spent on device 3.28 0.66 1.00 5.00
11 Preferred deviced 1.97 0.37 1.00 3.00

Motivation and use of
technology
12 Social networks addiction 2.85 0.44 1.29 4.14
13 Digital self-e�cacy 3.49 0.44 1.76 4.87
14 Media and technology usage 2.75 0.45 1.14 4.48

Attitudes towards technology
15 Positive attitude 2.90 0.59 1.00 4.67
16 Anxiety and addiction 2.92 0.73 1.00 5.00
17 Negative attitude 3.37 0.60 1.00 5.00
18 Multitasking preference 3.28 0.59 1.25 5.00

Note: M = arithmetic mean; SD = Standard Deviation; min. = the minimum value recorded; max. = the

maximum value recorded; a: 1 = female, 2 = male; b: 1 = rural, 2 = urban; c: 0 = no, 1 = yes; d: 1 =
telephone; 2 = tablet; 3 = computer.
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APPENDIX 1. DIGITAL LITERACY COMPARISONS AND CORRELATIONS

Appendix 1.1. Sex comparisons

Table A.1.1. Comparison of the average level of students’ digital literacy, by sex

Variable

Sex of participants

T p d
Female

(N = 1194)

Male

(N = 1117)

M SD M SD

Digital
literacy

.04 .99 -.03 1.02 1.684 .093 .07

Note: N = number of participants; M = mean; SD = standard deviation; T = the value of the statistical
test carried out; p = statistical significance (<.05 = appropriate); d = e�ect size (.20 or below = low
e�ect, .50 = mean e�ect, .80 or above = strong e�ect).

Graph A.1.1. Students' digital literacy score by sex

Note: On the left side, a cloud of points (score values) can be observed for each group of participants.
In the middle is presented the level of the average scores (the bar in the middle) of each group, and on
the right side you can see the overlap of the distribution of scores obtained by each group.

Copyright BRIO®, all rights reserved State of the Nation 2 - Digital Literacy in Romania



Appendix 1.2. Comparisons by background of origin

Table A.1.2. Comparison between the average level of students’ digital literacy, by background
of origin

Variable

Background of origin

T p d
Rural

(N = 1222)

Urban

(N= 1090)

M SD M SD

Digital Literacy -.28 .97 .33 .94 15.369 < .001 .64

Note: N = number of participants; M = mean; SD = standard deviation; T = the value of the statistical
test carried out; p = statistical significance (<.05 = appropriate); d = e�ect size (.20 or below = low
e�ect, .50 = mean e�ect, .80 or above = strong e�ect).

Chart A.1.2. Students' digital literacy score, by background of origin

Note: On the left side, a cloud of points (score values) can be observed for each group of participants.
In the middle is presented the level of the average scores (the bar in the middle) of each group, and on
the right side you can see the overlap of the distribution of scores obtained by each group.
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Appendix 1.3. Comparison by owning a device

Table A.1.3. Comparison of the average level of students’ digital literacy, depending on
whether they own a device or not

Variable

Own device

T p d
Not

(N= 308)

Yes

(N= 2004)

M SD M SD

Digital Literacy -.59 .97 .10 .99 11.419 < .001 .70

Note: N = number of participants; M = mean; SD = standard deviation; T = the value of the statistical
test carried out; p = statistical significance (<.05 = appropriate); d = e�ect size (.20 or below = low
e�ect, .50 = mean e�ect, .80 or above = strong e�ect).

Graph A.1.3. Students' digital literacy score, by owning a device

Note: On the left side, a cloud of points (score values) can be observed for each group of participants.
In the middle is presented the level of the average scores (the bar in the middle) of each group, and on
the right side you can see the overlap of the distribution of scores obtained by each group.
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Appendix 1.4. Comparisons by number of devices in household

Table A.1.4. Comparison between the average level of students’ digital literacy, by the number
of devices in household

Variable

Number of devices in household

F p η²
None

(N = 32)

1

(N= 152)

2

(N = 529)

3

(N = 538)

4

(N= 574)

5

(N = 430)

Over 5

(N = 57)

M SD M SD M SD M SD M SD M SD M SD

Digital

Literacy
-.14 1.03 -.44 .96 -.21 .99 -.06 .96

.0

5
.94 .39 1.00 .67 .96 25.879 <.001 .06

Note: N = number of participants; M = mean; SD = standard deviation; F = the value of the statistical
test; p = statistical significance (<.05 = appropriate); η² = e�ect size (.01 or below = low e�ect, .06 =
medium e�ect, .14 or above = strong e�ect).

Chart A.1.4. Students' digital literacy score, by the number of devices in household

Note: On the left side, a cloud of points (score values) can be observed for each group of participants.
In the middle is presented the level of the average scores (the bar in the middle) of each group, and on
the right side you can see the overlap of the distribution of scores obtained by each group.
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Appendix 1.5. Comparisons by time spent on device

Table A.1.5. Comparison of the average level of students’ digital literacy, by the time spent on
device

Variable

Time spent on device

F p η²< 1

hour/week.

(N = 4)

1-5

hours/week.

(N = 218)

5-10

hours/week.

(N = 1260)

10-20

hours/week.

(N= 793)

> 20

hours/week.

(N = 37)

M SD M SD M SD M SD M SD

Digital

Literacy
-1.62 .47 -.69 .95 -.18 .91 .44 .93 1.26 1.01 108.521 <,001 .16

Note: N = number of participants; M = mean; SD = standard deviation; F = the value of the statistical
test; p = statistical significance (<.05 = appropriate); η² = e�ect size (.01 or below = low e�ect, .06 =
medium e�ect, .14 or above = strong e�ect).

Graph A.1.5. Students' digital literacy score, by the time spent on device (in hours/week)

Note: On the left side, a cloud of points (score values) can be observed for each group of participants.
In the middle is presented the level of the average scores (the bar in the middle) of each group, and on
the right side you can see the overlap of the distribution of scores obtained by each group.
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Appendix 1.6. Comparisons by preferred device

Table A.1.6. Comparison of the average level of students’ digital literacy, by the preferred
device

Variable

Preffered device

F p η²
Phone

(N = 189)

Tablet

(N= 1996)

Computer

(N = 127)

M SD M SD M SD

Digital Literacy -.85 .94 .03 .95 .92 .98 135.315 < .001 .11

Note: N = number of participants; M = mean; SD = standard deviation; F = the value of the statistical
test; p = statistical significance (<.05 = appropriate); η² = e�ect size (.01 or below = low e�ect, .06 =
medium e�ect, .14 or above = strong e�ect).

Chart A.1.6. Students' digital literacy score based on their preferred device

Note: On the left side, a cloud of points (score values) can be observed for each group of participants.
In the middle is presented the level of the average scores (the bar in the middle) of each group, and on
the right side you can see the overlap of the distribution of scores obtained by each group.
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Appendix 1.7. Digital Literacy Correlations - Predictors

Table A.1.7. Correlations of digital literacy level with predictor variables (N= 2312)

No. Variables M SD Min. Max.
Correlations

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 Digital literacy of students 0.01 1.00 -3.16 4.25 -

Demographics

2 Age of child
12.0

3
3.4
9

6.00
18.0

0
.00 -

3 Age of parent at child birth 25.77
4.0
6

18.0
0

41.0
0

.15** .02 -

4 Sex of childa 1.48
0.5
0

1.00 2.00 -.04 .06** -.02 -

5 Background of originb 1.47
0.5
0

1.00 2.00 .31** -.02 .15** .02 -

Family context

6 Socio-economic status 17.22 7.40 1.00
30.0

0
.31** -.03 .46** .03 .27** -

7 Digital literacy of parents 0.55
0.9
8

-2.69 4.14 .44** -.03 .22** .01 .70** .38** -

Access to technology

8 Own devicec 0.87
0.3
4

0.00 1.00 .23** .34** .03 .00 .06** .08** .10** -

9 Number of devices 3.29 1.32 0.00 6.00 .24** -.06** .13** -.02 .18** .29** .26** .18** -

10 Time spent on device 3.28
0.6
6

1.00 5.00 .40** .23** .10** .06** .09** .12** .18** .25** .07** -

11 Preferred deviced 1.97
0.3
7

1.00 3.00 .32** .20** .03 .17** .08** .12** .12** .15** .08** .18** -
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Motivation and use of
technology

12 Social network addiction 2.85
0.4
4

1.29 4.14 .11** .25** .01 .07** .01 .02 .06** .20** .00 .58** .13** -

13 Digital self-e�cacy 3.49
0.4
4

1.76 4.87 .35** .11** .01 -.01 .12** .11** .17** .21** .07** .14** .16** .22** -

14 Media and technology usage 2.75
0.4
5

1.14 4.48 .40** .34** .05** .02 .12** .11** .17** .30** .08** .26** .21** .33** .37** -

Attitudes towards technology

15 Positive attitude 2.90
0.5
9

1.00 4.67 .53** -.01 .10** -.02 .18** .18** .25** .04 .16** .23** .18** .07** .20** .20** -

16 Anxiety and addiction 2.92
0.7
3

1.00 5.00 .22** .00 .05* .01 .08** .10** .13** -.15** .07** .11** .06** .05* .08** .11** .39** -

17 Negative attitude 3.37
0.6
0

1.00 5.00 -.24** -.01 -.05* .00 -.08** -.06** -.12** .03 -.07** -.12** -.08** -.02 -.08** -.10** -.43** -.43** -

18 Multitasking preference 3.28
0.5
9

1.25 5.00 .08** -.00 .01 .02 .02 .02 .03 -.02 .01 .06** .03 .03 .01 -.01 .13** .06** -.03 -

Note: M = arithmetic mean; SD = Standard Deviation; Min. = the minimum value recorded; Max. = the maximum value recorded; * = p <.05; ** = p <.01; a: 1 =

female, 2 = male; b: 1 = rural, 2 = urban; c: 0 = no, 1 = yes; d: 1 = telephone; 2 = tablet; 3 = computer.
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APPENDIX 2. DIGITAL LITERACY PREDICTORS ANALYSIS

Appendix 2.1. Regression analysis and relative weight of
predictors

Table A.2.1. Multiple regressions (simple and hierarchical) and the relative weight of predictors
on students' digital literacy levels

Variables

Separat
e

models

One
single
model

Hierarchical regression
Relative predictor

weight (%)
Step 1 Step 2 Step 3 Step 4 Step 5

B B B B B B B

Raw
relative
weight

Rescaled
relative
weight

Demographic
Age of child .01 -.16*** .01 .02 -.13*** -.18*** -.16*** .01 1,83

Age of parent at child birth .10*** -.01 .10*** -.02 -.02 -.01 -.01 .00 .76

Sex of child -.04* -.06*** -.04* -.04* -.09*** -.07*** -.06*** .00 .53

Background of origin .29*** .02 .29*** .01 .03 .02 .02 .03 4.47

R2 .10

Family context
Socio-economic status .17*** .09*** .18*** .12*** .10*** .09*** .03 4.97

Parent Digital Literacy .38*** .18*** .37*** .26*** .21*** .18*** .06 10.34

R2 .21

Access to technology
Own device .08*** .09*** .12*** .06*** .09*** .02 3.58

Number of devices in household .18*** .03* .06*** .05** .03* .01 2.49

Time spent on device .32*** .31*** .29*** .38*** .31*** .08 14.18

Preferred device .24*** .16*** .24*** .20*** .16*** .05 8.43

R2 .27

Motivation and use of
technology
Social network addiction -.05* -.19*** -.23*** -.19*** .01 2.04

Digital self-e�cacy .24*** .13*** .17*** .13*** .05 7.91

Media and technology usage .32*** .22*** .26*** .22*** .07 11.69

R2 .20

Attitudes towards technology
Positive attitude .52*** .29*** .29*** .12 21.44

Anxiety and addiction .01 .01 .01 .01 2.24

Negative attitude -.02 -.01 -.01 .02 2.73

Multitasking preference .01 .01 .01 .00 0.37

R2 .28

Total R2 = .57 R2 = .10 R2 = .22 R2 = .39 R2 = .50 R2 = .57 0.57% 100%
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Note: *** = p < .001; ** = p <.01; * = p <.05; B = regression coe�cient (standardized, since the data were
converted to Z-scores before they were introduced into the regression analyses); R2 = determination
coe�cient.
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Appendix 2.2. Contrast analysis of predictor variables

Table A.2.2. Comparisons between the scores of the two groups entered in the analysis.

Variable
Q1 (N= 582) Q4 (N= 586)

M SD Min. Max. M SD Min. Max.

Age of parent at child birth
25.1

8
3.79

18.0
0

40.0
0

26.5
9

4.52
18.0

0
41.0

0
Sex of child a 1.50 0.50 1.00 2.00 1.46 0.50 1.00 2.00

Background of origin b 1.28 0.45 1.00 2.00 1.68 0.47 1.00 2.00

Socio-economic status 14.18 6.83 1.00
30.0

0
19.8

0
7.17 1.00

30.0
0

Parents digital literacy 0.00 0.92
-2.6

9
2.30 1.12 0.93 -1.44 4.14

Own device c 0.76 0.43 0.00 1.00 0.94 0.23 0.00 1.00
Number of devices in
household

2.91 1.26 0.00 6.00 3.65 1.35 0.00 6.00

Time spent on device 2.95 0.61 1.00 5.00 3.61 0.61 2.00 5.00

Preferred device d 1.82 0.39 1.00 3.00 2.11 0.36 1.00 3.00

Social network addiction 2.78 0.47 1.43 4.14 2.90 0.45 1.48 3.86

Digital self-e�cacy 3.29 0.45 1.76 4.87 3.69 0.46 2.08 4.73

Media and technology usage 2.52 0.46 1.14 3.95 2.95 0.46 1.30 4.48

Positive attitude 2.51 0.59 1.00 4.50 3.31 0.55 1.33 4.50

Anxiety and addiction 2.71 0.70 1.00 5.00 3.14 0.75 1.00 5.00

Negative attitude 3.57 0.59 1.33 5.00 3.18 0.61 1.00 5.00

Multitasking preference 3.23 0.61 1.25 5.00 3.34 0.59 1.50 5.00

Note: Q1 = students with the lowest 25% of the digital literacy scores; Q4 = students with the highest
25% of the digital literacy scores; N = number of participants; M = arithmetic mean; SD = Standard
Deviation; Min. = the minimum value recorded; Max. = the maximum value recorded; a: 1 = female, 2 =
male; b: 1 = rural, 2 = urban; c: 0 = no, 1 = yes; d: 1 = phone; 2 = tablet; 3 = computer.
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APPENDIX 3. ADDITIONAL ANALYSIS

Appendix 3.1. Digital literacy and digital self-e�cacy
correlations

Table A.3.1. Descriptive statistics and correlations between the level of students’ digital
literacy (DL) and the level of students’ digital self-e�cacy (DSE), by competence dimensions
within DigComp 2.1 (N = 2312)

No. Variables M SD Min. Max.
Correlations

1 2 3 4 5 6 7 8 9 10

1 DL - Information and data literacy .18 1.16 -3.69 5.20 -

2
DL - Communication and
collaboration

.19 1.15 -3.61 4.58
.87*

*
-

3 DL - Digital content creation .19 1.15 -3.54 4.57
.86*

*
.87*

*
-

4 DL - Safety .18 1.17 -3.23 5.34
.87*

*
.87*

*
.87*

*
-

5 DL - Problem solving .17 1.15 -4.10 4.97
.86*

*
.87*

*
.86*

*
.87*

*
-

6 DSE - Information and data literacy 3.52 .61 1.00 5.00
.37*

*
.30*

*
.30*

*
.32*

*
.30*

*
-

7
DSE - Communication and
collaboration

3.51 .45 2.00 5.00
.37*

*
.41*

*
.36*

*
.38*

*
.37*

*
.66*

*
-

8 DSE - Digital content creation 3.52 .51 2.00 4.75
.33*

*
.34*

*
.39*

*
.33*

*
.33*

*
.53*

*
.65*

*
-

9 DSE - Safety 3.47 .59 1.60 5.00
.33*

*
.32*

*
.32*

*
.39*

*
.34*

*
.60*

*
.67*

*
.58*

*
-

10 DSE - Problem solving 3.45 .58 1.20 5.00
.32*

*
.30*

*
.30*

*
.32*

*
.38*

*
.57*

*
.63*

*
.54*

*
.61** -

Note: N = number of participants; M = arithmetic mean; SD = Standard Deviation; Min. = the minimum value
recorded; Max. = the maximum value recorded; * = p <.05; ** = p <.01; The values written in bold are those
that are at the intersection of the similar dimensions of DL and DSE.
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Appendix 3.2. Media and technology usage comparisons

Table A.3.2. Comparison of the level of media and technology usage, by education cycles

Variable

Education cycle

F p η²
Primary

(N = 769)

Secondary low

(N = 772)

Secondary high

(N = 771)

M SD M SD M SD

E-mailing 2.61 0.69 2.92 0.68 2.98 0.66 66.343 < .001 .05

Text messaging 2.69 0.75 3.05 0.68 3.09 0.66 76.432 < .001 .06

Phone calling 2.84 0.72 3.15 0.63 3.20 0.63 67.386 < .001 .06

Smartphone usage 2.57 0.46 2.90 0.45 2.92 0.44 148.904 < .001 .11

Television viewing 2.43 0.82 2.75 0.79 2.79 0.80 47.950 < .001 .04

Media sharing 2.56 0.64 2.85 0.62 2.87 0.61 58.647 < .001 .05

Internet searching 2.46 0.52 2.80 0.46 2.82 0.44 135.320 < .001 .11

Video gaming 2.33 0.65 2.65 0.62 2.67 0.62 68.628 < .001 .06

General social media usage 2.48 0.50 2.80 0.47 2.83 0.47 128.384 < .001 .10

Social media friendships 2.35 0.81 2.70 0.77 2.70 0.76 53.770 < .001 .05

Online friendships 2.39 0.74 2.68 0.72 2.73 0.71 48.277 < .001 .04

Note: N = number of participants; M = average; SD = standard deviation; F = the value of the statistical
test; p = statistical significance (<.05 = appropriate); η² = e�ect size (.01 or below = low e�ect, .06 =
medium e�ect, .14 or above = strong e�ect).
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