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ABSTRACT

Secondary education in developing countries is largely based on obsolete teaching methods and
technologies. The aim of this paper is to analyze the use and preferences of mobile technologies for
the needs of education among the high school population, with special emphasis on social media. The
paper presents researches conducted in 2016 and 2020 in one high school, based on the analysis of
questionnaires on the practice and preferences of using mobile technologies and social media for
educational purposes. Results obtained show that the advantages of mobile learning in high school
practice are still not sufficiently utilized, since students rarely use the Internet on mobile phones or
tablets to acquire new knowledge or information in the educational process. It is noticeable that the
trends in the use of information technology in domestic high schools are at approximately the same
level as in other countries, as well as that there is room for improving the application of modern
information technology in education process. The results of the research are important for future
studies, since this was conducted on a sample of high school of economic students, and the
possibilities of applying this method of work on different educational profiles arises.
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INTRODUCTION

Mobile technologies and social media have become an integral part of the lives of a large part
of the world's population (Adel, Thomas, & Ludovic, 2011; European Commission, 2014; Tomic,
2015). Historically, mobile technologies and social media were originally used for
entertainment, personal needs and direct communication (Traxler, 2007; Radenkovi,
Despotovi¢-Zraki¢, Labus, & Vuli¢, 2011). Over time, these technologies have gained greater
application in business communication and collaboration (Domazet, Zubovi¢é, & Lazi¢, 2018;
Pavlovi¢, Vukmirovi¢, & Domazet, 2020). Today, the trend of using these tools in teaching is
more and more present, as well as the growing interest of the academic community and the
growth of the number of various researches related to these topics (Al-Bahrani & Patel, 2015;
Petrovi¢, Stojanovi¢, & Labus, 2018; Domazet & Simovi¢, 2020). The basic idea is to reach a level
where mobile devices and applications are not considered a problem in the education process,
but as a tool available to lecturers to improve educational practice (Stojanovié¢, Bogdanovic,
Petrovi¢, Mitrovié¢, & Labus, 2020; Petrovi¢, Jezdovi¢, Stojanovi¢, Bogdanovi¢, & Despotovic-
Zraki¢, 2017).
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The use of mobile technologies and social media allows the combination and integration of
several levels of learning processes that have been observed so far:

e There are changes in the time and place of learning - learning is no longer just a desk or
classroom, learning can be continuous, in any place with the Internet access (Sglvberg &
Rismark, 2012);

e There is a combination of formal and non-formal learning and a combination of
individual and learning with others (Wong & Looi, 2011);

e The combination and perception of knowledge from different teaching areas in practice
is enabled.

Having in mind the specifics of the Serbian educational system, which, above all, must be
harmonized with world trends, the assumption is that there is room for inclusion of
communication and exchange of knowledge through social media in secondary education,
especially in vocational high schools, and within them with scientific areas, which are
characterized by dynamic development.

For the purposes of this paper, two studies on the practice and preferences of the use of
mobile technologies and social media by high school of economics students were conducted,
based on similar researches in other school systems. The idea was to identify similarities and
differences with experiences from other countries based on the obtained results, and to spot the
space for most effective improvement of practice in terms of using these technologies in the
education process.

This is supported by the EU Kids Online report (Smahel et al., 2020), a survey conducted on a
nationally representative sample in 19 European countries (including Serbia). The aim of the
research was to gather information on the use of the Internet and digital technologies by
children and young people. In addition to the results of research in other countries, this report
presents the most important results of research that was conducted in Serbia in the period
autumn 2017 - summer 2019. A random, stratified sample, representative of the school
population of children aged 9-17, was used. The criteria used for the sampling strategy, which
ensured the representativeness of the sample of this research, were: the age of the child, the
gender of the child, region and urban/rural area. The research covered a large number of topics
in the field of digital media use among children and youth. Some of the topics are: access to and
use of the Internet and digital technologies, digital skills and technologies, risks (digital violence,
exposure to harmful content) and opportunities on the Internet, social context (mediation by
adults and peers in the use of digital devices and the Internet).

LITERATURE REVIEW

Academic research on the use of mobile devices and social media in the field of education has
been intensified since 2005, with the student population being analyzed most often, followed by
primary and secondary school students. The most frequently analyzed social media used in the
education process are Facebook, blogs, Twitter and Instagram (Tess, 2013; Czarkowska,
Gumkowska, & Gumkowska, 2017). The first research was conducted on the territory of
developed western EU countries, where mobile technologies first came to life. In comparison to
the survey conducted on the territory of Great Britain (Blair, Millard, & Woollard, 2014),
students in Serbia use Facebook less than their British counterparts, and incomparably more the
Instagram. Recent researches are increasingly covering areas of developing societies, such as
African countries. In addition to the analysis on the practice and efficiency of the implementation
of the education process through mobile technologies and social media, a large number of
researches included the development of special applications for specific educational needs on
the analyzed sample. (Petrovi¢, Stojanovi¢, & Labus, 2018; Bogdanovi¢, Bara¢, Jovanié, Popovic,
& Radenkovié¢, 2014). The ultimate goal of application of individual studies usually identified in
the improvement of the entire state education system, after synchronized education of lecturers,
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improving access to the Internet and mobile technologies and motivating students to use
modern technologies for the purpose of acquiring and exchanging knowledge and learning about
curricula and activities. (Zollo, 2019; Stojanovié¢, Bogdanovi¢, Despotovié-Zraki¢, Naumovi¢, &
Radenkovi¢, 2019; Stojanovi¢ et al.,, 2020).

The largest number of studies on the use of mobile technologies in the field of education,
conducted so far, has shown that these devices have a positive effect on learning efficiency in
high schools and colleges. (Petrovi¢, Stojanovi¢, Labus, Bogdanovié, & Despotovi¢-Zrakié, 2017;
Karabatzaki et al., 2018).

Studies have also shown that pupils and students are using modern technologies in the field of
education and learning the least, although they state that they are very open to the future
application of these technologies in learning. When we talk about the ways in which pupils and
students use mobile technologies in the field of education, previous academic studies have
shown that they exchange, combine and create new Internet content (Halder, Halder, & Guha,
2015). The Internet also enables joint work on solving problems set by lecturers. In addition to
the process of learning and knowledge exchange, mobile technologies can be used for the needs
of easier and more efficient organization of teaching activities and communication between
teachers and students (Stojanovic et al., 2019). The increase in the intensity of the use of modern
technologies in the field of education comes with the greater engagement of lecturers and their
inclusion on social media, which are already used by students (Labus, Despotovi¢-Zrakic,
Radenkovi¢, Bogdanovi¢, & Radenkovi¢, 2015). Social media has proven particularly effective in
specific vocational schools, such as ICT schools, language learning schools or medical schools.
(Hajli, Bugshan, Lin, & Featherman, 2013; Khalitova & Gimaletdinova, 2016).

Although mobile technologies and social media offer great benefits in the field of education,
primarily because it is assumed that students are already familiar with these communication
tools and do not hesitate to accept and use them (Stojanovi¢ et al., 2019; Domazet, Simovi¢ &
Lazi¢ 2014), certain studies have shown that sometimes there is aversion to use these learning
technologies by pupils and students, due to the desire to isolate private and "student" life and
the fear of being overloaded with always available and practically endless contents (Jones,
Blackey, Fitzgibbon, & Chew, 2010; Michailidis, Kapravelos, & Tsiatsos, 2019).

Nevertheless, a large number of lecturers, but also the wider community, are wary of using
modern technologies for educational purposes. They are apprehensive about various types of
abuse, cheating in the learning process and other psychological, pedagogical and social
consequences, which use of these technologies, and connecting teachers and students through
social media, could bring (Ertmer, 2005; Asterhan & Rosenberg, 2015).

An additional precondition for the efficient use of mobile technologies in education is the
adequate supply of secondary schools with modern equipment and technology. In addition,
continuous theoretical and practical education of teachers is necessary, so that they would be
the first to understand and accept the role of mobile devices, the Internet and social media in the
teaching process, and then to convey this to students (Mannila et al, 2018; Ministry of
Education Sciences and Technological Development, 2017).

METHODOLOGY AND RESULTS

In order to analyze the use of mobile technologies, and especially social media among the high
school population in Serbia, two surveys were conducted at the School of Economics in Belgrade.
In the period February-March 2016, the first research on the practice and preferences of using
mobile technologies and social media was conducted among high school students. In order to get
the data up to date and to overcome the time distance of four years, the research with the
students of the same school was repeated in the period February-March 2020. On that occasion,
an identical questionnaire was used as a research instrument as for the survey conducted in
2016. Likewise, the sample was structured in the same way as in 2016 and the survey was
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conducted in the identical period of the year (February-March) to ensure full comparability of
the obtained results.

The aim of the survey was to determine the current state of application of mobile technologies
and social media in education. Students' opinions on the possibilities of improving the teaching
process in secondary vocational education by introducing mobile technologies and social media
that would make the learning process more efficient and attractive were also included in this
survey. The first results of the research were published in 2016 (Stojanovi¢, Bogdanovi¢, &
Nedeljkovi¢, 2016).

Before creating the questionnaire, previously conducted researches on similar topics in other
school systems were analyzed in detail (Bogdanovi¢ et al., 2014; Kuzmanovi¢, Pavlovi¢, Popadic,
& Milosevic, 2019). The questionnaire, which was used in this research, was designed to enable a
comprehensive analysis of the use of mobile technologies among high school students. It
consisted of three parts.

In the first part of the questionnaire, students were offered answers where by circling one or
more offered answers, the student would have the opportunity to express their opinion. In the
second part, the students had the opportunity to express their position on some of the offered
claims. Likert's five-point answer scale was used here, where students could choose one of the
five options offered: 5 - Always, 4 - Often, 3 - Sometimes, 2 - Rarely, 1 -Never. The third part of
the questionnaire contains open-ended questions, where students had the opportunity to give
their opinion, as well as recommendations, suggestions or critics.

A total of thirty questions were asked, grouped as follows:
a) Mobile phones - number of mobile phones, frequency and purpose of use;

b) Internet on a mobile phone - time and place of use, frequency, purpose and manner of
use for acquiring new knowledge, information and educational purposes;

c) Use of social media via mobile phones;
d) Tablet devices - frequency of use;

e) Internet on tablet devices - purpose and manner of use for acquiring new knowledge,
information and educational purposes;

f) The role of professors in encouraging the use of mobile phones for educational
purposes;
g) Student suggestions for greater use of mobile phones for educational purposes.

The research was attended by 170 students with very good or excellent success of the third
and fourth grade of the high school of economics within the section "Economics and
Entrepreneurship”. All respondents were between 17 and 19 years old, of whom 35.1% were
male and 64.9% female students. The students voluntarily agreed to contribute to this research

Based on the obtained results, similarities and differences with experiences from other
countries can be identified and space for future more efficient improvement of the practice of
using these technologies in the educational process can be defined. The research was done on
the basis of a questionnaire on the use of mobile phones and social media for educational
purposes.

Results

The results of a survey conducted in 2016 showed that high school students use mobile
devices intensively, so that out of the total number of respondents, 94.59% of them use a mobile
phone several times during the day, while the remaining 5.41% use this device once a day, which
means the questionnaire contained high-ranking answers. None of the respondents answered
the offered options: sometimes, rarely and never. While the results for answering the same
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question in 2020 showed that almost all students, 97.30% of them use a mobile phone several
times during the day, and only 2.70% use a mobile device once a day.
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Similar to most other countries today, students use mobile devices primarily to access the
Internet, with 75.68% of respondents, while the remaining respondents use mobile devices to
make phone calls, write messages, listen to music, play video games and other purposes. It is
interesting that the results of the research conducted in 2016 and 2020 gave identical results,
expressed in percentages, in terms of using the Internet, playing video games and listening to
music. The difference occurred when using a mobile phone for making phone calls and writing
messages, where the percentage of usage decreased.

When it comes to social media and tools for communication via mobile phones based on the
Internet, a survey conducted in 2016 showed that high school students use Instagram the most
(37.84%), while the use of other tools is uniform, with an obvious lack of Skype communication
service practice. The results of the survey conducted in 2020 showed a slightly different
structure (Figure 1).

In Figure 1, it can be seen that students, in 2020, stated that Facebook and WhatsApp are used
much less, while search, Viber and Skype service are not used by anyone. The frequency of using
the Instagram application increased from 37.84% in 2016 to 72.97% in 2020. The same is the
case with the use of the YouTube service, which students use in a higher percentage in 2020
(21.62%), compared to its use in 2016, when it was 13.51%.
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Figure 1. Frequency of using different applications via mobile phone
Source: Authors’ survey

The results of the conducted researches in 2016 and 2020 showed certain minor differences
in the answer to the question where students use the Internet on their mobile phones the most.
In 2016, 78.38% of respondents said that students most often use mobile phones at home, while
in 2020 that number slightly decreased, so the number of respondents who use the Internet on
mobile phone at home was 72.97%, while some respondents opted for the option "Other"
(16.22%). Respondents also stated that they use them the most in the afternoon and evening.
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While in 2016 the results of the survey showed that 72.97%, of respondents used Internet on
their mobile phones in that time of the day, in 2020, that number increased to 83.78%.

Students who participated in the research in 2016 stated that they rarely use tablet devices,
i.e. 67.57% of respondents said that they never use tablet devices, while 13.51% of them use
tablets once or twice a week. The results of the survey from 2020 showed that the respondents
stated that they never or rarely use tablet devices (91.89%). Answering this question, a large
percentage (40.54%) said that they did not have a tablet device.

In contrast to the observed practice with mobile phones, where Instagram is the most
frequently used application, the answers on use of tablets obtained in 2016 show that students
use these devices for "other" purposes (50%), while the second frequency - 25%, was recorded
in the use of tablets for games and listening to music. The results of the survey conducted in
2020 show a slightly different structure. Out of a total of 220 students who declared that they
have a tablet, 40.91% use these devices for YouTube, which increased compared to 2016, when
it was 15%. What has also changed regarding the answers to this question is the reduction of the
number of answers for "other" purposes to 27.27%.

The conducted research showed that students largely use mobile phones for information
purposes. In 2016, approximately 60% of respondents said that they were informed about
various topics via mobile phone at least once a day, while in 2020 that number decreased to
45%. The number of respondents in 2016 stated that they use a mobile phone for these needs 4-
5 times a week in a percentage of 24.32%, while in 2020 the percentage increased to 32.43%.

When it comes to the areas that students are most interested in via mobile phones, the
structure of the obtained answers is shown in Table 1.

Table 1. Frequency of using mobile devices for information on different topics

Device type Device type
Field Year 2016 Year 2020
Phone Tablet Phone Tablet

Politics 2.70% 5.26% 0.00% 0.00%
Economy 0.00% 0.00% 0.00% 4.55%
Black Chronicle 2.70% 5.26% 0.00% 0.00%
Sports 21.62% 0.00% 18.92% 9.09%
Culture and art 0.00% 0.00% 5.41% 4.55%
General information 27.03% 21.05% 32.43% 18.18%
Fun 45.95% 68.42% 43.24% 63.64%

Source: Authors’ survey

In a survey conducted in 2016, the results showed that respondents, using the Internet on a
mobile phone, acquire new knowledge during learning through professional sites (51.43%),
then through popular sites such as Wikipedia (31.43%) and through social media (17.14%). The
results of the 2020 questionnaire show a different structure. Wikipedia is used in an extremely
high percentage (70.27%), followed by professional sites (21.62%) and finally social media
(8.11%).
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Figure 2. Using the Internet on a mobile phone to acquire new knowledge
Source: Authors’ survey

The results, detailed in Table 2, show that students who participated in the research rarely
use the Internet on mobile phones or tablets to gain new knowledge while learning about the
curriculum and to be informed about school activities. The obtained results also confirm that the
frequency of using social media for these purposes is even rarer. These results are similar to the
results obtained in other surveys on this topic.

Table 2: Frequency of using mobile devices to acquire new knowledge

. . Device type Device type

information about school actvities Year 2016 Year 2020
Phone Tablet Phone Tablet

Little use (once a week) or not at all 59.46% 96.15% 48,65% 86,96%

Using social media to obtain Device type Device type

information related to school activities Phone Tablet Phone Tablet

Constantly (several times a day) 5.41% 4.00% 16.22% 0.00%

Little use (once a week) or not atall 48.65% 92.00% 45.94% 86.96%

Using social media to acquire new Device type

knowledge and information about the

school curriculum Phone

Constantly (several times a day) 8.11% 541%

Little use (once a week) or not atall 67.57% 54.06%

Source: Authors’ survey

When it comes to communication between students and teachers at school, a survey
conducted in 2016 showed that it takes place via e-mail (58.33%), SMS (22.22%) and mobile
phones when making phone calls (5.56%). The analysis of the results of the research conducted
in 2020 showed that students largely use WhatsApp (44.44%) in communication with teachers.
The results additionally show that the participation of the Viber application has increased
compared to 2016, as well as that students continue to use e-mail to a certain extent (22.22%),
although the participation of this service has significantly decreased compared to 2016. Students
use e-mail, to communicate with teachers, when they participate in the development of various
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projects, seminar papers and other forms of work that require the sending of certain materials
of various formats. When it comes to work and communication with teachers and other students
that do not require the use of written materials on a larger scale, students prefer to use
WhatsApp and Viber applications.
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Figure 3. The way of communication with teachers at school
Source: Authors’ survey

Of the 170 students who filled out the questionnaire on the use of mobile phones and social
media for educational purposes, in 2016 and 2020, none stated that they communicate with
school teachers via Skype or Facebook, although these Internet communication channels have
very wide application and possibilities.

Researches have shown that the practice of using mobile technologies and social media among
high school students is at approximately the same level as in other education systems where
similar surveys have been conducted (Kuzmanovi¢ et al., 2019).

CONCLUSION

Teaching activities based on "blackboard and chalk" cannot provide students with enough
new knowledge that they need for further education and professional work. The importance of
the application of mobile technologies in education is great in terms of providing opportunities
for quality education. On the other hand, social media, due to its wide distribution and
comprehensive application, is one of the fastest forms of exchange of information, experiences
and knowledge, which can significantly contribute to the improvement of secondary education.

The obtained results confirm the assumption that there is room for improving the application
of modern information technologies in the domestic educational system. Having in mind the
experiences from other countries, it can be assumed that students would be more interested and
motivated for this type of pedagogical-educational innovation if lecturers would encourage the
use of mobile devices, internet and social media for teaching and learning purposes. It is quite
certain that the educational process in high schools would therefore be significantly improved
and raised to a much higher level, and students would get a up-to-date and more efficient
education system suitable for modern technological development.

New methodological approaches to teaching in secondary schools, based on modern
information technologies, can contribute to better vertical integration of the entire educational
process, which in addition to secondary and higher education, includes the labor market. In
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addition, new technologies and methods of distance learning are an important instrument of
education in conditions of various emergencies and crisis situations when circumstances do not
allow the continuous performance of traditional, face-to-face teaching. The application of
modern technologies in education and distance learning models can provide high quality and
continuity of learning in specific, irregular circumstances and should be developed in such a way
that decision and policy makers accept distance learning models as solutions to ensure
continuity of education.
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