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Abstract:

The constant development of new technologies and internet services, and
above all their wide availability, have contributed to modernization in all
spheres of life and work. As digital competencies became part of everyday life
and work, their constant development is necessary. Teachers are expected to
know modern concepts, methods and educational tools, and students to be
active participants in the teaching process. Having in mind the advantages that
modern technology brings with it, we cannot ignore the numerous negative
consequences it leaves on all generations. Younger children and children of
school age are especially susceptible to this. With the development of tech-
nology, the ways of teaching and learning are also changing. Therefore, care
should be taken about the measure and manner of using ICT in teaching and.
The results of research conducted on a sample of 359 preadolescent student
shown what impact new technologies have on this population and the extent
to which their work habits have changed..
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1. INTRODUCTION

Technology development has led to significant structural changes in
the life and work of all of us. It has a special impact on children, preado-
lescents and adolescents, who encounter the Internet and various digital
media from early age. This leads to disturbances in the relationship
between adults and children, but also children among each other. Un-
controlled of poorly controlled technology access can lead to various nega-
tive consequences that can be manifested through irritability, anxiety or
attention deficit disorder. This can also lead to conflicts between children
and their parents due to the denial using ICT devices for a longer period
of time. The younger children are, the more control parents have over the
use of digital technologies in order to ensure the safety of children and
to prevent possible negative behavior. The older children get, the more
parents lose control over the digital content that children absorb every
day and activities they undertake.
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Digital technology has already changed our worlds,
the way we think and conclude or find solutions. As
children and young people are the most active users of
digital technologies, the greatest impact on their growth
and development there is. All this leads to changes in
the way of learning, organization and formation of work
habits. It is becoming increasingly difficult for students
to resist the influence of video games and other digital
interactive content provided online. Due to that, but
also a number of other factors, students quickly lose
motivation to learn. There is a growing problem of de-
creased concentration and maintaining continuity in
learning. Most of the children do not develop the habits
of self-controlled learning or engaging in some physical
activity on their own, and it became necessary to initiate
these activities by their parents. With a change in the
way of thinking, there clearly are changes in the way of
behaving.

2. THEORETICAL FRAMEWORK

Digital literacy is one of the eight key competencies
for lifelong learning and a necessary prerequisite for
the personal development of each individual in today's
society [1]. Young people are the backbone of today's
information society due to the fact that over 80% of
population aged between 15 and 24 use the Internet [2].
As digital technologies have become an integral part of
everyday life, today's generations of students spend most
of their free time with computers or smartphones. The
concept of extracurricular teaching in the digital envi-
ronment can be one of the possible solutions to alleviate
this imbalance and often inadequate use of technology
[3]. The concept of this model is to encourage student
creativity, development of critical thinking, better com-
munication, research and problem solving. The use of
modern technologies in the teaching process should
contribute to the support of different learning styles of
students, timely feedback and a safe learning environ-
ment. The introduction of mobile technologies in teach-
ing activities further enables beforementioned model.
Taking into account the fact that about 84% of fourth
grade students and as many as 94% of eighth grade pri-
mary school students in Serbia have a mobile phone [4],
the potential for using mobile applications as modern
teaching aids is becoming more than real. This has proven
to be very useful during the state of emergencies (e.g.
Covid-19 pandemic) as learning facilities are available
to students at any time and in any place.
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This enables alternate means of communication with
teachers and timely feedback. In addition to communi-
cating and sharing content via Viber, Google Classroom,
Microsoft Teams, Zoom, Skype, etc., students can follow
the lessons through TV broadcasts, access the content
online and review it at any time of the day [5]. Never-
theless, parents should monitor and direct activities in
order to maintain learning continuity and in order to
prevent neglect of work obligations.

The importance of using ICT in modern learning is
immeasurable, as it encourages an active approach of
students, arouses interest, develops independence and
cooperation, but also develops skills of using digital re-
sources in the function of learning. According to Blum's
assessment, cognitive characteristics have the largest
share in school achievement (50%), followed by affec-
tive characteristics (25%) and teaching quality (25%) [6].
Operationalized outcomes of the educational process,
and especially teaching, are precondition for improv-
ing the teaching process, directing the teaching activi-
ties and also enabling students to recognize the goals
and purpose of their learning consciously and actively.
This facilitates self-regulated learning and encourages
the development of cognitive strategies that are the basis
of better school achievement [7]. Taking into account
the individual differences of students and their ways of
learning, we can create an environment in which they
have the opportunity to feel important through discus-
sion, searching for answers and solutions and incorpo-
rating their own knowledge and experience. In this way,
students become active participants in teaching, equal to
the teacher, and learning is then perceived as a process
in which information circulates among each other [8]. A
student who has developed work habits and has a high
level of independence can apply various strategies and
skills that enable selection, comparison of information
and their connection with already acquired knowledge.
Students continuously acquire knowledge and develop
their personality through cooperation and the activity
itself becomes an internal motivation and reward. By in-
troducing innovations in teaching methodology, the for-
mation and development of work habits is also changed.

The 2018 PISA assessment report shown that every
third student in Serbia does not reach the basic level of
literacy [9]. In relation to previous assessments, the fact
is that our educational system and applied strategies have
not made significant progress. As learning through expe-
rience is the fastest way to acquire functional knowledge,
the aim should be introducing new teaching methods and
procedures that contribute to this.
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By applying collaboration, project teaching, research
and problem-based learning, students should handle
various procedures to achieve results while strengthen-
ing skills in the field of digital technologies.

The role of teachers in encouraging student activities

The development of student digital competencies de-
pends on the levels of competencies of teachers and their
readiness to innovate. The application of modern digital
tools offers opportunities and potentials for increasing
students' interest. However, excessive use of educational
technology can lead to a counter-effect - lack of interest,
feelings of boredom or inattention. As technology devel-
ops over time, so does the ways in which it can be used
in teaching, with care being taken about the moderate
use and adequate harmonization of learning content
with students age [10]. When we analyzed the educa-
tional systems that achieved the best results in the PISA
assessment, we concluded that these countries are care-
ful with the introduction of technology into the teaching
process. Students who make extensive use of technology
performed worse than those who use technology spar-
ingly [10]. Therefore, large investments of certain coun-
tries in the introduction of technology in education with
the reason that it will contribute to the improvement
of students' knowledge are not justified. It is necessary
to implement existing educational technology better in
order to improve the quality of learning. The teacher
must create classes so that the teaching is dynamic and
innovative, relying on his/her knowledge, abilities and
imagination, and at the same time taking into account
the goals, as well as the characteristics of students and
the conditions in which he/she works [11].

In addition to formal education, students lear in
other places as well in their free time. These activities
are supplemented by multimedia technology, so in that
sense, the school would have to intensify cooperation
with parents and direct students to quality use of free
time [12].

The influence of the family on school success

The family is the most important part of children
lives in which they acquire the first knowledge, skills
and habits. In addition to encouraging emotional and
social development, one of the important goals of family
education is to help and encourage the child in intel-
lectual development and the development of personal
learning potential. Children who are encouraged by
their parents and who are involved in various activi-
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ties and forms of learning, both in and out of school,
show greater achievements. In the phase of developing
creative abilities, parents have a great responsibility to
create a learning environment that will also support mo-
tivation. Therefore, it is necessary for parents to show
self-confidence, positive attitudes towards learning, high
expectations of themselves and their children, as well
as interest in the child's success. The child must have
freedom, but also the rhythm of the day, predictability,
established habits.

If there is a strong affective connection between
the child and the parents, learning is very intense and
spontaneous, takes place through everyday social rela-
tionships, and the child's motivation is very strong [13].
The family must provide the child with the most positive
examples of behavior in life, constructive solving of real
problems, gradually burden it with greater duties and
responsibilities in accordance with the degree of physi-
cal and mental development.

The influence of modern technologies

Exposure to digital content begins very early in age
and reaches its peak in adolescence where it is noted
that students spend an average of about 4 hours a day
consuming digital media [14]. It is noticeable that each
succeeding generation acquires greater digital literacy
than its predecessors, and each succeeding one shows a
greater capacity for digital expression [15]. It cannot be
said that the growing prevalence of the Internet among
the younger population is not worrying. As many as
8.2% of the total population of the Western world has
some form of digital addiction [16]. The application of
multimedia and the Internet in teaching enables indi-
vidualization and progress of students depending on
their prior knowledge and interests, unlimited repetition
of given content, organization of cooperative-interactive
learning, management of the learning process, easier
access to different sources of knowledge, easier insight
into different views of a problem and feedback [17]. Re-
searchers are unique in stance that it is not important
how long young people use the computers and/or the
Internet, but how they use it.

The results of research conducted in Serbia [4] show
that the use of digital devices and the Internet is wide-
spread among students, as well as that the availability
and frequency of use increase with the age of students.
In the same research, almost two thirds of the surveyed
students state that their parents have weaker digital skills
compared to theirs and therefore do not view them as
partners in digital communication.
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Also, research shows that parents are more knowledge-
able and more likely to mediate in the activities of girls
than boys, and that they rarely use technical protection
measures, i.e. “parental control” in order to ensure the
safety of children online, much less often than in other
countries [18]. Experts believe that a total ban is not an
effective method against excessive use of Internet services,
but that more frequent conversations with children,
warning them of the dangers of excessive computer use
and motivating them to engage in physical activity is
[16].

3. RESEARCH METHODOLOGY

The research problem was estimating the work habits
of upper grade primary school students and the impact
of technological changes on their motivation and learn-
ing. The research covered different social, material and
demographic motives that influence the learning and
teaching processes, as well as different preferences of
preadolescent students.

The research was realized by non-experimental
method of surveying students at school. A question-
naire was developed for the purpose of the research.
IBM SPSS Statistics v22 was used for data processing.
The research was conducted in three primary schools in
the area of Ca¢ak and Gornji Milanovac, on a sample of
fifth, sixth and seventh grade students.

Hypotheses

Basic hypothesis was that preadolescent students
have developed online working habits.

Hypothesis H1: Students actively participate in
teaching and are able to connect new material with ma-
terials from other subjects and see the connection be-
tween related subjects.

Hypothesis H2: Students engage in sports activities
in their free time and spend time in nature.

4. RESULTS AND DISCUSSION

A total of N = 359 students participated in the re-
search, of which N =179 (49.9%) boys and N = 180 girls
(50.1%). The structure of the sample according to grades
and sex is shown in Table 1.
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Gender
Grade Total %
Male %  Female %
5t 51 14,2 48 13,4 99 27,6
6" 66 18,4 79 22,0 145 40,4
7t 62 17,3 53 14,7 115 32

Total 179 49,9 180 50,1 359 100

Table 1. Structure of the sample by gender

Based on the processed data, it can be concluded that
the largest number of students live with one sister N =
120 (33.5%) or with one brother N = 97 (27.1%), while
49 students (13.7%) do not even have brother or sister,
and 40 students (11.2%) live in a community with one
brother and one sister, as in Table 2.

No. of sisters
1 % 2 % 3 % Nul % Tot. %

No. of
broth.

1 40 11,2 5 14 3 08 97 27,1 145 40,5
2 6 1,7 1 03 0 0 18 5 25 7
3 3 0,8 0 0 0 0 2 0,6 5 1,4
0
3

Null 120 335 14 39 0 49 13,7 183 51,1
Tot. 169 47,2 20 5,6 0,8 166 46,4 358 100

Table 2. Family structure of the sample

By processing the obtained results, it can be conclud-
ed that the largest number of the surveyed students used
the Internet over two hours per day (34.3%), which is
an extremely high percentage among the younger pop-
ulation, as shown in Table 3. We concluded that both
boys and girls use the Internet equally without major
deviations. Further analysis shown that the frequency of
Internet use increased with age. There were no statisti-
cally significant differences according to the gender of
preadolescents in relation to the average daily internet
use (t (352) = 1.397; p = 0.163).

Time Frequency Percent (%)
30 minutes 35 9,7
1 hour 102 28,4
2 hours 94 26,2
Over 2 hours 123 34,3
Total 354 98,6

Table 2. Time spent on the internet

By analyzing the results of our research, we came to
the conclusion that preadolescents used the Internet mainly
for playing games, entertainment and communication.
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50.7% of students said that they used the Internet as a
source of knowledge. There was a statistically significant
difference in the analysis of Internet use for play among
preadolescent students in relation to male (M = 0.77;
SD = 0.425) and female (M = 0.38; SD = 0.486) gender;
(t (357) = 8,040; p <0.001). Boys used the Internet to a
much greater extent for gaming, while girls used it for
communication. Similar results were obtained in a study
conducted by the Institute of Psychology [4]. Student
activities on the Internet were divided into three groups:
communication, entertainment and finding informa-
tion. According to the obtained data, boys more often
used the Internet as a form of entertainment and were
more skilled in using the Internet.

When asked if they study every day, 58.7% of stu-
dents said they did not have that habit, while 41.3% of
students answered affirmative. An independent sample
t-test was conducted to compare students' daily learn-
ing habits. There was a significant difference in male (M
=1.67; SD = 0.471) and female (M = 1.50; SD = 0.501)
gender; (t (352.1) = 3.248; p = 0.001).

It was concluded that the largest number of students
have developed work habits when solving homework -
68.3% stated that they perform their work tasks in an
organized manner, during the day, 19.3% do tasks im-
mediately after school, 12.4 % at night before bed, and
a small number of students stated that they did not do
their homework, as shown in Table 4.

Gender
Homework... Total %
Male %  Female %
right after
28 8,1 39 11,2 67 19,3
school

in the evening
22 6,3 21 6,1 43 12,4
before sleep

during theday 119 343 118 34 237 68,3

Total 169 48,7 178 51,3 347 100

Table 4. Homework habits by gender

It is interesting that with age, students change their
work habits, so in older grades, the number of students
who finished their obligations at the end of the working
day before going to bed increases, and the number of
those who finished those obligations immediately after
school decreases. The t-test confirmed that there was no
significant difference in analysis for male (M = 2.54; SD
=0.764) and female (M = 2.44; SD = 0.830) sex; (t (345)
=1.104; p = 0.271).
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The largest percentage of the examined sample had a
habit of learning immediately before the exams (43.2%)
and on weekends (40.1%), while learning is practiced
every day by a much smaller number of students (28.7 %),
as shown in Table 5. However, a fairly large number of
students stated that they usually study before the end of
the school year. By reviewing the obtained results, we
can see that girls show a greater interest in acquiring
knowledge regularly every day and on weekends.

Gender
Learning... Total %
Male Female
at the beginning
36 39 75 20,9
of schoolyear
before trimester 19 21 40 11,1
before testing 72 83 155 43,2
at the end of
43 40 83 23,1
schoolyear
weekend 59 85 144 40,1
every day 39 64 103 28,7

Table 5. Learning continuity by gender

The largest number of students (34.8%) stated that
they were most motivated to get a good grade, while
10.9% of students stated that their parents motivate
them the most to learn. A certain number of students
(12.3%) believe that they are best motivated to be edu-
cated and acquire new knowledge. As many as 11.4% of
students stated that they do not know what motivates
them to learn or that there is no motivation.

We asked students how much time they spend learn-
ing, and by analyzing their answers we concluded that
most students need about two hours to master the new
teaching material (40.1%). One hour is enough for
a large number of students (27.4%), and a significant
number of students need three hours or more (20.5%).
There was a statistically significant difference in the
analysis of the time required for learning in relation to
male (M = 2.47; SD = 0.884) and female (M = 2.93; SD
=0.923) gender (t (315) = - 4.557; p <0.001). Boys need
significantly less time to learn, or are still less interested
in learning than girls. A large number of girls stated that
they need two to three hours to acquire knowledge.

The following data proves that concentration has a
great influence on the speed of learning and memory. As
many as 65.8% of the surveyed sample stated that they
cannot fully concentrate on learning when other people
are in the room where they are studying. The presence of
others distracts girls and boys alike, without exception.
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A smaller but not insignificant number of students
(34.2%) confirm that they can learn and that other peo-
ple in the room do not interfere with their learning. Us-
ing the t-test, it was found that there were no statisti-
cally significant differences in the analysis in relation to
male (M = 1.61; SD = 0.490) and female (M = 1.71; SD
= 0.456) gender; (t (352) = - 1.987; p = 0.043).

A little over half of students (55.2%) understand the
material they are learning and occasionally compare it
with similar material from other subjects. Using the t-
test, it was found that there was no significant statistical
difference in relation to male (M = 1.43; SD = 0.496) and
female (M = 1.47; SD = 0.500) gender, (t (355) = -0.802;
p = 0.423). However, there is a large number of those
who do not notice the connection between the subjects
(44.8%) and do not connect the new with the already
learned material from other subjects.

By examining the procedures that students used
when solving homework, it was found that 61.8% of
students used the logic and memory of the material
from the class when solving tasks, and then check the
procedure and solution. A certain number of students
(38.2%) first remember what they did in class, check the
procedure, and then solve the planned tasks. Also, most
students who rely on logic and memory, solve their obli-
gations and homework during the day, while a small num-
ber of students postpone obligations until they go to sleep.
The T-test did not show a statistically significant difference
between male (M = 1.64; SD = 0.482) and female (M = 1.60;
SD =0.492) gender, (t (344) = 0.768; p = 0.443 ).

The analysis of the obtained data showed that the rep-
etition of already learned material is the easiest way for
students to learn as 57.1% of students chose this way of
learning as the most effective method in learning (Table 6).
Practical work, homework and research on the Internet
are equally represented among students from fifth to
seventh grade, with minor deviations. It turned out that
practical work and research on the Internet were more
suitable for boys, while repetition of materials was most
suitable for girls.

Gender
Learning... Total %
Male Female
by practice 49 31 80 223
by doin,
¥ & 43 44 87 24,2

homework

by repetition 80 125 205 57,1
by exploring on

v CXploting 52 41 93 25,9

the Internet

Table 6. Most efficient knowledge acquirement
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When we talked about the teaching aids that students
prefer using while acquiring new knowledge, we conclud-
ed that the largest number of students used a textbook as
the most dominant tool (78%), while 67.7% used a note-
book. Internet content is less present among students -
only 19.5%. Observing the gender characteristics of stu-
dents, it can be concluded that both girls and boys mostly
used textbooks and notebooks, and notebooks were more
important source of knowledge among girls.

According to their statements, the largest number of
students who participated in this research spent their free
time playing outside (32.3%). A significant number of stu-
dents (27.8%) spend their free time with friends, as well
as using the phone, computer and the Internet (22.8%).
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Fig. 1. How students spent their free time.

5. CONCLUSION

The research confirmed the basic hypothesis that
preadolescents developed working habits of learning via
the Internet. Their use of ICT is not primarily focused
on the learning, but often for communication, entertain-
ment and research in order to acquire certain knowledge.
However, the results show that 50.7% of students used the
Internet to learn. It was concluded that as many as 99.7%
of students had access to the Internet, and that only 9.7%
of students used it every day for up to half an hour. How-
ever, the largest number of students who used modern
technologies was over two hours per day (34.3%).

The assumption that students take active part in the
teaching process and are able to connect new material
with materials from other subjects turned out to be cor-
rect, which confirmed hypothesis H1. Students stated
that they actively participated in teaching (77.9%) and
55.2% answered that they understood and connected the
material they were learning.
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The H2 hypotheses that students engaged in sports ac-
tivities in their free time and spent time in nature has been
confirmed. The largest number of students (32.3%) stated
that they spent their free time in nature and 12.5% of the
examined sample were engaged in sports. However, it is
surprising that a large number of students did not engage
in any sports activity (34.5%). Sports activities and recrea-
tion are especially important for the proper growth and
development of students, especially in preadolescent age.

We can conclude that technological progress greatly
changed the roles of both teachers and students. Children
should be provided with the most stimulating learning
environment possible. Parents are expected to encour-
age, or at least not hinder the development of their child's
abilities, interests and creativity. The school must adapt to
changing requirements, and it has a great responsibility
to support the positive attitude of students towards learn-
ing, to help them develop effective learning strategies and
strengthen their interests. Guided by the iceberg meta-
phor, we can conclude that learning that takes place in
schools and other educational institutions makes up 20%
of the visible part above water, while self-organized learn-
ing makes up the remaining 80% below water. Although
working habits and learning strategies are changing, edu-
cational technology can under no circumstances replace
teachers in the learning process. Digital games and other
multimedia content have many advantages as they lead to
acquiring logical skills, develop problem-solving strate-
gies, set and achieve goals.
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