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Abstract 
Digital competence belongs to a group of eight key competencies that modern educated person 
should possess. The presence of digital competence is evident in the private and business 
environment of human life. Today's students belong to the generation of digital students that devote 
private time to use different software applications which indicates that among today's digital students 
there is great interest in digital technology. Although modern students are intrinsically motivated to 
acquire knowledge and skills in the digital sphere, digital competence cannot be developed only 
through informal learning. Its importance was recognized by employers who feel that employees 
should be formally trained for digital competence needed in their future work. Permeation of the 
private student's interests with the requirements of the modern labor market, created an adequate 
basis for the formalization of the subject that train contemporary students for successful mastering of 
digital knowledge and skills. Digital competence is primarily acquired through the school subject 
computer science. However, despite the requirements arising under the student's personal interests 
and the interests of contemporary employers, school subject computer science in Croatian elementary 
school still does not have the status of compulsory school subject. In the lower grades of elementary 
school (1st to 4th grade) school subject computer science belongs to extracurricular activities which 
student can enroll if he/she has interest in this topic. Curriculum is developed through 35 school 
lessons on an annual basis, which means that a student in elementary school enrolled in school 
subject computer science listens to one lesson per week. In the higher grades of elementary school 
(5th to 8th grade) school subject computer science is an elective school subject which means that the 
student chooses from offered various elective school subjects. Curriculum is developed through 70 
school lessons per year, which means that the student in higher grades of elementary school enrolled 
in school subject computer science have two school lessons per week. If the student has no interest in 
this subject he is not obliged to enroll it and during the elementary school student does not have to 
attend any lessons in computer science. This paper presents research about students’ attitudes 
toward school subject computer science. Survey was conducted on 94 students enrolled in various 
studies for future teachers in primary and secondary education on Faculty of Humanities and Social 
Sciences University of Zagreb. Students have declared the importance of this school subject, 
classification of knowledge and skills that students need for future professional work and their opinions 
about appropriate amount of school lessons dedicated for teaching curriculum of school subject 
computer science. 
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1 INTRODUCTION 
Elementary school in the Republic of Croatia is mandatory for all students, meaning that every student 
is attending it for eight years. Children start attending elementary school at earliest at six years of age, 
and elementary school education for students with no difficulty lasts until the age of fifteen. 

During elementary school education, the student acquires basic knowledge and develops basic 
abilities that are sufficient to enter the labor market if the student decides not to continue further 
education within the secondary education [1]. The curriculum prescribes mandatory, elective courses, 
special programs of classical languages and other forms of direct educational work [2] in their annual 
and weekly duration. Elementary school computer science has dual status; In the lower grades of 
elementary school (1st to 4th grade) it is performed as an extracurricular activity belonging to a group 
of other forms of direct educational work, which means that students attend the computer science one 
lesson per week or 35 lessons per year. In higher grades of elementary school (5th to 8th grade), 
computer science is performed as an elective subject, meaning that a student select it from the offered 
group of other elective courses offered by each individual school, on the basis of his own interests, the 
teaching subjects he/she wishes to listen to. Teaching computer science takes 2 lessons per week or 
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70 lessons per year. The basic objective of teaching computer science in elementary school is to 
introduce students to information and communication technology in order to acquire theoretical 
knowledge and develop practical skills in using computers that they will be able to apply in different 
areas of life [1]. With regard to this goal, computer science curricula particularly emphasize digital 
competence, which is one of the eight basic types of competences that a modern educated man 
should possess [3]. The European Parliament and the Council [4] defines digital competence as a 
competence that includes "the confident and critical use of Information Society Technology (IST) for 
work, leisure and communication. It is underpinned by basic skills in ICT: the use of computers to 
retrieve, evaluate, store, produce, present and exchange information, and to communicate and 
participate in collaborative networks via the Internet. "The common definition of digital competence 
derives from the analysis of fifteen different organizations, from which each offered its elaboration of 
digital competence. In this regard, Ferrari [5] defines digital competence as "the set of knowledge, 
skills, attitudes, abilities, strategies and awareness that are required when using ICT and digital media 
to perform tasks, solve problems, communicate, manage information, collaborate, create and share 
content and build knowledge effectively, efficiently, appropriately, critically, creatively, autonomously, 
flexibly, ethically, reflectively for work, leisure, participation, learning, and socializing." Calvani, Cartelli, 
Fini & Ranieri [6] propose a digital competence model for elementary school students (15 and 16 
years of age) based on three dimensions; technological, cognitive and ethical. Based on the 
overwhelming technological dimension, students are able to explore new technologies. When 
exploring new technologies, they use their cognitive dimension based on which they recognize the 
relevant information and the ethical dimension that enables them to collaborate with others. 
Accordingly, the integration of these three dimensions enables individual creation of new knowledge. 
Ala-Mutka [7] created model of digital competence that consists of fundamental (instrumental) skills 
and knowledge, advanced skills and knowledge and attitudes. Basic (instrumental) skills and 
knowledge relate to the use of digital equipment in a manner that the user uses ethically the media in 
various formats and uses various software and sources of information. Fundamental skills and 
knowledge are the basis for creating the advanced skills and knowledge that emerge in the creation of 
digital professional and private environments that are realized on the basis of the exchange of 
organized information that users interact with each other through different media. Attitudes are 
expressed through the behavioral way in the digital environment, and are visible on the basis of 
analytical approaches, critical expression, openness to the new, self-confidence and autonomy when 
using ICT. Ferrari [8] divides digital competence into five core competence areas and each individual 
competence area is described based on the competences acquired by an individual, which are visible 
through the acquisition of knowledge, skills and habits that the user can acquire at level A 
(foundation), B (intermediate) or C (advanced). The basic competence areas of digital competence are 
information, communication, content creation, safety and problem solving [8]. The user who is 
competent in the competence area of information is a user who is able to express his or her 
information needs and develop a strategy of gathering information for the purpose of searching 
relevant information that will be evaluated and stored after the collection. The communication 
competence area refers to communicating and collaborating with others through various digital 
communication formats for the purpose of sharing information, but with respect to the netiquette rules 
of conduct. Creating content covers the competences of developing or editing different content that is 
presented in various digital formats, but with respect for copyrights. Security refers to knowledge of 
possible threats and protection of devices and personal data. Problem solving involves recognizing 
and solving different types of problems. 

From this it is evident that the digital competence is based on the acquisition of certain knowledge, 
skills development and habit forming and accordingly all three elements should be present in the 
teaching process. Consequently, the authors wanted to examine the attitudes of students (which are 
enrolled to become teachers) about importance of certain aspects of computer science curricula for 
future life of their pupils. 

2 METHODOLOGY 
The attitudes of students on computer science in elementary school were examined based on a 
questionnaire survey that was filled out by 94 students which are enrolled in different combinations of 
social-humanistic studies for teachers at the Faculty of Humanities and Social Sciences at University 
of Zagreb. All of these students during their elementary school education were not required to attend 
computer science. However, information and communication technology surrounds them on a daily, 
private and professional level, and the authors have been interested in whether the students have 
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become aware of the importance of the computer science and its curriculum for the future professional 
development of the contemporary generation of students in elementary schools. 

3 RESULTS 

Table 1.  Number (percentage) of students per gender 

Gender Number (percentage) of 
students 

Total number (percentage) 
of students 

Male 24 (25.5%) 
94 (100.0%) 

Female 70 (74.5%) 

Table 1. shows that nearly three-quarters of surveyed students are female, and only a quarter of 
surveyed students are male. These data are backed by the latest report of the Central Bureau of 
Statistics of the Republic of Croatia [9] from the year 2015/2016. according to which at the Faculty of 
Humanities and Social Sciences, a total of 6278 students studied in the first four years of study, out of 
which 4660 (74.22%) were female. 

Table 2.  Number (percentage) of students per year of study 

Year of study Number (percentage) 
of students 

Total number 
(percentage) of students 

3rd year of undergraduate study 26 (27.7%) 

94 (100.0%) 1st year of graduate study 30 (31.9%) 

2nd year of graduate study 38 (40.4%) 

Table 2 shows that the largest number of surveyed students is studying at the 2nd year of graduate 
study, and the smallest number is on the 3rd year of undergraduate study. 

Table 3.  Should computer science be compulsory subject in elementary school? 

Answer Number (percentage) 
of students 

Total number 
(percentage) of students 

Yes 94 (100.0%) 
94 (100.0%) 

No 0 (0.0%) 

Table 3 shows that all surveyed students believe that computer science should be compulsory in 
elementary school education which can be explained by the fact that only elementary education in the 
Republic of Croatia is compulsory and after completing elementary school pupils are not required to 
continue their education in secondary school. Consequently, if there is no obligation to continue the 
education, some students can enter the labor market and should be able to use the knowledge and 
skills they have acquired in computer science. 
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Table 4.  Number (percentage) of students who expressed their opinion on in  
which grade should computer science start in elementary school. 

Answer Number (percentage) 
of students 

Total number 
(percentage) of students 

1st grade 36 (38.3%) 

94 (100.0%) 

2nd grade 10 (10.6%) 

3rd grade 6 (6.4%) 

4th grade 14 (14.9%) 

5th grade 24 (25.6%) 

6th grade 2 (2.1%) 

7th grade 2 (2.1%) 

8th grade 0 (0.0%) 

Computer science should not be 
taught in elementary school 0 (0.0%) 

Table 4 shows that the largest percentage of students (38.3%) believe that computer science should 
be compulsory from the first grade of elementary school, meaning they believe that it should be 
compulsory from the beginning of compulsory education. A large percentage of students (25.6%) 
believe that they should be compulsory from the 5th grade of elementary school (at present the 
subject of computer science is only elective subject from the 5th grade of elementary school). It is 
interesting that none of the students believe that computer science should only begin in the 8th grade 
and that the teaching of computer science should not be conducted in elementary school, which can 
be explained by the fact that the students recognized the importance of introducing compulsory 
computer science as early as elementary school age. 

Table 5.  Total number of school lessons the computer science subject  
should have during elementary school 

Answer 
Number 

(percentage) 
of students 

Total number 
(percentage) 
of students 

0 lessons 0 (0.0%) 

94 (100.0%) 

70 lessons (e.g. during 1 school year 2 lessons per week)  18 (19.1%) 

140 lessons (e.g. during 2 school year 2 lessons per week) 10 (10.6%) 

210 lessons (e.g. during 3 school year 2 lessons per week)  6 (6.4%) 

280 lessons (e.g. during 4 school year 2 lessons per week)  12 (12.8%) 

420 lessons (e.g. during 6 school year 2 lessons per week)  6 (6.4%) 
560 lessons (e.g. during 8 school year 2 lessons per week)  28 (29.8%) 

700 lessons (e.g. during 4 school year 2 lessons per week + during 4 
school year 3 lessons per week)  8 (8.5%) 

840 lessons (e.g. during 8 school year 3 lessons per week)   4 (4.3%) 

980 lessons (e.g. during 4 school year 3 lessons per week + during 4 
school year 4 lessons per week)  0 (0.0%) 

more than 980 lessons  2 (2.1%) 

Table 5 shows that the highest percentage of students (29.8%) believe that in elementary school 
lessons, the computer science should consist of 560 school lessons, which would mean that each 
student should listened to 2 lessons per week in computer science during all eight years of elementary 
school. Such an attitude can be explained by the fact that the students recognize the importance of 
the computer science for a modern educated individual, and that it should therefore be a compulsory 
subject in all grades of elementary school.  

0744



Table 6.  Number (percentage) of students who expressed their opinion on how certain computer science 
knowledge and skills are important for students for their future professional work 

Computer science 
knowledge and skills Answer 

Total number 
(percentage) 
of students 

Average 
rating 

 
Not 

important 
(1) 

Minimum 
importance 

(2) 

Important 
(3) 

Very 
important 

(4) 

Extremely 
important 

(5) 
  

Computer basics 
(computer 
hardware, Windows) 

0 
(0.0%) 

8 
(8.51%) 

14 
(14.89%) 

24 
(25.53%) 

48 
(51.06%) 

94 
(100.0%) 

4.19 

Text processing 
(e.g. MS Word) 

0 
(0.0%) 

0 
(0.0%) 

4 
(4.26%) 

12 
(12.77%) 

78 
(82.98%) 

94 
(100.0%) 

4.78 

Spreadsheets (e.g. 
MS Excel) 

0 
(0.0%) 

4 
(4.26%) 

24 
(25.53%) 

44 
(46.81%) 

22 
(23.40%) 

94 
(100.0%) 

3.89 

Presentations (e.g. 
MS PowerPoint) 

2 
(2.13%) 

4 
(4.26%) 

8 
(8,51%) 

16 
(17.02%) 

64 
(68.09%) 

94 
(100.0%) 

4.44 

Internet (web 
browsers, social 
networks, internet 
security, email, 
computer networks) 

2 
(2.13%) 

4 
(4.26%) 

4 
(4.26%) 

12 
(12.77%) 

72 
(76.60%) 

94 
(100.0%) 

4.57 

Multimedia 
(drawing, video 
production, sound 
processing) 

0 
(0.0%) 

2 
(2.13%) 

34 
(36.17%) 

36 
(38.30%) 

22 
(23.40%) 

94 
(100.0%) 

3.82 

Programming (basic 
concepts, 
programming 
languages) 

4 
(4.26%) 

16 
(17.02%) 

44 
(46.81%) 

18 
(19.15%) 

12 
(12.77%) 

94 
(100.0%) 

3.19 

Website design and 
development 

2 
(2.13%) 

16 
(17.02%) 

40 
(42.55%) 

26 
(27.66%) 

10 
(10.64%) 

94 
(100.0%) 

3.27 

Databases (e.g. MS 
Access) 

8 
(8.51%) 

16 
(17.02%) 

36 
(38.30%) 

16 
(17.02%) 

18 
(19.15%) 

94 
(100.0%) 

3.21 

Table 6 shows that students estimate that the most important computer science knowledge and skills 
that students will use in their professional work are knowledge of word processing (average grade 
4.78), and have assessed programming as the least important computer science knowledge and skills 
(average grade 3.19). Considering the particular categories of computer science knowledge and skills, 
text processing (82.98%), internet (76.60%), presentations (68.09%) and computer basics (51.06%) 
are of outstanding importance. It is apparent from the above that respondents believe that computer 
science knowledge and skills students will use to a great extent in professional and private life and 
that could be the reason why they consider that these skills and knowledge are of key importance for 
the future professional life of today's students. As a very important respondents rated the 
spreadsheets (46.81%) and multimedia (38.30%), and as an important area where computer science 
skills needed to be taught, students rated the highest percentage of programming (46.81%), web 
design and development (42.55%) and databases (38.30%). From the above it is evident that 
respondents do not consider programming, web site design and development and database as 
important as other areas for the student's future professional life. This can be explained by the fact 
that acquiring these computer science knowledge and skills is more complex and that students do not 
use commonly in private life, and accordingly respondents feel that these knowledge and skills will not 
be overemphasized either in the future professional life of today's students. 

4 CONCLUSION 
Computer science is not obligatory course in Croatian elementary schools which means that a student 
can complete compulsory level of education-elementary school- without having attended any IT 
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lessons. Today's students, which were respondents in this research, are still members of the 
generation who were not obliged to attend computer science in elementary school. Still, they are 
surrounded by ICT in everyday life. They are trained for the teaching profession during which they will 
work with students who are members of the digital generation. That is why the authors were motivated 
to research students’ attitudes of the importance of the computer science curriculum and its individual 
areas for the future professional work of contemporary elementary school students. The conducted 
survey showed that all surveyed students (N = 94) believe that computer science should be 
compulsory for all elementary school students, and the largest percentage (36.3%) believe that 
computer science should be compulsory from 1st grade of elementary school with curriculum 
developed in two hours per week during eight years of elementary school. Respondents recognized as 
most important computer science knowledge and skills for future professional work text processing 
(82.98%), internet (76.60%), presentations (68.09%) and computer basics work (51.06%). While, 
contrary to common beliefs, programming was rated with lowest average rating of 3.19. 
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