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Abstract 
Informatics is a scientific discipline with its basic knowledge, set of techniques and methods for 
problem - solving with specific way of thinking and functioning. It is divided into sections like 
algorithm and complexity, discrete structures, basics of programming, etc. In the Slovenian 
primary and secondary schools informatics is not included as mandatory for all pupils, while on 
the other hand in the high schools there is a subject called informatics, which is mandatory for 
one year, but within this year mainly digital competencies and the use of digital technology is 
taught. 
 
The use of ICT (Information Communication Technology) is a part of didactic recommendations 
in the curriculum, and ICT means the use of digital technology in learning and teaching process. 
The amount and meaningfulness of ICT usage varies among different subjects. 
 
Mathematics is one of the basic subjects in primary school and it develops mathematical 
competence. By that we mean the ability to use mathematics way of thinking for solving 
mathematical problems and real-life problems. Within mathematical competence also the use of 
ICT is developed.  
 
ICT is used in the process of acquisition of new terms, concepts, procedures and in inquiry 
based learning, problem solving in mathematical and authentic context. We note that 
informatics curriculum is not part of the mathematics curriculum. The same situation is in other 
STEM subjects. 
 
Introduction 
We shall describe more specifically the inclusion of informatics, digital literacy and the use of 
ICT in the Slovenian curriculum. As it is necessary to know the history of the subject´s 
development in order to describe the informatics present status in the Slovenian school system, 
certain details are quoted, which will help us shed more light on the present status.  
In Slovenia, informatics appeared for the first time in a secondary school back in 1971. At that 
time informatics was taught at several secondary schools by the informatics experts, while 
simultaneously the future teachers of informatics were also being trained. In the first year, the 
informatics classes were attended by 200 pupils, while in the following years their number was 
steadily growing. In 1974 the informatics classes were attended by 2500 pupils. The classes 
were taught primarily in a theoretical way, while the emphasis fell on the algorithms and 
programming languages; thus the Fortran language was primarily taught. In 1980 secondary 
schools of informatics and computer programming were founded, The subject called informatics 
started to be introduced in the primary schools in 1985. At that time the teachers, who primarily 
carried out the extra-curricular activities, started to be trained in informatics. In 1988 and 1989 in 
the projects Raček and Petra the schools started to receive the hardware and software, while 
the teachers could take part in the education and training of using the new technology during 
classes. In 1990 the informatics became the mandatory subject at four High schools of 
informatics in the first year. As the subject was not placed among the optional matura/final exam 
subject, the interest for it in senior classes started to wane and consequently, informatics in 
senior classes was taught less and less. In 1991 and 1994 the level of informatisation in 
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Slovenian schools started to systematically increase. In five years more than 31000 teachers 
were included in the informatics training and education. In new projects (1999/2000) the training 
and education in ICT for the use during classes continued, while the schools were being 
equipped with the adequate computer equipment. Unfortunately the term informatics became 
synonymous more and more with the use of ICT, and consequently during the subjects, named 
informatics, the use of tools, as MS Word and Excel, as well as video editors etc. were taught. 
 
Present status of informatics in the primary school 
With the introduction of the nine-year long educational period into the primary school, the pupils 
had a chance to select an optional subject - informatics. The curriculum regarding the 
compulsory optional subject informatics was created in 1998 and has remained unchanged until 
today. The subject can be chosen by the pupils in the last three years of education in the 
primary school (the pupils´ age: 12-15 years) . Beside getting to know the basic terms and laws, 
the pupils also indirectly work with computers, thus getting the useful knowledge regarding the 
use of ICT. The curriculum predicts in the first year the work with the word processors, in the 
second year they get to know the computer networks, in the third year multimedia. The subject 
is practically-oriented, with pupils developing digital literacy. The chapter on programming as 
optional is also included in the curriculum, but it is not compulsory. As the subject itself is 
optional, it is up to the pupils themselves, whether they choose to attend the subject or not. The 
teachers thus report that the number of pupils, who select informatics, is falling. In certain 
schools the subject itself is not carried out any more due to the lack of interest among pupils. 
In 2014 new non-compulsory optional subjects started to be carried out in Slovenian primary 
schools. One of the five optional subjects that can be chosen by the pupils in the 4th,5th and 6th 
class (pupils´ age: 9-11years) is Informatics. The curriculum for this new subject was confirmed 
in 2013. The subject is entirely intended for the creation of the computational thinking, problem-
solving, algorithm familiarisation and programming. The curriculum is made up of five blocks 
(Ministry of Education, Science and Sport,2013,pp 5-7): algorithms, programmes, data, 
problem-solving, and communication and services. Pupils get to know the tools for visual 
programming Scratch (Lifelong Kindergarten Group, MIT Media Lab, 2016), also getting to know 
the sequence of command performance and multi - string sequence, loops, branch 
programming, variables, responding to events, input data reading and similar. 
As the subject is non-compulsory and optional, only 10% of all the pupils of the 4th class in 
Slovenia chose it. The pupils  during the subject lesson usually use the tool Scratch, while those 
pupils, having attended the subject lessons for one or two years, can use in their third year for 
their own projects TouchDevelop. Teachers of this subject are faced with various challenges, as 
they can have in a group mixed pupils from 4th,5th or 6th class, while the same group can also 
unite those pupils, having attended the same subject classes, thus possessing certain 
knowledge, and those without any experiences in this field. Beside a group can have up to 28 
pupils, while the computer classrooms have only 16 PCs. In spite of this the new subject can be 
for at least some pupils an opportunity to get to know the basics of informatics.  
The pupils can also see the computer contents during computer sciences and programming 
extra-curricular activities, as well as other activities. They can also take part in various computer 
sciences and programming competitions. 
To sum up: in the Slovenian primary school within the compulsory curriculum, there are no 
informatics contents. The pupils have an opportunity to get to know the informatics contents 
only in the 4th,5th and 6th class in the extended part of the curriculum (under optional contents), 
meaning that only a small percentage of population meet the informatics in the primary school.   
The use of the information communication equipment is also included in the currently valid 
curriculum of most subjects under the didactic recommendations. These recommendations 
regard the use of certain tools, which belongs to the field of information technology and not 
informatics. In the following text, the current status is presented in regard to the subject of 
mathematics. 
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The curriculums also include development of digital competences. The European commission 
workgroup in 2013 published the DigComp framework, outlining the subjects of focus and digital 
competences. Each one of  21 digital competences is thus described to a greated detail in the 
model, which can be helpful for  teachers when planning the lecture. Digital competences must 
be systematically and specifically developed throughout the entire school years in all subjects. 
The school practise shows that schools meet different challenges and problems when 
developing digital competences. In spite of various projects and a great number of educational 
courses, the teachers do not develop their digital competences systematically and specifically 
by agreement with other colleagues. The reason may lie in the simple fact, namely in the 
overabundance of contents in curriculums and the lack of time for the digital competences 
development.The computer classrooms and other smart mobile devices are not that available, 
reducing the teachers´ interest for the ICT use. All schools also do not have a required 
infrastructure, enabling a rapid, safe and simple use of the networks for the pupils, who might 
bring their own device to the school (BYOD). 
One of  21 digital competences within DigComp is also programming. This is competency 3.4 
regarding the creative contents. It is therefore possible that a teacher of any subject could in 
principle for achieving their goals include programming, but in order to do that, he/she should be 
appropriately trained and qualified, which in reality the teachers of non-informatics subjects are 
in most cases not. In order to make such classes successful, the pupils would also have to have 
certain informatics know-how, but unfortunately the pupils in Slovenia within the compulsory 
syllabus do not acquire it, and consequently programming is usually not included in the classes. 
 
Present status in grammar schools 
In grammar schools (gimnazija) informatics is an obligatory subject only in the first year. The 
students can otherwise also select informatics for the final exam - in this case a student can 
attend informatics classes every year for 2 hours per week. 
 
Regarding the subject, it is intended for the development of digital competences. Regarding a 
more detailed description of goals and contents, the subject scope also encompasses the 
informatics matter (Hardware,Software,Networks, Programming), but due to the curriculum´s 
vagueness, the teacher has the right to choose the informatics contents in the mandatory first 
year. In most cases the first year students meet the basic informatics terms, namely, word 
processing, spreadsheet editing and solving an information problem. The main reason that the 
teachers do not include more informatics contents in the first year is in the fact that students 
come from different primary schools with different knowledge and in most cases with poor digital 
literacy. Due to this most teachers are of the opinion that the students must be first made 
digitally literate, and only after this process they can get to work with the informatics contents. 
The situation in this field is slowly improving, as certain teachers have lately included 
programming into the mandatory first year subject informatics. 
 
Mathematics in the Slovenian school curriculum 
Mathematics is an obligatory general educational subject in the primary school and in all 
programs of the secondary education in Slovenia. The number of mathematics lessons 
regarding individual classes of the primary educational program is shown in the Table 1, while 
the number of lessons in individual secondary school program is shown in the Table 2. 
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Table 1. The number of math lessons in the compulsory primary school 

The compulsory primary 
school program 

Prescribed number of 
math lessons per week 

1. class 4 

2. class 4 

3. class 5 

4. class 5 

5. class 4 

6. class 4 

7. class 4 

8. class 4 

9. class 4 

Total 1318 

 
Table 2. Number of math lessons in different secondary school program 

Secondary school program 
Number of years of the 
program duration 

 Total math lessons for the 
program1duration 

Upper secondary general 
education (gimnazija) 

4 560 

Upper secondary technical 
education 

4 383-408 

Upper secondary vocational 
education 

3 206-242 

Vocational-technical education 2 213 

Short upper vocational 
secondary education 

2 157 

 
The math lessons goals 
The math teaching is in its most general term intended for building the terms and connections 
among themselves, getting to know and learning the procedures, enabling an individual 
inclusion into the system of (mathematical) ideas and consequently inclusion into the culture in 
which we live (Žakelj, 2015). 

                                                           
1 The number of maths lessons in individual year classes is not prescribed with the curriculum on the state 
level, but the decision regarding the distribution of them is solely left to the individual school. 
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In the General plan for the teaching of mathematics for the primary school (UN, 2011) it is 
defined what the general goals of mathematics are: the pupils during the math lessons: 
• develop mathematical thinking: abstract-logical thinking and geometrical concepts; 
• form mathematical terms, structures, skills and processes, connecting their knowledge 

within mathematics and also more generally; 
• develop the use of different mathematical procedures and technologies; 
• get to know the applicability of mathematics in everyday life; 
• get to know mathematics as a process, while also learning creativity and precision; 
• develop trust for their own (mathematical) abilities and positive relationship to work and 

mathematics; 
• get to know the meaning of math as a universal language; 
• accept and experience mathematics as a cultural value. 
 
The goals of the mathematics teaching in the grammar school represent the continuation and 
upgrading of goals from the primary school. The students should learn:  
• develop mathematical thinking: abstract-logical thinking and geometrical concepts; 
• learn about the construction of the mathematical theories and basic standards of 

mathematical conclusion; 
• get to know the questions, on which math can offer answers to ; 
• get to know the meaning of math as a universal language and tool; 
•  express oneself in a mathematical language in an oral, written or other expressive forms; 
• use math in contexts, connecting the knowledge within math and also more generally 

(cross-curricular integration); 
• ask key questions, emanating from the life situations or connected to the research of 

mathematical problems; 
• get to know math as a process, develop creativity and to trust in one´s own mathematical 

abilities; 
• get to know and use different information-communication technologies (ICT) as a 

means of help for a more effective learning and problem-solving; 
• assess when it is meaningful to use a certain information-communication technology 

and develop the critical thinking towards information on the web. 
 
Among many math lessons´ goals in the secondary educational programs the following are 
emphasized: 
• Understanding and ability to use the basic mathematical terms and relations among them, 

as well as the procedure performance 
• Ability to research and solve problems in mathematics  
• Ability for generalisation and abstraction and problem-solving on general or abstract level 
• Ability for interpretation and critical judgment when using mathematics in professional and 

other areas 
• Ability to use the mathematical tools in communication 
• Ability to use the technology in performance of mathematical procedures and in the 

research and solving of the mathematical problems  
• Ability to collect, organise and analyse the data  
• Ability to plan and organise the operation  
• Ability for cooperation and team work 
• Responsibility for the personal knowledge and ability for the independent learning of the 

mathematical knowledge 
• Acceptance and experiencing math as a cultural value 
• Trust in one´s own mathematical abilities in creation of the positive self-worth   
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The role of technology in math lessons 
In achieving the math lessons´ goals, the information-communication technology, which in 
general is increasing its influence more and more in the modern world, has a very important 
role. It can be found in different existing forms in all areas of human activity from economy, 
health, to media, entertainment industry and human personal life.  
In the Catalogue of knowledge for the secondary professional education one can thus read that 
» all the professional fields are getting more and more mathematicised, while math itself is less 
and less visible in them, hidden in technology (computer programs, mathematical models, 
machines and products). In order to perform certain activities, the ability of calculation and 
certain mathematical procedures are less and less important, whereas understanding of 
mathematical terms, the ability to connect the mathematical knowledge with the given situations 
in a certain professional field and ability for solving the professional problems are on the other 
hand more and more important. This is the basis for a competent use of the technological tools 
available today, doing the major part of the basic mathematical procedures. « 
Similar information can also be found in the Curriculum for the primary school and in the 
Curriculum for grammar school, both stating that  »with the development of the information-
communication society the presence of math in other subject fields is less and less visible, as it 
is hidden in technology. In order to run certain activities, the routine mastery of calculation 
procedures is therefore less important, while more important being understanding, cross-
curricular integration and the use of mathematical knowledge and the ability to solve problems 
«. 
Didactic recommendations for teachers on which technology they have at their disposal, in what 
way to use it during math lessons and what its role should be follow the records in curriculum 
plans. 
There are various types of technology available: 
• numerical and graphing calculators, 
• symbolic calculators, 
• personal or portable computer with computer programs (dynamic geometry, function 

programs, computer spread sheets, statistics programs, programs for learning or revising 
certain mathematical contents, programs intended for the development of mathematical 
terms, programs intended for the automatization of knowledge and its examination…) 

• internet (information, electronic learning material, e-mail, internet classrooms, video 
conferences …), 

• tools and programs for data or operation results recording and presentation (interactive 
board, presentation programs…). 

 
The teacher selects the most suitable tool regarding the goals and standards (or expected 
achievements), the method of work, the approach to the subject treatment, population´s 
characteristics and personal affinity. The sensible and critical use of ICT in schools, based on 
the realization that the math lesson has a higher added value than the math lesson without the 
use of ICT, is encouraged. At the very same time, the active use of ICT, where the central role 
is on the pupil him/herself, who with his/her mental activity with the support of ICT builds up 
his/her math knowledge, is also encouraged. 
The role of ICT regarding the math lessons encompasses: 
• development of mathematical terms, 
• means for creating, research, simulation and modelling of the real and teaching situations, 
• merely a learning tool, 
• work method, 
• communication device, 
• means for following and checking on knowledge. 
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Even in case that ICT during the math lesson is used only in a function of demonstration, its 
advantages are made good use of (Kmetič in Suban, 2013): 
• potential saving in time and the option for treatment of exercises of higher taxonomic levels 

(e.g. tabulating functions, drawing of the function graph, calculation of a higher number of 
similar calculations), 

• clearness, transparence, visualization, 
• picture dynamics (e.g. dynamic geometry programs), 
• possibility of multiple repetitions of experiment (´what if´ analysis), 
• option of getting a fast, objective feedback for a great number of students simultaneously. 

 
It could be said that such a role of ICT in math lessons does not guarantee systematic and 
planned development in the knowledge of informatics and computer sciences, as the knowledge 
of programming and algorithms is excluded. The qualification of math teachers in order to 
prepare the activities, during which the students would be solving the math problems by using 
their knowledge of informatics, is also questionable.  
 
Conclusion 
Regarding the things explained above, we think that the whole field of informatics should be 
properly sorted out and vertically included in the whole educational system. With the possible 
future change of the curriculums, informatics should also be included into other subjects, as for 
example mathematics, physics, chemistry, biology, language. 
 
Ministry for Education,science and sport has this year founded a working group of experts, 
tasked to analyze the status of informatics in Slovenia, as well as abroad and to prepare a plan 
and proposition regarding the introduction of informatics into the school system. The deadline is 
December 2017. The proposition will then be checked by the education minister, and will then 
put it into a public debate at his/her own discretion. The path to introducing informatics into 
schools is still  very long, as the possible changes will have to be ratified in the parliament. 
Before that the experts should also unify regarding the said changes and modernisations, 
requiring a serious time for thinking and a wide public debate. We are unfortunately faced with 
the maintenance of the present state, in which the students do not receive the required 
knowledge, making them competitive on the global market of the work force. 
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