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Study Description 

Introduction 

The Hasler Foundation (HF) is a Swiss organization that aims to promote the use 
of information and communications technology (ICT) for the well-being and 
benefit of Switzerland as an intellectual and industrial center. The Foundation 
plays an active role in promoting Switzerland’s leadership in science and 
technology use in the future. 

The HF is currently funding projects that foster the use of CS (computer science) 
in different education levels, in order to push towards their goal of making CS a 
full core subject in all Swiss schools, and eventually to assist in promoting this 
goal worldwide. To this aim, a group of computer scientists and academic 
professionals have also initiated a specific project that aims to amass the 
strongest arguments supporting the belief that “CS should become a core 
subject,” and are currently engaged in summarizing the fundamental issues 
surrounding this topic.  

In the frame of the above project, it quickly became apparent that an 
understanding of the current state of school CS and technology usage in other 
countries could provide useful insight and help frame the situation in Switzerland 
within the international context, and extend the scope of the argument beyond 
the national perspective.  

Concerning the structure of this report, in this first chapter are described the 
evolution of the study’s goals as well some terminology conflicts and limitations. 
Chapter two is devoted to methodology while chapter three is dedicated to the 
information collected from select countries and as such, constitutes the main 
results of this study. In chapter three we also describe the analysis of this 
information focused on tendencies and common aspects encountered. Some 
specific examples are mentioned when needed. In chapter four initial conclusions 
from analyses made in chapter three are summarized, however, because this is a 
preliminary descriptive study, further steps to follow up on these findings are 
suggested. 

Taking into account the framework under which the study was developed, the 
ultimate goal of this study was to identify the most important and valuable 
lessons Switzerland can learn from the experience of other countries. 
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Objectives 

The initial question addressed by this study was to discern if Computer Sciences 
are an obligatory subject in the core curriculum at schools in a given country? 
Hence, the main goal was solely to spot the existence or nonexistence of CS as 
an obligatory subject in the core curriculum at different school levels. However, 
during the development of the study, new aspects emerged and increased in 
relevance, giving rise to novel questions and eventually leading to the 
establishment of new goals. In this way the observations uncovered a high 
degree of complexity underlying the initial question  

The definition of ‘core curriculum’, the level of freedom given to the different 
actors involved in teaching practices (decision makers, teachers, governmental 
institutions, etc.), and educational systems that differed fundamentally from 
country to country were just some of the issues that arose as key topics through 
the process of investigation. Aside from the varied educational contexts and 
conditions, countries also faced a myriad of unique problems as they attempted 
to implement strategies to introduce CS at school level. Some of these problems 
drew attention to associated elements which we discovered carried a surprising 
level of importance to the main question. Among others, some of these 
associated factors include teacher training, historical approaches and the level of 
independence given to schools. Through this dynamic process, the final goals of 
the study were established and translated into a set of criteria for organizing the 
collected data. These criteria are described in more detail in chapter two. 

The final goals of the project, following collection of all data, were:  

• Understanding the context of the countries studied  
• Establishing criteria for the organization of the information 
• Identifying tendencies, common aspects and special cases of interest. 

Within the larger goals of the HF, the ultimate goals of this study were: 

• Analyzing lessons to be learned by Switzerland 
• Identifying potential synergies with other countries  

Terminology 

In a study that aims to comprise an international scope, terminology was one of 
the problems encountered. Not only because of the different languages in which 
the terms are translated, but also because of the concepts behind those terms. 
The usage of the same terms for different concepts or definitions is also an 
intrinsic characteristic of interdisciplinary fields. In this case, this area of study is 
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the intersection of Computer Scientists, Pedagogues, school teachers and 
decision makers.  

Another added situation related with terminology is that outside the CS 
community there is very little awareness regarding the position of Computer 
Science (also known as informatics) as an academic subject. One of the most 
common sources of confusion arises from the use of ‘Informatics’ to denote both 
any activity where a computer is involved and, at the same time, Computer 
Sciences as a discipline or field of study. Unfortunately, this conflation is widely 
spread throughout different sectors involved in the field of ‘informatics at the 
school’. Therefore in this report it is not used the term Informatics.  

In this study three different approaches towards computer-based activities were 
identified, the definitions used to refer to each are shown in Fig 1. 

 

Figure 1 Different approaches toward the term Informatics. 

In the green circle are the terms related with Informatics as a science or 
discipline of study. The terms in the violet circle refer to the skills and 
competences needed to be a responsible user, meaning that one is not only able 
to use defined applications, but is also able to understand both pros and cons of 
this usage, as well as recognizing the rights and responsibilities concerning the 
use of computers and digital media in any sense. Last but not least, in the blue 
circle are two of the most famous terms used at schools: IT and ICT. Both are, in 
theory, related to the usage of different devices and applications to expand 
access to information and enhance the human communication process. 

As is possible to appreciate in Figure 1, these three different views are very 
clearly separated in most situations, but are sometimes confused or fused. It is 

Computer science 
Informatics 
Computing 

 
Information  Technology  

Information & 
Communication 

Technologies  

Digital Literacy 
Computer Literacy 
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impossible to say which perspective is right, since this will always depend on the 
field of study where they are applied. Therefore, in this report, separate terms 
were needed which would clearly distinguish between each definition when used 
to describe a subject or curriculum.   

The term ‘Informatics’ was substitute for the term ‘Computer sciences’ in order 
to stress the meaning of the term as a science or discipline of study. From this 
base, CS is considered in this study as the scientific and mathematical approach 
to computation, and specifically to the design of computing machines and 
processes. A computer scientist is a scientist who specializes in the theory of 
computation and the design of computers1

Unfortunately, digital literacy and IT or ICT are often mixed up with CS (which 
can also be referred to as informatics or computing) by decision makers, 
teachers, and as a consequence, also by students. From the decision makers 
perspective this might create the illusion that CS is already taught and integrated 
in school and as a result, actions to ‘improve the situation of CS at school’ often 
result in giving more importance to digital literacy or ICT. 

. The analysis concerning whether a 
subject at a school can be related to CS or not was based entirely on the above 
described definition of CS.  

For that reason and to facilitate understanding by policy makers and teachers, of 
the need for introducing or supporting CS at schools, an effort needs to be made 
to establish a common and clear definition of CS within the school community. 
This issue is also a key matter for proper development of the subject curriculum 
and teacher training.  

From the students’ perspective, this mishmash of terminology induces an 
incorrect image of Computer science as a discipline of study decreasing their 
interest in it at higher educational levels. 

Limitation and Constraints 

Among other factors, the delay and sometimes inexistence of responses from 
persons contacted within selected countries as well as the variety of languages in 
which the information was encountered were some of the main problems slowing 
down the development of the study. It is also worthwhile to mention the limited 
amount of information available on this topic in English. Information was most 
often found in the native language of each country because it came either from 
educational ministry web sites and was, therefore, addressed to internal policy 

                                       

1   Wikipedia http://en.wikipedia.org/wiki/Computer_sciences#cite_note-0 
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makers or school administrators, or from the discussion notes of different 
associations related to the topic. Because of the local focus of the discussions 
and information, it is usually published on public local networks, and therefore, 
not usually translated into English. 

Another circumstance to take into account, in order to understand the difficulties 
faced during the study, was the current effervescence of the topic. The last year 
gave rise to a large amount of declarations of intention, hot discussions, strong 
proposals made by governments and in general the air was palpable with the 
impulse to discuss CS at school. All this attention created a lot of reactions and 
made it difficult to distinguish between intentions and facts. In this concern, it is 
important to remark that the current study was focused exclusively on the 
current state of CS at schools; what is already implemented and how, while 
attempting to ignore the large collection of interesting intentions and discussions 
currently being put forth.  
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Methodology 
The study was divided into two phases: exploration and analysis. In this chapter 
the steps of each of these phases will be described. 

Exploratory phase:  

Due to the developmental nature of this study, the exploratory phase is not 
restricted only to the collection of information, but also includes an iterative pre-
analysis of this information. Throughout this phase the final goals of the study 
were progressively defined, giving rise to the final criteria for the organization of 
this information. Once the goals and criteria were defined, it was possible to 
select the countries to be analyzed, taking into account the availability of 
information related to the established criteria.  

For collecting information the following strategies were used:  

• Internet search. At a very early stage, broad Internet searches were 
performed to provide initial indications about the availability of information 
in English.  

• Networking and personal contacts. Another strategy included 
contacting people linked to the topic in a specified country in order to get 
in touch with related networks. One of the most important sources of 
information was Prof. Valentine Dagiene from Lithuania, who is one the 
main organizers of the international Bebras contest2

• Social- network groups and associations. As a result of the initial 
internet search, some important associations were encountered. Here is a 
list of those consulted: 

. 

o Ministries of Education (USA, Canada) 
o ACM, CSTA (USA)  
o Gesellschaft für Informatik (Germany)  
o Technische Universität Dresden, DIL (Germany) 
o OECD (International)  
o Eurydice (EU) 
o Carnegie Mellon University, CS department (USA) 
o Computing in the core (USA Association)  
o National Academic Sciences (USA) 
o EDK (Switzerland) 

                                       

2  International Contest on Informatics and Computer Fluency. See http://www.bebras.org/ 
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• Some of these associations have a presence in social networks such as 
Facebook or Twitter, and these were also a source of very up-to-date 
information.  

• International Workshop Attendance. The initial results of the 
exploratory phase where shown in the “International Bebras Task 
Workshop”, carried out in Druskininkai, Lithuania on May 10-15, 2012.  

• Surveys and Interviews. As a result of attending the International 
Bebras workshop mentioned above, several opportunities arose to contact 
and interview other representatives. The face to face nature of the 
conference provided very good opportunities to make both formal and 
informal interviews which provided a better idea about the local situation 
of various countries more efficiently than email.  

In total 64 documents were analyzed, including 1 international bibliographic 
collection courtesy of Prof. Françoise Tort from the École Normale Supérieure de 
Cachan. 

The process of collecting information was carried out in parallel to an iterative 
process aimed at defining the goals and final criteria for the organization of the 
results, in order to maximize the use of both time and resources. The 
establishment of these criteria and the availability of information in English were 
used as the basis for selecting the countries to be studied.  

The initial step was to define the following criteria for the information search: 

• Presence of obligatory subjects. This was the only criteria used in the 
very first search 

• Definition of core subjects at the school. It was needed to analyze the 
curriculum structure and the political influence of a core curriculum in each 
given country, in order to properly understand how the core subjects were 
defined and established. 

• Structure of the educational system. An awareness of the differences 
and similarities in the duration of compulsory education, requisites for 
accessing higher education and the division of educational paths (e.g. 
technical and academic threads) was required in order to establish a fair 
comparison between countries.  

• Historical development of CS as a subject at school. The histories of 
CS in different countries were surprisingly similar. Most countries included 
a subject centered on CS in the middle 60’s (already oriented towards 
programming and algorithms), then the focus switched to emphasize ICT 
(learning how to use office applications and information and 
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communication tools), and many are currently working on the integration 
of ICT into other subjects while eliminating it as a stand-alone subject. 
Poland is a clear exception to this rule, as they took advantage of the pre-
existence of ICT as a subject and have focused their efforts towards 
transforming its content towards one that is more CS oriented. 

The final criteria for organizing the results of the study were established at the 
end of the exploratory phase. They were as follows: 

• Education systems 
• Level of obligatory CS  
• Curriculum 
• Teacher Training 
• On-going Discussions 

The final step in the exploratory phase was to select the countries to be included 
in the final results. These countries are listed below, divided between whether 
they provided an interview and/or written documentation:  

• Interviews and Documentation:  
o Japan  
o Canada  
o Poland  
o France  
o The Netherland 
o Finland  
o Lithuania 
o Israel 
o France 
o Switzerland 

• Only Documentation:  
o Austria  
o Germany 
o Slovakia 
o Slovenia  
o Tunisia 
o USA  

It is worth mentioning here that, during the last year, a broad discussion 
concerning this topic has arisen in many different countries. As an example, in 
the UK (which is not included in the results of this study) an important document 
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was released which presents very strong argumentation for the implementation 
of CS at British schools. As explained in chapter 1, these new initiatives were not 
included in this study as this study is concerned solely with evaluating those 
countries where any representation of CS at school level and already 
implemented into the daily school curriculum currently exists.  

Analytical phase: 

The analytical phase was concentrated on defining a reasonable way of 
presenting the results to allow readers of the report to grasp the full picture of 
the CS situation in the schools of selected countries. To accomplish this, the data 
from each country are presented in individual tables sorted by the criteria 
developed during the investigation.  

In this phase it was decided to address the analysis of the collected information, 
presented in the tables, towards a general description of tendencies and common 
aspects of the selected countries, pointing specific examples when needed. A 
similar approach was taken for drawing the conclusions presented in chapter 
four. 
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Results – Computer Science at school 
The results are presented in a table, organized by country according to the 
following parameters: 

• Decision makers. The amount of freedom for the implementation of the 
curriculum change from country to country, depending on national or regional 
control. For example, it was observed that in countries with regional control 
of the schools, it is more difficult to make changes at the national level.  

• Obligation.  
o Mandatory. When CS is a subject that is established in the core 

curriculum. 
o Integrated content in a mandatory subject. When some content of CS 

is only a part of mandatory subject content. 
o Mandatory elective or integrated in a mandatory elective. When CS is 

included in a group of mandatory electives that students have to 
choose at some point in their studies or when CS content is included as 
part of the content of some of those electives.  

o Non-mandatory elective or integrated in a non-mandatory elective. 
When CS is a subject that belongs to a group of electives, from which 
students are able to choose, but are not compelled to, or when CS is 
part of the content of one of those electives 

• Curriculum, Standards, Models. Information about either the CS 
curriculum or the models and standards used as referent for its development. 

• Teachers’ training. There is not so much information about this theme, but 
it is an important topic because of the low level of CS knowledge or expertise 
encountered in the in-service teachers as well as in the pre-service teachers’ 
training. In this report are shown and analyzed the CS teachers’ training 
programs and activities collected.   

• Last Reforms. Some countries are on the way to enhance their current 
situation concerning CS at schools, and some of them have done reforms in 
the last year which have not been implemented at the time of this report. 
This heading is used to indicate those that will be done in the near future.  

• Strategies. In cases where it was possible to detect a given country’s 
strategy for CS in schools, this strategy was pointed out. 

The table for each studied country is as follow: 
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Austria 

Decision 
makers 

National General laws and curriculum 
Regional Content of subjects (schools) 

Obligation 

Mandatory Grade 9 
Mandatory 
(Integrated 
content) 

  

Elective  
(Mandatory or 
integrated 
content)  

  

Elective  
(Non-Mandatory)  

Grades 10 to 12  
(in most of schools) 

Curriculum, standards, models 
Curriculum includes an introduction to Software, 
Hardware, operating systems, Data privacy, and 
capabilities of computers. 

ICT, IT  at 
school   Grades 1-8 IT is included in other subjects 

Teacher 
training 

training programs 

Discussions towards a flexible system with 
Bachelor and Master level training in schools of 
education, located at universities where the know-
how of the subject and of didactics is situated and 
created. 

on-line resources, 
and teachers' 
networks 

http://www.gym1.at/schulinformatik/ 

Latest Reforms /Themes in 
discussion 

There is a discussion about computational 
competencies of pupils 14 years of age and older 

Strategy Compulsory IT graduation with Topic Informatics 
is possible 

 
  



14 
 

Canada 

Decision 
makers 

National   
Regional Curriculum and schools strategies (provincies) 

Obligation 

Mandatory   
Mandatory 
(Integrated 
content) 

  

Elective  
(Mandatory or 
integrated content)  

Grades 10 to 12 
(Ontario and BC) 

Elective  
(Non-Mandatory)    

Curriculum, standards, models 

4 different courses designed in a progressive 
level. All of them have the following three parts: 
- Understanding computers 
- Introduction to programming 
- Computers and society 

ICT, IT  at 
school   In process of being integrated to other subjects 

Teacher 
training 

training programs 

There are programs at the University of 
Waterloo (Ontario) in the format of Workshops 
given directly to teachers at schools. No 
information about pre-service teaching 
education.  

on-line resources, 
and teachers' 
networks 

  

Latest Reforms /Themes in 
discussion 

Formerly, computing curriculum fell under 
"Mathematics" departments, now it falls under 
"Technology" departments.  

Strategy 
At the University of Waterloo they aim to 
increase the interest of students in STEM by 
external extra-curricular activities 
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Finland 

Decision 
makers 

National Guidelines 

Regional Content (teachers) 

Obligation 

Mandatory   
Mandatory 
(Integrated 
content) 

  

Elective  
(Mandatory or 
integrated 
content)  

  

Elective  
(Non-Mandatory)  

 
Grades 8 and 9 in many schools 

Curriculum, standards, models 

 
No National curriculum. Some Guidelines at 
national level: 
- pupils learn to use different technical devices and 
programs 
- pupils understand ethical questions concerning 
technology 
- pupils can value technical questions for the 
future 

ICT, IT  at 
school   using ICT varies in upper secondary schools 

Teacher 
training 

training programs   

on-line resources, 
and teachers' 
networks 

  

Latest Reforms /Themes in 
discussion 

ICT should be used in some way in matriculation 
examination by the year 2014 

Strategy 

There is a strong support for the participation of 
students in informatics contests like IOI. Those 
who are successful are supported by receiving 
entrance to University studies.  
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France 

Decision 
makers 

National Curriculum and content 
Regional   

Obligation 

Mandatory  
Mandatory 
(Integrated 
content)  

Elective  
(Mandatory or 
integrated content)  

one option in High school sciences track 

Elective  
(Non-Mandatory)   

Curriculum, standards, models not available 

ICT, IT  at 
school  

Currently reducing ICT from a technology course 
by integrating use of ICT in other subjects 

Teacher 
training 

training programs 

For the creation of the Teachers training 
program, the Swiss example has been followed 
(textbook authors and leaders in the cantons of 
Vaud, Fribourg and Solothurn were met) 

on-line resources, 
and teachers' 
networks  

Latest Reforms /Themes in 
discussion 

In 2008, awareness was emerging in France for 
specific teaching of computing and information 
technology and communication throughout  
school.  
At the start of 2012, two new specialties will be 
offered as part of high school reforms, one of 
them is "IT and digital sciences" (ISN). 

Strategy 

The Minister of Education announced (highschool 
reforms, 2009) the introduction of an option 
called "Computer Science and Digital" in the 
'science terminal option' by school year  2012 

  



17 
 

Germany 

Decision 
makers 

National Core subjects 
Regional learning plan, curriculum (states) 

Obligati
on 

Mandatory Grades 7 and 8  (Sachsen), 6 to 12 (Bayern) 
Mandatory 
(Integrated 
content) 

Grade 7 to 10 (Sachsen) 

Elective  
(Mandatory or 
integrated 
content)  

Grades 10/11 to 12 

Elective  
(Non-Mandatory)   

Curriculum, standards, 
models 

Grades 7 to 10 
Introduction to hardware and software, Terminology and 
assembly of computer, Foundation of ICT, Solving 
problems using computers  
 
Grades 10 to 11 
Basic Concepts of Information Technology, Project work 
using standard software, Computer science and society, 
Computer Networks, Structures and algorithms & their 
implementation, Structured data types, Modeling 
information table.  
 
Grade 12  
A topic must be selected from a list. All the topics are 
Computer Science related. (see section X for more 
information), Project work for software development (16 
hours). 

ICT, IT  
at 
school 

  
ICT and IT' are integrated  under a concept called: 
"Informatische Grundbildung"  in almost all Grades in 
Germany 

Teacher 
training 

training programs 

Department of Didactics of computer science at the TUM 
contracted by the KMK for the development of the core 
computer science curriculum for teacher training (Prof. Dr. 
Peter Hubwieser, 2007) 

on-line resources, 
and teachers' 
networks 

http://www.schulministerium.nrw.de/BP/Lehrer/_Startseit
e/Service/index.html 
http://www.lehrer-online.de/ 

Latest Reforms /Themes 
in discussion 

In September 2004 GI presented an end-memorandum to 
initiate the debate for the introduction of CO as a 
Mandatory subject at secondary school as part of the core 
subjects established at federal level. Regarding CS 
teachers, they point out the need of provision of education 
in CS only from trained educated teaching staff. 

Strategy 
Secondary teachers are subject specialists. New 
qualifications are acknowledges by the state if they meet 
the standards of the Standing Conference of KMK. 
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Israel 

Decision 
makers 

National Curriculum / Content 
Regional   

Obligation 

Mandatory   
Mandatory 
(Integrated 
content) 

  

Elective  
(Mandatory or 
integrated content)  

Grades 10 to 12 In technical schools  

Elective  
(Non-Mandatory)  Grades 10 to 12 in non technical schools 

Curriculum, standards, models 

Two different programs are needed, one for 3 
units and one for 5. The first program is for 
students with only a general interest in CS 
(270hrs/year). The other program provides a 
deeper and broader education for those with more 
specific interest in CS in technical schools 
(450hrs/year) 
 
The programs are constructed from the following 
list of modules: 
- Fundamentals 1 and 2 (2 units; 180 hours) 
- Advanced programming (1 unit; 90 hours) 
- Second paradigm (1 unit; 90 hours) 
- Applications (1 unit; 90 hours) 
- Theory (1 unit; 90 hours) 

ICT, IT  at 
school   

ICT is integrated in other subjects and the basics 
are taught in 'Fundamentals' units of CS 
curriculum 

Teacher 
training 

training programs They share efforts with CSTA (USA) 
on-line resources, 
and teachers' 
networks 

  

Latest Reforms /Themes in 
discussion 

There is a large movement pushing for designated 
High School CS  teacher preparation. They work 
together with the CSTA (USA), and have produced 
several papers in the last three years dealing with 
'on-line' teacher training experiences and 
proposals. 

Strategy 

There are only 4 obligatory subjects defined by 
the Ministry.(Hebrew, English, Bible, Mathematics, 
History). 
 
All other subjects are elective, including 
geography and sciences like physics, biology, 
chemistry or CS. 
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Japan 

Decision 
makers 

National Curriculum 
Regional Electives (schools) 

Obligation 

Mandatory   
Mandatory 
(Integrated content) Grades 7 to 9 

Elective (Mandatory 
or integrated 
content)  

Grades 10-13 

Elective (Non-
Mandatory)  Grades 10-13 (13 is an optional year) 

Curriculum, standards, models 

"Information Studies"  'cores courses' (1997): 
- IS-A: Practical Use of Computers  (to make the 
best use of information)  
- IS-B: Scientific Understanding of Information (CS 
and its surroundings) 
-IS-C: Model Attitudes of Participation in our 
Information Society 

ICT, IT  at 
school   

There are ICT courses from grade 1. At secondary 
school, these courses gradually add small pieces of 
CS content 

Teacher 
training 

training programs 

There is no appropriated teachers training, and in 
order to apply for a position at any school, 
normally teachers need to have a second subject 
licence.  

on-line resources, 
and teachers' 
networks 

  

Latest Reforms /Themes in 
discussion 

There is a new curriculum developed (2011) for  
"information studies", with content more related to 
informatics. 

Strategy 

Primary school (Grades 1-6): Information studies 
are a part of the Mandatory Integrated study 
subject.  
Secondary school  (Grades 7-9): 
There is Mandatory content in one topic called 
"information", which is a part of the Mandatory 
subject "industrial Arts and home economics" 
Secondary school II (Grades 10-13): 
"Information studies" was added as a Mandatory 
subject in 2003. (2 units of 74 or 90 in total). 
There are three core courses, students select one 
of them 
"Special subjects" (optional) exist with strong 
informatics content. only 20 schools (out of 
>5000) offer them. Only 0.07% of students in 
Japan take them (2007 statistics) 
For the matriculation exams, only 23 out of 756 
Universities in Japan have "information Studies" as 
an optional subject to be evaluated.  
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Lithuania 

Decision 
makers 

National Curriculum / Content 
Regional   

Obligation 

Mandatory   
Mandatory 
(Integrated content) Grades 9 to 12 (Basic content) 

Elective  
(Mandatory or 
integrated content)  

Grades 11 and 12 (Advanced content) 

Elective  
(Non-Mandatory)    

Curriculum, standards, models 

In general the "Basic curses" of IT are oriented to 
'using computers', but introduce elements of 
algorithms and programming.  
The "Advanced courses" go deeper in informatics 
topics. The newly elaborated curriculum covers 
three main areas: 
- Information theory 
- Logic 
- Algorithms 

ICT, IT at 
school   

There are Mandatory IT courses in grades 5 and 6 
(68hrs), oriented to computer use (including 
modeling with logo), and in grades 7 and 8 
(34hrs). Plus additional hours of ICT "integrated 
into other disciplines" 

Teacher 
training 

training programs 

In 2007, Requirements for teachers’ competences 
on information and communication technology 
(ICT) were formulated and approved by the 
Ministry of Education and Science. There is a 
General Computer Literacy Standard as well as 
requirements on creating programs for teacher 
traiing. Competency based perspective of teacher 
training.  

on-line resources, 
and teachers' 
networks 

  

Latest Reforms /Themes in 
discussion 

The first national exam on information 
technologies (programming) was launched in 
2006. The exam consists of a set of tests 
(questions on IT and programming) and two 
practical programming tasks 

Strategy 

in 1986 "the basic of informatics and computing 
Techniques" course was introduced as obligatory 
for grades 11 and 12. 
In 1991 the first curriculum for teaching 
informatics in secondary schools was developed. 
Since 1999/2000 the compulsory courses for 9th 
and 10th grades were introduced (11th and 12th 
grades remain compulsory). 
since 2005 IT as a separated subject was 
introduced to grades 5 and 6 
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Poland 

Decision 
makers 

National General laws, curriculum, content 
Regional School financing 

Obligation 

Mandatory 

Grades 1-12 (ICT, CS) 
Grades 4-6 (computer activities) 
Grades 7-9 (Gymnasium) 
Grade 10 (High secondary School) 

Mandatory 
(Integrated 
content) 

Grades 1-3, All subjects (it is expected)  

Elective  
(Mandatory or 
integrated content)  

Informatics (high schools, grades 11-12) 
Matura in Informatics  

Elective  
(Non-Mandatory)    

Curriculum, standards, models 

- Primary schools – computer activities, at least 
1h/week/3years. 
- Low secondary schools – informatics, at least 
2h/week/year; contains a section on algorithm, 
algorithmic thinking and solving problems with 
computers; although programming is not 
included, an introduction to Logo is a part of the 
instruction in some schools 
- High schools – informatics (understood as 
computer science), 3h/w/2years; an elective 
subject, taught only in some high schools;  
in high schools – students may take an external 
final examination (matura) in informatics. 

ICT, IT  at 
school   ICT is supposed to be integrated in the teaching 

practice in all subjects in schools 

Teacher 
training 

training programs 

Several universities offer 'in-service' training 
programs for teachers.  
Informatics teachers are prepared at special in-
service courses, however they lack solid 
background in computer science.  

on-line resources, 
and teachers' 
networks 

Portal Scholaris, run by the Ministry of Education, 
mainly as a repository of electronic materials for 
teachers 

Latest Reforms /Themes in 
discussion 

New curriculum, as described here, has been 
introduced in 2008.  

Strategy 

ICT mainly as a tool, not a separate subject. 
Informatics for all students (grades 7-9, 10) 
based on computational thinking.  
Several textbooks for students and guidebooks for 
teachers, for all levels of instruction have been 
published. 
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Slovakia 

Decision 
makers 

National General laws, curriculum, content 
Regional  

Obligation 

Mandatory 
Grades 1-4 (Primary) 
Grades 5-9 (Secondary) 
Grades 10-13 (Higher Secondary) 

Mandatory 
(Integrated 
content)  

Elective  
(Mandatory or 
integrated content)   

Elective  
(Non-Mandatory)    

Curriculum, standards, models 

There was a reform of elementary and secondary 
education focusing on standards and targets. 
Possibility to group subjects. Informatics became 
part of education group of mathematics. There are 
Five principles for the informatics education in all 
levels: 

• Information around us 
• Communication through digital 

technologies 
• Procedures, problem solving, algorithmic 

thinking 
• Principles of the functioning of digital 

technologies 
• The information society 

 
ICT, IT  at 
school   ICT is supposed to be integrated in the teaching 

practice in all subjects in schools 

Teacher 
training 

training programs 
The teachers had initial difficulties with the 
application of technologies.  
No information about Teacher training. 

on-line resources, 
and teachers' 
networks  

Latest Reforms /Themes in 
discussion 

New curriculum, as described here, has been 
introduced in 2008.  

Strategy 

ICT mainly as a tool, not a separate subject. 
Informatics for all students (grades 1-13) based 
on computational thinking.  
Several textbooks for students and guidebooks for 
teachers, for all levels of instruction have been 
published. 
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Slovenia 

Decision 
makers 

National Curriculum 
Regional School financing 

Obligation 

Mandatory Grade 10 (high school and gimnazium)  
Mandatory 
(Integrated content)   

Elective (Mandatory or 
integrated content)  

Grades 11-13 
Matura in Informatics  

Elective  
(Non-Mandatory)  

Grades 7-9 
Grades 11-13 

Curriculum, standards, models 

Non-Mandatory elective.  
- Grade 7: Editing Text.  
- Grade 8: Computer Network.  
- Grade 9: Multimedia. 
High school and gimnazium: 
- Processing the data, computer networks and 
programming, plus algorithmic thinking and 
problem solving 
- Students may take an external final examination 
(matura) in informatics. 

ICT, IT  at 
school   ICT is supposed to be integrated in the teaching 

practice in almost all subjects in schools 

Teacher 
training 

training programs 

We have CS teachers who are prepared to use ICT 
and in primary school “Computer operator”, but 
they usually lack solid background in computer 
science. 
No training programs for CS yet.  

on-line resources, and 
teachers' networks 

A repository of electronic materials (projects) for 
teachers and students, run by the Ministry of 
Education. 

Latest Reforms /Themes in 
discussion 

New curriculum, as described here, has been 
introduced in 2002 for primary school, 2008 for 
gimnazium.  

Strategy 

Informatics for all students as Mandatory (grades 
from 4 on) based on computational thinking.  
New training programs for CS teachers who are 
already teaching and are or are not primarily a CS 
teacher. Training programs are supported by the 
ministry of education and implement by the 
universities.  
This year it will be the first one. 
There is one textbook for primary school students 
and one for high school and gimnazium students. 
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Switzerland 

Decision 
makers 

National General laws and curriculum 
Regional Content of subjects (schools) 

Obligation 

Mandatory  
Mandatory 
(Integrated content) 

Grades 1 to 9 
(Integrated content in digital literacy) 

Elective  
(Mandatory or 
integrated content)  

Grades 9 to 12  
(in all schools mandatory elective) 

Elective  
(Non-Mandatory)   

Curriculum, standards, models 

Curriculum includes an introduction to 
Algorithm, Software, Hardware, operating 
systems, Data privacy, and capabilities of 
computers. 

ICT, IT at 
school   Grades 1-12 ICT is included in other subjects 

Teacher 
training 

training programs 

A system with Bachelor and Master level 
training in schools of education, located at 
universities where the know-how of the subject 
and of didactics is situated and created. 

on-line resources, 
and teachers' 
networks 

http://www.svia.ch 
http://www.swisseduc.ch 
http://abz.inf.ethz.ch 

Latest Reforms /Themes in 
discussion 

There is a discussion about a subject 
“Informatische Bildung” in 1-8 and a discussion 
about a mandatory subject “informatics” in 9-
12. 

Strategy There exists a national strategy of integrating 
ICT skills in subjects. 

  

http://www.svia.ch/�
http://www.swisseduc.ch/�
http://abz.inf.ethz.ch/�
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The Netherlands 

Decision 
makers 

National Curriculum 
Regional Schools ask for more autonomy 

Obligation 

Mandatory Primary school 
Mandatory 
(Integrated content)   

Elective (Mandatory 
or integrated content)  Grades 10-12 

Elective  
(Non-Mandatory)    

Curriculum, standards, models 

240hrs at post-secondary school 
280hrs High school, college, gymnasium (pre-
university) 
The curriculum consists of the following themes: 
Theme A: Informatics in perspective 
Theme B: Terminology and skills 
Theme C: Systems and their structures 
Theme D: Usage in a context 

ICT, IT  at 
school   There is a compulsory ICT course (Microsoft Office 

and other programs) 

Teacher 
training 

training programs 

Most informatics teachers followed a specially 
organized two-year course of about 900 hours of 
study. This course was organized and executed by a 
Consortium of universities (of applied sciences), 
named CODI. 

on-line resources, 
and teachers' 
networks 

The three textbooks didn't offer a consistent solution 
for teachers, since each of them had different 
approaches to the subject matter. Therefore, many 
teachers were forced to resort to writing their own 
teaching material 

Latest Reforms /Themes in 
discussion 

In 1998 the minstry of education made a reform, 
which put informatics as an optional subject at 
secondary schools (organized by teachers on an 
individual basis) and computer literacy at primary 
schools. 
In 2008 the informatics curriculum was re-designed 
The Netherlands currently face the problem that a 
number of the Informatics teachers who are trained in 
basic Informatics principles by CODI are retired or will 
soon be retired. 

Strategy 

A discussion exists about whether informatics should 
be included in the national exam. The reasons in favor 
point out that a central examination would give more 
direction to content and form of the subject. 
Secondly, it would give Informatics a less marginal 
position in the curriculum compared to other subjects. 
Since 2008, it is possible for students with a bachelor 
degree in Informatics to become a teacher in 
Informatics after a further two years of university 
study to obtain a teaching certificate 
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Tunesia 

Decision 
makers 

National Curriculum and content 
Regional   

Obligation 

Mandatory Grades 10 to 13 
Mandatory 
(Integrated 
content) 

  

Elective  
(Mandatory or 
integrated 
content)  

  

Elective  
(Non-Mandatory)    

Curriculum, standards, models 

The entire curriculum Comprises: 
- Acquiring an Informatics Culture 
- Identifying the components of an Informatics 
System 
- working with ICT (creation and use) 
- Exploiting the resources of a local Network and the 
Internet 
- Working with algorithms and programming 
- Studying Data-bases 
- Solving problems using structured programming 
languages 
- Writing programs for sorting and searching 

ICT, IT  at 
school   ICT is integrated into different subjects at school  

Teacher 
training 

training programs There is an 'in-service' training program offered at 
the Ministry of education web-page 

on-line resources, 
and teachers' 
networks 

  

Latest Reforms /Themes in 
discussion 

last reform made in 2005, implemented during 
school year of 2006-2007 

Strategy 

Computer education was introduced in the Tunisian 
education system in 1990 (1992-1993 School year) 
as an optional subject in grades 12 and 13.  Since 
2003, the ministry has introduced it to grades 7, 8 
and 9.  In the reform of 2005, the subject became 
Mandatory for all sections of high school and college. 
Computer programs are more enriched and the 
course content is more suited to the specialty 
chosen by the student.  
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United States of America 

Decision 
makers 

National Curriculum 
Regional Content (teachers at school) 

Obligation 

Mandatory   
Mandatory 
(Integrated 
content) 

  

Elective  
(Mandatory or 
integrated 
content)  

  

Elective  
(Non-Mandatory)  Grades 9 to 12 

Curriculum, standards, 
models 

Level I(K-8 ) -> Foundations of CS 
Level II (Grade 9 or 10) -> CS in the Modern world 
Level III (Grade 10 or 11) -> CS as analysis and 
design 
Level IV (Grade 11 or 12) -> Topics in CS  

ICT, IT  at 
school     

Teacher 
training 

training programs 

State certification programs for computer science 
teachers (CST) are either non-existent or deeply 
flawed; and when they do exist, they are typically not 
connected to actual computer science content 
knowledge.  

on-line resources, 
and teachers' 
networks 

In 2005 the Computer Sciences Teachers Association 
was created. Since then this association has 
supported and promoted the teaching of computer 
science and other computing disciplines.   

Latest Reforms /Themes in 
discussion 

There is a deep and widespread confusion within the 
US related to content matters and terminology. It is 
not clear what should constitute and how to 
differentiate technology education, literacy and 
fluency; information technology education; and 
computer science as an academic subject. 

Strategy 

Few states are ensuring computer science’s place in 
the secondary school graduation requirements rubric. 
In fact, only 9 out of 50 states allow computer 
science courses to count as a required graduation 
credit for either mathematics or science.  
Aware of the graduation requirements standards 
importance, the Council of Chief State School Officers 
and the National Governors Association, propose the 
Common Core State Standards Initiative 
some states having computer science courses count 
as either a mathematics or science credit in 
secondary education. 
Studies revealed that teachers rank workshops and 
seminars as the most effective means for delivering 
professional development to them. 
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Analysis of the information gathered 
In the second phase of the study, the criteria for the analysis of the information 
were defined as follows:  

• Education systems 
• Obligation 
• Curriculum 
• Teacher training 
• On-going discussions 

It is not the intention of this section to make an exhaustive analysis of the 
situation in each country. These parameters were analyzed in a global way, 
observing and describing tendencies and special aspects to remark. The results 
of this analysis are described in the next sections. 

Education Systems  

The International Standard Classification of Education was used as a system of 
standardization. It was applied to both the European and non-European countries 
included in the study (Canada, Israel, Japan, Tunisia and the USA), as a tool for 
understanding the similitudes and differences of the entire group of selected 
countries.  

The ISCE consists of 5 levels (references), however this study is concentrated 
only on three of these levels, namely:  

• Primary education: This level begins between 5 and 7 years of age, 
instruction is more general knowledge oriented. It is compulsory in all 
countries and generally lasts from four to six years. 

• Lower secondary education: This level continues the basic programmes of the 
primary level, although teaching is typically more subject-oriented. Usually, 
the end of this level coincides with the end of compulsory education. 
Generally it lasts from 3 to 5 years.  

• Upper secondary education: This level generally begins at the end of 
compulsory education. Entrance qualifications (end of compulsory education) 
and other minimum entry requirements are sometimes used. Instruction is 
often more subject-oriented than at lower secondary level. The typical 
duration varies from two to five years. 

These levels are also grouped into two categories; Compulsory Education (CE), 
which is the minimum education level that children are obligated to obtain and 
Non-CE, which is the education that follows the CE and is optional for those who 
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want to continue toward a professional or vocational level. This Education 
Systems (ES) categorization plays an important role in both the definition of the 
core curriculum and the resources distribution to schools from the policy makers. 
Usually CE has more considerations and efforts than non-CE. It is worth noting 
that CE doesn’t mean standardized education to all students, it only refers to the 
school levels that are obligatory to complete.  

In general terms, the goal of compulsory education is to provide pupils with a 
comprehensive level of basic literacy which will allow them to follow either an 
academic or occupational educational path, or even jump directly to into the 
workforce (depending on the ES model followed). This basic literacy is defined as 
the development of basics skills and knowledge that would enable literate 
citizens to play an active role in the society.  

Non-compulsory or post-compulsory education has the goal of preparing pupils 
to either follow tertiary education or be ready to take on a specialized 
occupation. Therefore, post-compulsory education is commonly divided into 
general education schools and vocational upper secondary education and 
training. This level usually lasts between 3 and 4 years. In some countries, upper 
secondary school is itself divided into specialization tracks, which include in their 
curriculums small variations in the core subjects and electives, depending on the 
academic orientation of the track (Sciences and technology, Arts and human 
sciences, etc.).  

The majority of the countries analysed in this study present a similar structure; 
where primary and low-secondary schools are grouped as CE, lasting between 9 
or 10 years, with no other options for pupils (Figure 2).  

 

Figure 2 Standard model  

However, even though all the countries studied include primary and lower-
secondary school in CE, there are other models such as the one shown in Figure 
3, where upper-secondary school is also included in what is considered CE, 
lasting 12 years.  Depending on the structured followed; students are completing 
the CE between 16 and 18 years old. 
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Figure 3 K-12 model  

Finland presents another model called “single-structure comprehensive school” 
(Figure 4). It consists of one unique block of 10 years, where primary and lower 
secondary schools are grouped together into a unique stage. (For more 
information about the existent diversity among European education systems see 
http://www.eurydice.org) 

 

 

Figure 4 comprehensive schools. 

 

The study countries are grouped into different models as follows: 

• General Education: Austria, France, Germany, Japan, Lithuania, Poland, 
Slovakia, Slovenia, Switzerland and Tunisia,  

• K-12: Canada, Israel, the Netherlands and the USA 
• Comprehensive school: Finland 

Concerning certificates or diplomas, the end of compulsory general education 
provided a leaving certificate that allowed students access to upper secondary 
education and in the case of the K-12 model, the leaving certificate enables 
pupils to go directly to post-secondary education.  

 



 

Obligation 

To find out the obligation level of CS was the primary goal of this study, but 
after the first exploratory phase other topics were getting more relevance. In 
any case, in this section is depicted a first glace of the studied countries. In the 
following list are presented the countries related to each type of Obligation 
defined in the analytical phase, explained at the beginning of this chapter. 

• Mandatory Subject: Austria, Tunisia, the Netherlands, Poland, Slovakia and 
Slovenia 

• Integrated content in Mandatory Subject: Germany (some states) and Japan 
• Mandatory Elective subject: Germany, Canada (Ontario), France, Lithuania, 

Israel, Japan, the Netherland, Poland and Switzerland 
• Non-mandatory Elective subject: Finland, Austria, Japan, Israel and USA 

More information about the grades where these approaches were implemented 
can be found in the table presented in the first section of this chapter.  

One special case to be mentioned is Germany, which is present in three of the 
four modalities, however, due to Germany’s strong federalism, the modality 
applied strongly varies from state to state within the country.  

Other interesting examples include Austria, where CS is a mandatory subject at 
grade 9, and is included in the final examination at the end of non-compulsory 
education, and Tunisia, where CS is mandatory between grades 10 to 13, which 
are part of non-compulsory Education. The case of Tunisia follows the general 
tendency, which is to introduce CS as a mandatory elective subject at upper-
secondary school (which is non-CE in almost all the countries studied), and 
sometimes this elective is only restricted to students following technical tracks.  

Curriculum 

This section presents an analysis of the content of subjects already implemented 
in schools in each of the studied countries. 

Four main areas of content were identified as the ones all the curriculums touch 
in one way or another.  

• Information Technology 
o Working with Information and Communication Technologies3

                                       

3  Searching information, communication tools. In some countries, this topic includes integrating  

* 
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o Information processing and usage of the internet 
• CS and Society 

o Information society (Ethics and privacy issues) 
o Licenses, intellectual property 

• HW & SW 
o Architectural elements 
o Identification of Components  
o Networks  
o Applications4

• Programming 
** 

o Algorithms 
o Data structures 
o Programming languages 
o Data bases 
o Solving Problems, algorithmic thinking5

Besides these four themes, several countries further separate their curriculum 
by level of complexity, such as basic and advanced (e.g. Lithuania and Israel). 
In some cases the content of the subjects is moving from ICT to CS as school 
level increases, while in other cases, the same topics increase their level of 
complexity with school level. In those cases where varies complexity level, there 
is a tendency to make the basic levels mandatory, or at least include this 
content as part of a mandatory subject, while the advanced training is more 
often proposed as non-mandatory elective. 

*** 

Few countries mention different programming paradigms explicitly in the 
description of their CS subjects (functional, object oriented, descriptive 
language). For example, France mentions “descriptive languages” and Israel 
refers to “second paradigms”. 

Another approach for including CS at school that was encountered was to bring 
students from different ages into contact with some applications of CS as: 
“Introduction to Robotics”. There is currently a large international movement 
that pretends to use robotics at school in order expose students to CS ideas and 

                                                                                                                       

 the use of computers for the enhancement of other subjects 

4  Office applications: word processors, spreadsheet, presentation programs, etc.  

5  In some countries, solving problems with computers doesn’t imply teaching programming (e.g. Poland, 

where there is typically no programming taught at schools, with the exception of some schools where there 

is only an introduction to LOGO). 
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content, with the ultimate goal of motivating them to follow more scientific and 
technological careers.  

In Germany there is a new term called Informatische Grundbildung, which 
includes not only ICT usage, but also the development of digital competences 
(defined as the competences that citizens should have in order to be able to use 
computers and digital devices effectively). This kind of content is integrated in 
almost all grades and states in Germany. 

Usage of ICT is either integrated or on the way to being integrated within other 
subjects in all the countries studied. In those countries that still have a ICT as a 
standalone subject, the content is devoted mainly towards teaching how to use 
different office applications such as word processing, spreadsheets, etc. 

It is interesting to mention that after analyzing the different curriculums, a 
correlation was found between the topics indicated above and the standards 
currently defined for curriculum development by both the Gesellschaft für 
Informatics, and the US associations (ACM/CSTA). 

Teacher training 

It is important to remark that there is not much information available about 
teacher training programs or initiatives in most of the countries included in the 
study. The majority of on-line resources available for teacher training were 
published in the local language of the country and other information encountered 
was often oriented towards describing new approaches of CS teachers training, 
which have not yet been implemented, making it both less accessible and 
relevant to our external evaluation.  

From the information gathered, not much information was encountered about 
content of curriculums for CS teacher training. Instead, three main topics were 
identified, namely: In-service Teachers training, the role of the University and 
demands from the community in general.  

From the available information it became clear that current efforts are 
concentrated on training in-service teachers. These are the teachers that have 
already finished their studies and are currently working at schools. One possible 
reason for this inclination could be that there are not enough working hours 
currently devoted to CS at schools, hence it is not worth contracting new 
teachers to cover that demand.  

The main activities that were identified to train in-service teachers were: 
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• Workshops. Either at the school or as after-hour activities outside the 
workplace 

• Masters. In most cases, online or blended learning approaches were 
provided to allow the completion of further education while teachers were still 
working. 

• On-line Programs. Programs published in on-line networks also exist, 
offering courses or activities, which can be developed by a teacher at any 
time.  

By analyzing the information and current discussions surrounding this topic, the 
active participation of universities, mainly the CS departments, is remarkable. 
One of the potential reasons for these initiatives could be that these 
departments are directly suffering the consequences of the historical absence of 
CS training as they receive students with very low or even inexistent levels of CS 
knowledge. CS departments are also starting to require the active participation 
of Pedagogical departments in order to support the development of well-
grounded curricula for CS teacher training. 

The community interested in introducing CS at schools has also become aware of 
several key points necessary for a better implementation of teacher training. 
These deficits are mainly found in:  

• Core Curriculums for pre-service and in-service teachers, Strong 
curricula or models usable to ensure well-prepared CS teachers at schools are 
missing. 

• Qualification standards for certification. There are no standardized 
criteria for the qualification or certification of CS teachers.  

• Teachers’ competencies. There are currently strong discussions about this 
topic. One of the strongest points is that CS student competences have yet to 
be clearly defined. Without a clear definition of the CS student competences, 
it is difficult to define the competences that teachers should have. 

The selection of teaching methods and didactical materials has different criteria 
from country to country. The tendency encountered was that there is an 
educational board, either national or regional, which makes a selection of 
approved teaching methods and textbooks. From this selection, teachers are 
free to choose those that better suit their preferences. There are other selection 
methods, such as in Finland, the Netherlands and France, where teachers have 
the freedom to select their own teaching material. The risk is that those teachers 
don’t have the appropriated criteria to do this selection properly.  

 



 

On-going discussions 
This chapter summarizes the situation of computer science education in 
secondary schools in the UK, the US, Israel, and Germany. The goal is to give an 
insight into the latest developments, problems and strategies adopted by these 
countries regarding computer science education in secondary schools. We will 
conclude this report with learnings for Switzerland. 

Terminology 

As terminology seems to give rise to major problems and misunderstandings, we 
would like to attempt a definition of important terms used in this paper. The 
main problem is, that outside the CS community hardly anybody is conscious of 
the breadth of computer science (or informatics) as an academic subject. For 
such persons it is already Informatics if it involves a computer (which again 
means mostly involving office programs and standard Internet applications). 

This confusion is unfortunately widely spread among decision makers, non 
specialist teachers and as a consequence, also among students. 

ICT as used in school context 

Information and Communication Technology: Used as well for computer and 
network infrastructure as for the study, understanding and use of this 
infrastructure, office programs, and common Internet services. 

Computer Science / Informatics 

We will mostly use the term computer science instead of informatics. However 
we consider the two terms to be equivalent. 

Computer science covers the full fledged academic subject, including but not 
limited to algorithms, data representation, automations, communication 
protocols, hardware design, programming, compilers and so on. Knowing how to 
use a particular version of an office package is not considered to be broad 
enough to be called computer science or informatics. 

Digital Literacy 

Digital Literacy means the ability to use current office software and standard 
Internet communication across subjects. 
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Common problems with terminology 

Unfortunately digital literacy is often confounded with computer science (or 
informatics) by decision makers, teachers and, as a consequence, also by 
students.  

From the decision makers perspective this might create the illusion that CS is 
already taught and integrated in school. Actions to improve the situation of CS 
at school often result in giving more importance to digital literacy.  
From the students perspective this induces a bad image of CS, since digital 
literacy courses are often found to be of little challenge. 

Situation in the UK 

This is mainly a summary of the report “Shut down or restart”6

The Royal Society

 by the Royal 
Society, issued in January 2012. The report was executed in collaboration with 
schools, business and industry. 

7

School systems 

 “is a self-governing Fellowship of many of the world’s most 
distinguished scientists” with the goal to “recognize, promote, and support 
excellence in science and to encourage the development and use of science for 
the benefit of humanity”. The report was initiated in August 2010, driven by “a 
high degree of concern” about “aspects of the current provision of education in 
Computing in the UK”.  

The UK's four school systems (England, Northern Ireland, Scotland and Wales) 
are, for our purposes, similar enough to be described as one here. Today, school 
is mandatory up to about age 16, including 6 to 8 primary years and 4 
secondary years which are terminated by a GCSE (General Certificate of 
Secondary Education), which is passed in one or two (in rare cases three) 
selected subjects. 

“Students may then continue their secondary studies for a further two years 
(sixth form), leading most typically to A-level qualifications, although other 
qualifications and courses exist, including Business and Technology Education 
Council (BTEC) qualifications, the International Baccalaureate (IB) and the 
Cambridge Pre-U. The leaving age for compulsory education was raised to 18 by 

                                       

6 http://royalsociety.org/education/policy/computing-in-schools/report/ 

7 http://royalsociety.org/about-us/ 

http://royalsociety.org/education/policy/computing-in-schools/report/�
http://royalsociety.org/about-us/�
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the Education and Skills Act 2008. The change will take effect in 2013 for 16-
year-olds and 2015 for 17-year-olds.” 

Terminology 

UK secondary schools have mandatory courses labeled “ICT” or even 
“computing”. However in practice, these courses are mostly about digital literacy 
and often taught by non-specialists. In their report they recommend not to use 
the term “ICT” anymore, since it is perceived negatively (boring, not 
challenging) by many students. 

On pages 5 and 17 they explicitly give their definition of the terms “Computing”, 
“ICT”, “Computer Science”, “Information Technology” and “Digital Literacy”. 
They insist that part of the problem with CS education is the confusion of those 
terms and a reduction to digital literacy which is perceived as little challenging 
by students. They suggest this to be a reason why students choose not to take 
advanced CS courses. Another problem is that schools policy makers often do 
not distinguish between the different terms and fail to support computer science 
at their school. 

Current situation of ICT and Computer Science 

Situation in Secondary schools 

Mandatory ICT courses exist at most schools. Those courses are mostly about 
digital literacy and often taught by non-specialists. As a consequence, these 
courses cast a bad image on advanced courses. 

Schools report no problem when hiring teachers for open ICT or computer 
science positions. At the same time they report that their ICT and computer 
science teachers are poorly qualified. There is no clear indication for what causes 
this discrepancy, but terminology problems among decision makers at school's 
might be a part of it. 

Many CS teachers report that using or even installing specialized software (like 
programming environments) is impossible or tiresome because of overly 
“secured” infrastructure and uncooperative system administrators.  

Situation at Universities 

Most universities in the UK offering studies in CS do not seem to value advanced 
CS courses taken in high-school. Many of them require or recommend Advanced 
Math but hardly recommend taking CS courses in high-school. A reason for this 
might be that the contents of CS courses vary considerably not only between 
schools, but also between teachers. 
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Strategies for change 

Actors 

Aside the Royal Society, in 2009 the “Computing at School Working Group”8 
(CAS) has been founded. This group is a grass root movement of concerned 
people, mostly teachers and practitioners, counting now over 1000 members. 
They organize teacher training, assist in networking teachers and recently 
published a document with arguments for CS at school: “Computer Science as a 
school subject. Seizing the opportunity”9. They also give pertinent definitions 
and explanations of what computer science is and why it is so important. The 
CAS also proposes a curriculum10

In a well noted speech at the BETT show (about learning-technology) in January 
2012, Michael Gove, the Secretary of State for Education, held a widely noted 
speech in favor of computer science at school

 (latest version of March 2012). 

11

Main focus points 

. He plans to withdraw the 
current ICT curriculum by September 2012 (as it has been identified as boring 
and dissuasive for further CS studies) and give the liberty to schools to 
implement their own CS curriculum. He explicitly mentioned the curriculum 
established by the CAS. 

The Royal Society's report states the 
following main focus points: 

A radical overhaul and rebranding. The use 
of the term ICT is discouraged and the focus 
should be shifted from Digital Literacy away 
to Computer Science as an academic subject. 

Provide a flexible IT-infrastructure in school, 
allowing for specialized hard- and software 
needed to teach challenging computer 
science courses. 

                                       

8 http://www.computingatschool.org.uk/ 

9 http://www.computingatschool.org.uk/data/uploads/Case%20for%20Computing.pdf  

10 http://www.computingatschool.org.uk/data/uploads/ComputingCurric.pdf 

11 http://www.education.gov.uk/inthenews/speeches/a00201868/michael-gove-speech-at-the-bett-  show-

2012  

Illustration 1: Viscous circle of ICT education in 
the UK, see page 7 in the UK report. 

http://www.computingatschool.org.uk/�
http://www.computingatschool.org.uk/data/uploads/Case%20for%20Computing.pdf�
http://www.computingatschool.org.uk/data/uploads/ComputingCurric.pdf�
file:///\\srvsbs01\Projekte\Förderprogramme\FIT%20-%20Fit%20in%20Informatik\FIT%20-%20Kommunikationsoffensive\K2%20Publikationen\Informatische%20Bildung%20CH+Welt\Informatik%20weltweit\Report%20gelayoutet\http:\www.education.gov.uk\inthenews\speeches\a00201868\michael-gove-speech-at-the-bett-%20%20show-2012�
file:///\\srvsbs01\Projekte\Förderprogramme\FIT%20-%20Fit%20in%20Informatik\FIT%20-%20Kommunikationsoffensive\K2%20Publikationen\Informatische%20Bildung%20CH+Welt\Informatik%20weltweit\Report%20gelayoutet\http:\www.education.gov.uk\inthenews\speeches\a00201868\michael-gove-speech-at-the-bett-%20%20show-2012�
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Cracking the above viscous circle depicted in Illustration 1 at several points. 

Curriculum 

The Royal Society's report does not include a curriculum but they list some 
important points about the current curriculum and the work to be done for a 
future one (UK Report, Appendix E, pages 94-95): 

Make sure terminology is clear. Current ICT courses are in many cases too low 
level (mainly Digital Literacy), on the one hand due to the breadth of the current 
curriculum (teachers pick their favorite parts), on the other hand due to the fact 
that currently many ICT teachers do not have a background beyond office 
software. The CAS has recently proposed an updated curriculum and continues 
to improve it. Chances are good that many schools will base their new curricula 
on this proposal. 

Teacher Training and Qualification 

Schools report no problem recruiting teachers for open positions in ICT teaching. 
At the same time the schools also report that there are “many 'unqualified' 
teachers teaching ICT/Computing” (UK Report, see page 80). 

There are discussions of introducing incentives to recruit computer science savvy 
teachers. The CAS also offers courses for teachers to brush up their knowledge 
in computer science. 

Situation in the US 

This section is mainly a summary of the US report “Running on empty” 12 , 
published in 2010 by the ACM13 (Association for Computing Machinery) and the 
CSTA14

School systems 

 (Computer Science Teachers Association). 

“The ages for compulsory education vary by state. It begins from ages five to 
eight and ends from ages fourteen to eighteen.15

                                       

12

[...] In most public and private 
schools, education is divided into three levels: elementary school, middle school 
(sometimes called junior high school), and high school (sometimes referred to as 
secondary education). In almost all schools at these levels, children are divided 

 http://www.acm.org/runningonempty/fullreport.pdf 

13 http://www.acm.org/ 

14 http://csta.acm.org/ 

15 http://www.infoplease.com/ipa/A0112617.html 

http://www.acm.org/runningonempty/fullreport.pdf�
http://www.acm.org/�
http://csta.acm.org/�
http://www.infoplease.com/ipa/A0112617.html�
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by age groups into grades, ranging from kindergarten (followed by first grade) 
for the youngest children in elementary school, up to twelfth grade, the final 
year of high school. The exact age range of students in these grade levels varies 
slightly from area to area.”16

Terminology 

 

One of the problems of CS education in high school is due to the fact that the 
distinction between the mere use and understanding computing technology has 
been blurred. The report emphasizes how computer science should be 
understood and what computer science education should include. See US Report 
page 8 for a summary and page 24 for a detailed definition also of further terms. 

Current situation of ICT and Computer Science 

Situation in Secondary schools 

Computer science is just an elective most of the time. This means that only few 
resources get allocated to those courses. This is especially a problem in schools 
where resources and availability of competent teachers are scarce. CS is no core 
subject for graduation and only in rare cases students can make it count as 
math credits. For many students the regulations regarding CS courses for 
graduation are often unclear. 

The broad confusion in terminology among policy makers, administrators and 
teachers does not help to support and deliver high quality CS courses. 

Schools implement the curriculum proposed by the CSTA17

Strategies for change 

 at least on paper to 
various degrees (ranging from none at all to completely). However not much 
information is available on what is actually taught at the schools implementing 
the curriculum. 

Computer science has not been included in the STEM initiative (Science, 
Technology, Engineering and Mathematics). By drawing attention to necessity 
and lack of serious CS education, the CSTA and ACM are on the forefront. 

Actors 

The CSTA the “Computer Science Teachers Association” describes itself as  
follows: “A limited liability company under the auspices of ACM, has been 

                                       

16 http://en.wikipedia.org/wiki/Education_in_the_United_States 

17 http://csta.acm.org/Curriculum/sub/CurrFiles/K-12ModelCurr2ndEd.pdf  

http://en.wikipedia.org/wiki/Education_in_the_United_States�
http://csta.acm.org/Curriculum/sub/CurrFiles/K-12ModelCurr2ndEd.pdf�
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organized to serve as a focal point for addressing several serious (crisis level) 
issues in K–12 computer science education, including: 

• Lack of administrative, curricular, funding, professional development and 
leadership support for teachers 

• Lack of standardized curriculum 
• Lack of understanding of the discipline and its place in the curriculum 
• Lack of opportunities for teachers to develop their skills and interests  

The ACM describes itself by “the world’s largest educational and scientific 
computing society, [which] delivers resources that advance computing as a 
science and a profession.”18

Curriculum 

 

The CSTA and the ACM proposed a curriculum in 2003. However it seems that its 
adoption is slow, uncoordinated and mostly on paper. It has been adopted (on 
paper) to various degrees. 15 out of 50 states do not implement anything, 8 
implement everything, 6 more implement more than half, the median is at 15%. 
However, no information is given or collected on what is actually taught. A new 
revised edition19

“Curricula in the United States vary widely from district to district. Not only do 
schools offer a range of topics and quality, but private schools may include 
religious classes as mandatory for attendance. […] There is debate over which 
subjects should receive the most focus, with astronomy and geography among 
those cited as not being taught enough in schools.”

 has been published in 2011. There seem to be several reasons 
for the slow or complete lack of implementation. Firstly CS is only an elective 
and therefore only gets few resources in schools. Secondly incentives for 
becoming a teacher are low, especially for people with well founded CS-
knowledge. Third, the discrepancy between different schools seems to be very 
important: 

20

Surprisingly, it seems that astronomy has the better lobby than computer 
science (at least on Wikipedia). Unfortunately STEM education does not explicitly 
include computer science. The CSTA report highly recommends this inclusion. 

 

                                       

18 from the CSTA's model curriculum 

19 http://csta.acm.org/Curriculum/sub/CurrFiles/CSTA_K-12_CSS.pdf 

20 http://en.wikipedia.org/wiki/Education_in_the_United_States#Curriculum_issues 

http://csta.acm.org/Curriculum/sub/CurrFiles/CSTA_K-12_CSS.pdf�
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Teacher Training and Qualification 

Teachers often do not know if qualifications are required and what they would 
be. If qualifications exist, they often do not include CS topics, but mostly Digital 
Literacy. The CSTA offers Teachers Workshops21 about various themes, where 
environments for introductory programming like Scratch 22  or AppInventor 23

Situation in Israel 

 
seem to dominate. 

Most of the following information is neatly presented in the article “A Model for 
High School Computer Science Education: The Four Key Elements that Make 
It!”24

School system 
. 

Primary school (6 years) and lower secondary school (3 years) are compulsory 
and free. This then can be followed by 3 years higher secondary school, which is 
neither compulsory nor free. Higher secondary school is finished by the “Bagrut 
Examinations” in 5 subjects, which is comparable to the Swiss Matura. Normally, 
before entering a university 2 years (for women) or 3 years (for men) of military 
service are due.25

Terminology 

 

Terminology seems not to be an issue anymore, as CS education is firmly 
established as an elective in high schools. There is no mention of terminology 
problems, as work on the CS curriculum began in 1990 already. 

Current situation of ICT and Computer Science 

Israel has a centralized school system. In 1990 the ministry of education 
initiated the elaboration of a CS curriculum for secondary schools. The 
curriculum was applied in 1998 including text books and teacher guides. Teacher 
qualification and certification has gradually followed and has been tightened 
since. 

                                       

21 http://csta.acm.org/ProfessionalDevelopment/sub/TeacherWorkshops.html 

22 http://scratch.mit.edu/ 

23 http://www.appinventor.mit.edu/ 

24 O. Hazzan, J. Gal-Ezer and L. Blum, SIGCSE'08, March 12-15, 2008, Portland, Oregon, USA.  

 http://edu.technion.ac.il/Faculty/OritH/HomePage/MTCS_Course/HS_CSE_Model_08.pdf  

25 http://handouts.aacrao.org/am08/finished/T1100a_T_Schumacher.pdf 

http://csta.acm.org/ProfessionalDevelopment/sub/TeacherWorkshops.html�
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Situation in higher secondary schools 

There are two eligible CS-courses offered in grades 10, 11 and 12: a 3-unit (270 
hours “basic” CS) and a 5-unit course (450 hours “advanced” CS). Note that 
these CS courses are not compulsory but mandatory electives. They seem to be 
comparable to the Swiss “Schwerpunkt-“ and “Ergänzungsfach”. 

Situation at Universities 

The only information available to us is that before 1995 universities did not 
value CS courses in high-school. Whether this has changed would be interesting. 
We found indications, that CS courses are highly valued by the Israeli military. 

Strategies for change 

Israel has managed to introduce “real” computer science in its high-schools in a 
top-down manner. Thanks to a political decision, a centralized school system and 
a prominent research in CS education, Israel's high-schools now have high 
quality mandatory elective CS courses which can be part of the final graduation 
exams. 

They are currently working on a curriculum for middle school (grades 7-9) 
including a mandatory core course and an elective course. The core course 
focuses on programming (using Scratch), robotics and spreadsheets in a 
scientific context. Their goal is to attract more students into scientific subjects. 

Actors 

The introduction of CS into high-school has been initiated by the ministry of 
education in 1990. The process was driven by the highest authorities.  

Main focus points 

First a curriculum was established including a basic (270 hours) and an 
advanced (450 hours) variant. Text books and teaching material where created. 
Teacher training and requirements to teach CS were gradually extended. Today 
at least a bachelor in CS is required for new teachers. 

Curriculum26

The curriculum describes two course sets, basic and advanced for grades 10,11 
and 12. The basic the 3 unit course (90 hours each) is composed of the following 
parts: Foundations 1 & 2, Practical Lab selected among: Information Systems, 

 

                                       

26 “Didactics of Introduction to Computer Science in High School” by M. Armoni, T. Benaya, D. Ginat  

and E. Zur in “Teaching Fundamental Concepts of Informatics”, Lecture Notes in Computer Science 5941, 

Springer. 
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Logic Programming, Functional Programming, Computer Graphics, Computer 
Organization and Assembly Language, Introduction to Web Programming. 

The advanced 5 unit course includes the basic course above plus Software 
Design and an advanced unit selected among: Computational Models, 
Operations Research, Computer Systems and Assembly Language, further 
Object Oriented Programming. 

In 2008 a revision of the curriculum was started and a shift towards object 
oriented programming has been made. Today, mostly Java or C# are taught as 
programming languages. 

Teacher Training and Qualification 

Today new CS teachers are required to have a CS teaching license, which 
includes teacher preparation programs, and at least a CS bachelor. For a good 
overview of the situation in 2010 see “A Survey of Computer Science Teacher 
Preparation Programs in Israel Tells Us: Computer Science Deserves a 
Designated High School Teacher Preparation!”27

Situation in Germany 

 

School systems 

Every one of the 16 states is responsible for its school system. However they all 
share mandatory primary school (normally 4 years) followed by secondary I up 
to grade 10 (normally 6 years). After this secondary II (grades 11 to 13) is 
usually terminated by the Abitur which gives access to universities. 

Terminology 

Terminology seems not to be a big issue in the reviewed papers. 

Current situation of ICT and Computer Science 

The “Gesellschaft für Informatik”28 (GI) has published in 2008 a very detailed, 
highly researched and motivated proposal for a curriculum in computer science 
in secondary school (grades 5-10) 29

                                       

27 N. Ragonis, O. Hazzan, J Gal-Ezer in  

 “Grundsätze und Standards für die 
Informatik in der Schule”. Note that this document is intended for secondary I, 
meaning up to grade 10 (roughly age 16). 

SIGCSE '10 Proceedings of the 41st ACM technical symposium  

 on Computer science education Pages 401-405,  http://dl.acm.org/citation.cfm?id=1734402  

28 http://www.informatische-bildung.de/  

29 http://fa-ibs.gi.de/fileadmin/gliederungen/fb-iad/fa-ibs/Empfehlungen/bildungsstandards_2008.pdf  
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In this document not much is said about things going wrong, but a clear vision is 
given of how good computer science education should look like. 

Situation in Secondary schools 

Roughly half of the secondary I schools offer courses related to computers.30 As 
Germany has 16 school systems, course offering range from none at all to 
mandatory courses. Most curricula contain the integration of ICT in other 
subjects in Secondary I. In Secondary II most schools offer elective and 
mandatory elective computer science courses where the advanced courses can 
count towards graduation. For a detailed analysis see “Synopse zum 
Informatikunterricht in Deutschland” by Isabelle Starruß, bachelor thesis 201031

Computer science curricula which have been revised since 2008 mostly follow 
the guidelines established by the GI. 

. 

Situation at Universities 

A quick and informal review of about 5 German universities' websites revealed 
that most universities do not have any special requirements (other than the 
Abitur) for students who would like to study computer science. 32  Some 
recommend preparatory math courses. 33  There are universities who value 
grades of computer science courses.34

Strategies for change 

 

Germany has no centralized school system and the urge for better CS education 
has come from the bottom, rather than from the top. The establishment of well 
founded CS curriculum seems to a key element, since it serves now as a basis 
for the revisions of secondary I school's curricula. There are efforts on the way 
to provide teaching units in informatics for primary schools. 

Actors 

“German Informatics Society (Gesellschaft für Informatik e.V. (GI)) is a non-
profit organization with about 22,000 members living across the world.” Starting 
                                       

30 http://tu-dresden.de/die_tu_dresden/fakultaeten/fakultaet_informatik/smt/dil/ib/dateien/ 

informatics_education_worldwide.pdf  

31 http://dil.inf.tu-dresden.de/uploads/media/Bakkalaureatsarbeit_Isabelle_Starruss_01.pdf 

32 http://www.informatik-studium.org/ 

33 https://www.ei.rub.de/studium/vor-dem-studium/bachelor/ 

34 http://www.ifi.lmu.de/studium/studiengaenge/informatik/eignungsfeststellungsverfahren-fuer-das-

informatikstudium “(wobei die Abiturnote mit 60% und der Notenmittelwert aus den Fächern Mathematik und 

gegebenenfalls Physik, Informatik und Englisch mit 40% eingeht)” 
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file:///\\srvsbs01\Projekte\Förderprogramme\FIT%20-%20Fit%20in%20Informatik\FIT%20-%20Kommunikationsoffensive\K2%20Publikationen\Informatische%20Bildung%20CH+Welt\Informatik%20weltweit\Report%20gelayoutet\http:\tu-dresden.de\die_tu_dresden\fakultaeten\fakultaet_informatik\smt\dil\ib\dateien\%20informatics_education_worldwide.pdf�
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in 2003 they established guidelines for a computer science curriculum for 
secondary I schools. It was published in 2008. It is now actively used for 
revising and establishing curricula across the different states of Germany. 

Curriculum 

Where CS curricula are or have been revised or adapted in the last 4 years, they 
are many times based or at least inspired by the proposed standards by the GI 
(Germany Informatics Society). 

Teacher Training and Qualification 

Teacher training in computer science exists in Germany, but the situation seems 
not to be entirely satisfactory for several reasons35

The need for CS teachers is expected to be raising significantly, since on the one 
hand the subject is slowly gaining importance and on the other hand many 
current CS teachers are expected to soon retire. 

: The numbers of candidates 
is small, so it is difficult to offer well adapted courses aimed to cover the breadth 
of CS subjects to be taught. Many candidates also do not finish teacher training, 
may be due to wrong expectations but also to inadequate course offerings. 

Learnings for Switzerland 

The recommendations given in this section are not only based on the study of 
the situation in the UK, the US, Israel, and Germany. The author's personal 
experience teaching computer science at a Swiss high-school between 2006 and 
2012 also enters into account. 

Clarifying the Terminology 

In the UK and the US the confusion about the terminology and what computer 
science actually is seems to be a major cause for poor or absent computer 
science education at secondary schools. The same problem seems to exist in 
Switzerland, where the terms “informatics”, “ICT” and “digital literacy” are often 
confounded, blurry, and used interchangeably. 

Israel and partially Germany seem to have left this problem behind (or at least 
diminished) by establishing a sound curriculum and hereby defining the 
terminology. 

In Switzerland it might be futile to try to explain to decision makers what CS 
really is and that mere digital literacy is a completely different thing. The book 

                                       

35 http://hdi2010.uni-paderborn.de/download/files/WSLehrerbildungBericht.pdf  
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informatik@gymnasium (published 2013 in German and French36

Establishing a Computer Science Curriculum 

) is one step in 
this direction, because it argues that higher education without the subject 
computer science has no future. A more promising course of action seems to be 
to establish a sound curriculum backed by respected entities. Our guess is that 
many policy makers agree that computer science is worth to be pushed, so it is 
very important to give them a very usable definition of computer science. A 
curriculum proposal seems to be of a high usability. 

Both Israel and Germany first established over several years a thorough 
curriculum for computer science education. As these curricula were well founded 
and backed by respected entities, they were (or currently are, in the case of 
Germany) accepted and implemented by schools. These curricula also serve as a 
clear definition of what computer science really is.  

In Israel the work was commissioned by the ministry of education and executed 
by computer scientists and teaching experts. Israel's school system is 
centralized, so the changes could then be applied nation-wide. The whole 
process took about 8 years from start to the first implementation and continues 
in order to adapt and improve the curriculum. In the years following the 
introduction in schools, teacher certification has been improved and 
strengthened gradually.  

In Germany the “German Informatics Society” initiated the work on a curriculum 
for school years 5 to 10. They made people collaborate from many areas, 
scientists, practitioners, researchers in education and teachers. The result of five 
years work is a very complete and well founded document including not only a 
detailed curriculum but also examples of teaching material and references to 
latest developments in educational science. This curriculum now serves as a 
base for new curricula in the different state school systems. However, it seems 
that teachers with a solid enough knowledge of computer science are still rare. 

In the US the ACM and CSTA has established a curriculum as well. However it 
seems that its adoption is slow, uncoordinated and mostly on paper.  

In the UK work on a curriculum is in progress by the CAS, which has found much 
attention and is likely to serve as a base for future developments in CS 
education. 

                                       
36 http://fit-in-it.ch/ or http://www.nzz-libro.ch/informatikatgymnasium.html 
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The establishment of a CS curriculum in Switzerland is powered by Hasler 
Foundation37

 

. This curriculum should be established in collaboration of all key 
players including scientists, practitioners, teachers, schools, universities and the 
economy such that the curriculum reflects also the computer science 
competences needed by universities in all kind of sciences. This project is 
backed by the Swiss Informatics Society and the SVIA (Swiss Society for 
Informatics in Education). This project will require several years to complete and 
should be accompanied and followed by the creation of teaching material, ideally 
openly available on-line. The curricula of Germany (where also Swiss and 
Austrian experts participated) and those in other countries should serve as an 
inspiration. 

  

                                       
37 Hasler Foundation: The purpose of the Hasler Foundation is to promote information and communications 

technology (ICT) for the well-being and benefit of Switzerland as an intellectual and industrial centre. 

http://www.haslerstiftung.ch 
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Conclusions 
Observing the tendencies and orientations of the different countries concludes 
this study. To summarize the directions taken by countries towards introducing 
CS as a subject at schools, it can be concluded that all are sitting in the same 
boat.  

There are efforts in several different directions for developing CS standards. 
Three main initiatives were identified: ACM/CSTA, GI and IFIP-TC3. The lack of 
an accepted set of terms makes this task more difficult. Moreover, a standard 
requirement of certification for CS teachers is a common request in all countries. 

There is currently an important discussion about terminology related with 
informatics, ICT and digital literacy (e.g. UK proposal). The concepts are clear 
but the terms are usually mixed and confused. These need to be strengthened in 
order to have a good foundation for teacher training, curriculum development, 
the definition of students’ competences, etc. 

Almost all the countries have followed the same historical pattern and because 
of this, almost all, with the exception of Poland, Slovenai and Slovakia, are 
facing the elimination of ICT as a subject. The amount of time devoted to ICT in 
schools has already been severely reduced and to save it from complete 
removal, even as an integrated subject, the amount of time available for ICT 
should be increased rather than reduced. 

On one hand, the structure of the education system is important for any strategy 
aiming to implement CS at school. On the other hand, the decision-making and 
practical implementation are related to the political system – in federal countries 
the process is more difficult (USA, Germany, Switzerland). It is important to find 
the unification among the different states; otherwise there is the risk of having 
discrepancies in the opportunities available to pupils. 

Even when the strategies implemented by different countries are closely related 
to their political and educational systems, there is often a tendency to 
implement CS as an elective subject mostly in grades 9 - 12. Some of the strong 
initiatives in discussion are based on this tendency, for instance the UK proposed 
a reduction in the amount of mandatory subjects in general, which will result in 
more room for optional subjects. 
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