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Introduction 

The definition of "educated human", which is used to describe literate and arithmetic 

information, has changed today. Coding skills that find their place in this definition is a new 

language used to communicate with information technology. Coding which is a common 

language of digital cultures is one of the fundamentals of information literacy. It has been 

found that all of the concepts of 21st-century skills  (thinking, problem-solving, 

communication, collaboration, information and technology literacy, flexibility and 

adaptability, global competencies and financial literacy) are directly related to "coding" and 

these skills provide important opportunities for students to plan their future. (Rushkoff, 2010) 

Coding is not only limited to information technologies but is also very important in terms of 

interdisciplinary interaction. By gaining algorithmic thinking skills early in life, children will be 

able to solve problems with creative thinking, even if they encounter problems in different 

areas and courses. Therefore, computer literacy and programming, algorithmic problem 

solving and programming,  teaching coding with the robotic and computing themes widely 

take place in the education curricula of various European countries. (Eurydice) In Turkey, the 

ICT course also has been completely updated and rearranged with coding works recently. 

In recent years, coding and software education has an important place in the education 

curricula of almost every country in the world. In each country, different software training is 

applied and the software languages which are used differ from one country to another 

country. In addition, countries start software education at different levels. The coding and 

software training curricula applied in the schools of the partner countries have been examined 

to ensure that institutions and educators who provide coding training and in-depth knowledge 

of all these issues are well-known. In this report, the coding and software curriculum of the 

software is included in the countries of the partner schools and institutions of the code is 

loading project. 

 

 

 

 

 



 
 

  

 

Coding and Software Curriculum in Turkey 

National ICT Curriculum Developments in Turkey 

There is a guideline for integrating ICT in education at a large scale that recognizes the value 

of inter-ministerial collaboration when implementing an ICT in Education plan (UNESCO, 

2004). There are two main institutions in Turkey, the Ministry of National Education (MoNE) 

and the Higher Education Council (HEC) that are responsible for the organization and 

utilization of all levels of education: defining roles, concrete work plans attached to realistic 

budgets, and putting and following up a clear and measurable vision. 

While in the primary curriculum, the subject information and communication 

technologies(ICT) is an elective course, ICT is a mandatory course that is offered two hours per 

week in secondary education. These courses aim to teach basic computer skills and to 

introduce students to some commonly used computer applications, such as word processors, 

paint, and communication tools. The objectives of ICT have been defined by the MoNE. 

Concepts and descriptions include computer literacy terms “Literacy includes the ability to 

read and interpret media, to reproduce data and images through digital manipulation, and to 

evaluate and apply new knowledge gained from digital environments” of computers to solve 

problems. The main objectives are as follows (MoNE, 2005): 

• to develop an understanding of the practical methods of using computers, 

• to learn the definitions, developments and ways of using computers, 

• to identify the basic parts and their functions of computers, 

• to use basic software, 

• to get information from reliable resources 

The last ICT curriculum has been developed and put into practice in 2005. However, some 

minor modification has been made according to evaluations of research findings implemented 

during the process. The current ICT curriculum, which is already used to facilitate information 

and communication technologies in schools, is limited as to the technologies and software 

provided to learners (Gülbahar, Ilkhan, Kilis & Arslan 2013). Defining abilities of ICT or digital 

literacy is not easy, but one definition that commonly uses three „abilities‟ is as follows (Nutt 

2010) : 

• The ability to use digital technology, communication tools or networks to locate, evaluate, 

use and create information. 

• The ability to understand and use information in multiple formats from a wide range of 

sources when it is presented via computers. 



 
 

  

• A person‟s ability to perform tasks effectively in a digital environment. 

Defining or creating IT standards is an effective and important way of both teacher 

competencies and learners achievement levels (Thomas, & Knezek, 2008; Steiner 2012). 

Therefore, the existing ICT curriculum aims to include important concepts such as digital 

literacy, technology use, ethical considerations, security, privacy, programming concepts and 

cybercrime types. 

The framework of National ICT 

Hence, a framework of the National ICT curriculum approach was established based on the 

international standards of ICT (NAACE, 2007; ISTE, 2013), which was composed of four 

dimensions: 

(1) Digital literacy, 

(2) Communication, Knowledge Sharing and Self-Expression via ICT, 

(3) Research, Knowledge Construction and Collaboration and 

(4) Problem Solving, Programming and Development of Authentic Materials. 

The general goal of the standards-based curriculum was formulated as: “learners are expected 

to use information and communication technologies effectively, efficiently and in parallel with 

the ethical values”. The official name of the course is specified as “Information and 

Communication Technologies and Software” (Table 1). 

Besides, cognitive and technical competencies are another crucial topic to take into 

consideration in the curriculum development process. Digital literacy can be achieved through 

the use of digital technologies, i.e. communication tools and social networks in the process of 

accessing, managing, designing, evaluating and creating information through cognitive and 

technical knowledge, skills and values through doing tasks rather than just reading about it. 

Furthermore, learners have different background knowledge on the topic in the huge school 

system, each learner should be provided with an individual instructional design according to 

their background knowledge. 

 

 

 

 

 

 

 

 

 



 
 

  

 

ICT levels for learners used as a guide while specifying learning outcomes 

 

 

 

 

 

 

 

 

 

 

Levels Explanation 

 

Basic I Understanding ICT 

 

Basic I Understanding ICT 

Basic II Accessing and Evaluating information Basic II Accessing and Evaluating information 

Intermediate I Managing information Intermediate I Managing information 

Intermediate II Transforming information Intermediate II Transforming information 

Advanced I Creating information Advanced I Creating information 

Advanced II Sharing information Advanced II Sharing information 

  



 
 

  

Digital Education Priorities in Turkey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

  

 

 

 

 

 

 



 
 

  

Coding and programming in Turkish national education curriculum 

The rapid change in science and technology, changing needs of the individual and society, 

innovations and developments in learning and teaching theory and approaches have directly 

affected the roles expected from individuals. This change defines the qualifications of a person 

who produces information, can use it functionally in life, solve problems, think critically, 

enterprising, determined, have communication skills, empathize, contribute to society and 

culture, etc. The education programs that will serve the education of individuals with this 

quality of texture have been prepared in a simple and understandable structure that aims to 

gain value and skill rather than a structure that conveys only knowledge. In line with this 

purpose, the learning outcomes that are aimed to be acquired in a holistic and one-time 

manner are included, along with repetitive gains and explanations with a spiral approach at 

different subject and grade levels. In line with this purpose, Information Technologies and 

Software Course Curriculum aim to provide the students with the following achievements: 

1. To be individuals who understand technological concepts, systems and processes as digital 

citizens, 

2. To use information technologies effectively and appropriately, 

3. Access, research and use of Internet-based services, 

4. To create a general understanding and technical knowledge about computer science, 

5. To acquire and develop problem-solving and computational thinking skills, 

6. To follow and evaluate the reasoning process, 

7. As a part of the learning process, they acquire collaborative working skills, make use of 

social environments and share what they have learned, 

8. Searching for learning opportunities on the internet, 

9. To be able to express their verbal and visual expression by developing an understanding of 

algorithm design 

10. Selecting and applying the appropriate programming approach to solve problems, 

11. Creating technical knowledge on programming, 

12. Being able to use at least one of the programming languages, 

13. Carrying out studies on product design and management, 

14. Developing innovative and original projects for the solution of problems encountered in 

daily life (problems faced by elderly and disabled people, etc.), 

15. Aims to gain awareness about lifelong learning. 

 



 
 

  

There are five basic units in the program at 5 and 6-grade levels. Information Technologies 

under the unit title; The importance of information and communication technologies in daily 

life, cultural and social, individual and socially positive and negative effects of information and 

communication technologies, working principles of computers and other components, 

performing basic operations on files and current technologies and applications are discussed. 

Under the title of Ethics and Security Unit; concepts such as information privacy and security, 

ethical values, digital citizenship are mentioned. Under the title of Communication, Research 

and Cooperation unit; It is aimed to develop an understanding of how different systems and 

individuals communicate with each other, to reach and share correct information by using 

search methods effectively, to provide effective communication and collaboration using 

communication technologies, and finally to use and manage different social environments 

effectively. Under the product creation unit title; presenting and visualizing information and 

ideas in ways that different target audiences understand (eg text, sound, pictures and 

numbers), choosing and using the right tools and approaches in the process of structuring 

information, and finally using different technological tools, products such as audio, video, 

animation and website designing, developing, publishing and presenting are discussed. Under 

the title of Problem Solving and Programming unit; developing an understanding of algorithm 

design (search, sort, etc.); It is aimed to gain skills in expressing verbal and visual expression, 

using variables, assignment, ordered logic, decision structure, loop and function structures to 

solve problems, choosing and applying the appropriate programming approach to solve 

problems. In the course, which will be taught two hours a week in the 5th and 6th grades, it is 

aimed that students gain basic computer use and programming skills.  

 

MIDDLE SCHOOL ICT CURRICULUM 

TITLE OF THE UNIT 
5TH GRADE 6TH GRADE 

TITLE OF THE TOPIC TITLE OF THE TOPIC 

Information 

Technologies 

1.The importance of Information 

Technologies in daily life 

2.Computer systems 

3.File management 

1.The importance of Information 

Technologies in daily life 

2.Computer systems 

3.File management 

Ethics and Security 
1.Ethical values 

2.Digital citizenship 

3.Privacy and security 

1.Ethical values 

2.Digital citizenship 

3.Privacy and security 

Communication, 

research and 

collaboration 

1.Computer networks 

2.Research 

3.Communication technologies and 

collaboration 

1.Computer networks 

2.Research 

3.Communication technologies and 

collaboration 

Creating a product 
1.Visual processing programs 

2.Word processing programs 

3.Presentation programs 

1.Spreadsheet programs 

2.Audio and video processing 

programs 



 
 

  

Problem solving and 

programming 

1.Problem-solving concepts and 

approaches 

2.Programming 

1.Problem-solving concepts and 

approaches 

2.Programming 

 

In secondary education, the computer science lesson was created by considering the 

differences and goals between normal high schools and vocational high schools. Computer 

Science Course Curriculum is fully focused on problem-solving and programming. It is 

preferred as an elective with the exchange rate approach in the desired class. Within the 

course, computers, tablets or robot kits can be used. Individuals and institutions with different 

technological infrastructure can diversify their applications by choosing different topics in the 

curriculum. This course, consisting of a total of two courses, introduces text-based 

programming by addressing the basic topics of curriculum 1, Ethics, Security, Society, Problem 

Solving and Algorithms, Programming, which are foreseen to be applied 2 hours a week. At 

this level, the desired programming language can be selected (Phyton, C, Java etc.). At the 

level of Setup 2 (Robot Programming, Web-Based Programming, Mobile Programming), all 

approaches suitable for teaching the subject of programming are presented as options. 

This program is prepared to enable students to gain the following achievements: 

1. Being a person who understands technological concepts, systems and processes as a digital 

citizen 

2. Using information technologies effectively and appropriately 

3. Accessing, researching and using Internet-based services 

4. Creating a general understanding and technical knowledge about computer science 

5. To acquire and develop problem-solving and computational thinking skills 

6. Follow and evaluate the reasoning process 

7. Being able to work collaboratively as part of the learning process, social share their 

knowledge and benefit from the environments 

8. Searching for learning opportunities on the Internet 

9. Expressing verbal and visual expression by developing an understanding of algorithm design 

10. Using variable, assignment, ordered logic, decision structure, loop and function structures 

to solve problems 

11. Choose the appropriate programming approach to solve problems and apply them 

12. Creating technical knowledge of programming 

13. Good use of at least one of the programming languages 

14. Navy with basic information about robot programming 

15. Gaining experience in mobile programming 



 
 

  

16. Conducting studies on website design and management 

17. Problems encountered in daily life (problems faced by elderly and disabled individuals, 

etc.) developing innovative and creative projects for the solution 

18. Taking precautions to understand the necessity of protection of personal data in the 

internet environment and to provide information security 

19. Raising awareness of lifelong learning 

In our secondary education institutions providing vocational education, Information 

Technologies area; In addition to software and hardware installation of computer systems, it 

is the field of education and training to gain the competencies of Network Management, 

Computer Technical Service, Database Programming and Web Programming branches located 

under the field.  

1. Network Management 

It İs The Branch Of Education And Training For The Hardware And Software İnstallation Of 

Computer Systems, The İnstallation And Management Of Network Systems And The Problems 

That May Arise On The Network Environment, Solutions And Wide Network Systems 

Management. To Train Professional Personnel Who Have The Competencies To Set Up And 

Manage The Hardware And Software Of Computer Systems, The İnstallation And Management 

Of Network Systems And The Problems On The Network Environment, Solutions, And Routing 

And Routing Management For Wide Network Systems. 

2. Computer Technical Service 

The Education And Training Of The Hardware And Software Of The Computer Systems, 

İnstallation, Maintenance And Troubleshooting Processes And The Establishment Of Systems 

That Can Be Controlled By The Computer Are The Branches Given. To Train Professional Staff 

Who Are Capable Of Making Hardware And Software, İnstallation, Troubleshooting And 

Control Systems Circuits Of Computer Systems. 

3. Database Programming 

Education And Training For The Hardware And Software İnstallation Of Computer Systems, 

The İnstallation Of The Database And Programming Language, The Creation And Management 

Of The Database, Software Development, Error Recovery, Maintenance And Backup Are The 

Branches Given. To Train Technical Staff With The Capabilities Of Hardware And Software 

İnstallation Of Computer Systems, İnstallation Of Database And Programming Language, 

Creation And Management Of The Database, Software Development, Error Recovery, 

Maintenance, Backup. 

 

 

 

 



 
 

  

4. Web Programming 

In addition to the knowledge of the installation of computer systems as hardware and 

software, education and training 6 is aimed at web page design and preparation of interactive 

web applications with the help of programming languages. In addition to the knowledge of 

installing computer systems as hardware and software, it is to train technical staff who have 

the competence to prepare interactive web applications with the help of web page design and 

programming languages. 

In this program, the student; In addition to knowledge, skills and competencies related to 

professional development, information technology fundamentals, programming 

fundamentals, information technical drawing and office programs; 

 • In the Computer Technical Service branch; system maintenance and repair, electronic 

applications, microcontroller, computer-aided applications, open-source operating system 

and professional foreign language, 

 • In Network Management and Cyber Security branch; network systems and routing, server 

operating system, network systems and switching, open-source operating system and 

professional foreign language, 

 • In the field of Database Programming; object-oriented programming, database, mobile 

applications, open-source operating system and professional foreign language, 

 • In the field of Web Programming; It is aimed to gain knowledge, skills and competencies 

regarding web design and programming, internet programming, graphics and animation, 

open-source operating system and professional foreign language. 

 

 

 

 

 

 

 

 



 
 

  

Coding and Software Curriculum in The UK 

In 2013 the Government in the UK introduced Computer Science to the national curriculum 

after research had found that the current delivery of computing education in many UK schools 

was highly unsatisfactory. Although existing curricula for Information and Communication 

Technology (ICT) was broad and allowed scope for teachers to inspire pupils and help them 

develop interests in Computing, many pupils are not inspired by what they were taught and 

gained nothing beyond basic digital literacy skills such as how to use a word-processor or a 

database.  

The Secretary of State for Education, Michael Gove, dis-applied the national 

curriculum ICT programmes of study, attainment targets and statutory assessment 

arrangements - allowing schools and teachers to start creating and teaching more ambitious 

content for the Computer Science curriculum. 

A brand new computing curriculum was published in September 2013 - drawn up not by 

bureaucrats but by teachers and other sector experts, led by the British Computer Society and 

the Royal Academy of Engineering, with input from industry leaders like Microsoft, Google and 

leaders in the computer games industry. 

ICT used to focus purely on computer literacy - teaching pupils, over and over again, how to 

word process, how to work a spreadsheet, how to use programs already creaking into 

obsolescence; about as much use as teaching children to send a telex or travel in a zeppelin. 

The new curriculum teaches children computer science, information technology, and digital 

literacy: teaching them how to code, and how to create their programs; not just how to work 

a computer; but how a computer works, and how to make it work for you. 

Computer Science is a discipline that enhances pupils’ lives as well as their life skills. It prepares 

young people for a world that doesn’t yet exist, involving technologies that have not yet been 

invented, and that present technical and ethical challenges of which we are not yet aware. 

Computer Science encompasses foundational principles (such as the theory of computation) 

and widely applicable ideas and concepts (such as the use of relational models to capture 

structure in data). It incorporates techniques and methods for solving problems and advancing 

knowledge (such as abstraction and logical reasoning), and a distinct way of thinking and 

working that sets it apart from other disciplines (computational thinking). It has longevity 

(most of the ideas and concepts that were current 20 or more years ago are still applicable 

today), and every core principle can be taught or illustrated without relying on the use of a 

specific technology 

Computer Science is a quintessential STEM discipline, sharing attributes with Science, 

Technology, Engineering and Mathematics. It has its theoretical foundations and 

mathematical underpinnings and involves the application of logic and reasoning. It embraces 

a scientific approach to measurement and experiment. It involves the design, construction, 

and testing of purposeful artefacts. It requires understanding, appreciation, and application 

of a wide range of technologies. Moreover, Computer Science provides pupils with insights 



 
 

  

into other STEM disciplines, and with skills and knowledge that can be applied to the solution 

of problems in those disciplines.  Computer Science is an academic subject within the 

curriculum whereas ICT is considered academic if a GCSE was studied but vocational if a BTEC 

or OCR National was studied at Key Stage 4.  ICT can only be studied vocationally within the 

National Curriculum. 

With the introduction of the Progress, 8 measure students were able to study Computer 

Science within the EBACC bucket or in the open bucket dependent on the number of subjects 

studied.  Computer Science would only count for one of the buckets.  ICT is only eligible in the 

open bucket. 

A high-quality computing education equips pupils to use computational thinking and creativity 

to understand and change the world. Computing has deep links with mathematics, science 

and design and technology, and provides insights into both natural and artificial systems. The 

core of computing is computer science, in which pupils are taught the principles of information 

and computation, how digital systems work and how to put this knowledge to use through 

programming. Building on this knowledge and understanding, pupils are equipped to use 

information technology to create programs, systems and a range of content. Computing also 

ensures that pupils become digitally literate – able to use, and express themselves and 

develop their ideas through, information and communication technology – at a level suitable 

for the future workplace and as active participants in a digital world. 

The aims of the national curriculum for computing is to ensure that all pupils: 

• can understand and apply the fundamental principles and concepts of computer science, 

including abstraction, logic, algorithms and data representation 

• can analyse problems in computational terms, and have repeated practical experience of 

writing computer programs to solve such problems 

• can evaluate and apply information technology, including new or unfamiliar technologies, 

analytically to solve problems 

• are responsible, competent, confident and creative users of information and 

communication technology 

By the end of each key stage, pupils are expected to know, apply and understand the matters, 

skills and processes specified in the relevant programme of study. 

At Key Stage 1 (age 5 to 7) Pupils are taught to: 

• create and debug simple programs 

• understand what algorithms are, how they are implemented as programs on digital 

devices, and that programs execute by following precise and unambiguous instructions 

• use logical reasoning to predict the behaviour of simple programs 

• use technology purposefully to create, organise, store, manipulate and retrieve digital 

content 



 
 

  

• recognise common uses of information technology beyond school 

• use technology safely and respectfully, keeping personal information private; identify 

where to go for help and support when they have concerns about content or contact on 

the internet or other online technologies 

At Key Stage 2 (age 7 to 11) Pupils taught to: 

• design, write and debug programs that accomplish specific goals, including controlling or 

simulating physical systems; solve problems by decomposing them into smaller parts 

• use sequence, selection, and repetition in programs; work with variables and various forms 

of input and output 

• use logical reasoning to explain how some simple algorithms work and to detect and 

correct errors in algorithms and programs 

• understand computer networks, including the internet; how they can provide multiple 

services, such as the World Wide Web, and the opportunities they offer for communication 

and collaboration 

• use search technologies effectively, appreciate how results are selected and ranked, and 

be discerning in evaluating digital content 

• select, use and combine a variety of software (including internet services) on a range of 

digital devices to design and create a range of programs, systems and content that 

accomplish given goals, including collecting, analysing, evaluating and presenting data and 

information 

• use technology safely, respectfully and responsibly; recognise acceptable/unacceptable 

behaviour; identify a range of ways to report concerns about content and contact 

At Key Stage 3 (age 11 to 14) – pupils are taught to: 

• design, use and evaluate computational abstractions that model the state and behaviour 

of real-world problems and physical systems 

• understand several key algorithms that reflect computational thinking [for example, ones 

for sorting and searching]; use logical reasoning to compare the utility of alternative 

algorithms for the same problem 

• use 2 or more programming languages, at least one of which is textual, to solve a variety of 

computational problems; make appropriate use of data structures [for example, lists, 

tables or arrays]; design and develop modular programs that use procedures or functions 

• understand simple Boolean logic [for example, AND, OR and NOT] and some of its uses in 

circuits and programming; understand how numbers can be represented in binary, and be 

able to carry out simple operations on binary numbers [for example, binary addition, and 

conversion between binary and decimal] 



 
 

  

• understand the hardware and software components that make up computer systems, and 

how they communicate with one another and with other systems 

• understand how instructions are stored and executed within a computer system; 

understand how data of various types (including text, sounds and pictures) can be 

represented and manipulated digitally, in the form of binary digits 

• undertake creative projects that involve selecting, using, and combining multiple 

applications, preferably across a range of devices, to achieve challenging goals, including 

collecting and analysing data and meeting the needs of known users 

• create, reuse, revise and repurpose digital artefacts for a given audience, with attention to 

trustworthiness, design and usability 

• understand a range of ways to use technology safely, respectfully, responsibly and securely, 

including protecting their online identity and privacy; recognise inappropriate content, 

contact and conduct, and know-how to report concerns. 

At Key Stage 3 students are normally taught for one hour a week. The example Schemes of 

work (SOW) below show how schools ensure that the correct curriculum I taught and how it 

builds upon the programme of study from Key Stage 1 and 2. 

 

 



 
 

  

 



 
 

  

Many schools in the UK now have a three-year key stage 4 programme.  Year 9 often forms a 

foundation year for students studying for their option subjects. 

Stage 4 (age 14 to 16) – students can choose this as a GCSE subject and will be taught for 5 

hours over a 2-week timetable.  Computer Science is part of the EBACC and counts towards 

the students best 8 scores in the progress 8 measure. 

All pupils must have the opportunity to study aspects of information technology and computer 

science at sufficient depth to allow them to progress to higher levels of study or a professional 

career. 

All pupils should be taught to: 

• develop their capability, creativity and knowledge in computer science, digital media and 

information technology 

• develop and apply their analytic, problem-solving, design, and computational thinking skills 

• Understand how changes in technology affect safety, including new ways to protect their 

online privacy and identity, and how to report a range of concerns. 

At Key Stage 4 schools will choose an examination board and follow their programme of study 

to ensure that the students cover all the required elements to enable them to achieve a 

good GCSE grade.  The exam board will break the requirements into two examined units 

plus a computer programming coursework element. 

The following is an example from a popular exam board: 

Component 01: Computer systems 

Introduces students to the central processing unit (CPU), computer memory and storage, 

wired and wireless networks, network topologies, system security and system software. It also 

looks at ethical, legal, cultural and environmental concerns associated with computer science. 

Component 02: Computational thinking, algorithms and programming 

Students apply knowledge and understanding gained in component 01. They develop skills 

and understanding in computational thinking: algorithms, programming techniques, 

producing robust programs, computational logic, translators and data representation. The 

skills and knowledge developed within this component will support the learner when 

completing the Programming Project. 

Programming Project 

Students use Programming Project tasks to develop their practical ability in the skills 

developed in components 01 and 02. They will have the opportunity to define success criteria 

from a given problem, and then create suitable algorithms to achieve the success criteria. 

Students then code their solutions in a suitable programming language and check their 

functionality using a suitable and documented test plan. Finally, they will evaluate the success 

of their solution and reflect on potential developments for the future. 



 
 

  

Students should be offered 20 hours of timetabled time to complete their Programming 

Project. The Programming Project does not count towards a candidate’s final grade but is a 

requirement of the course. 

The programming project is not assessed but has to be completed and proof sent to the exam 

board that this project has taken place. 

The two examinations the student's study equally wait with 50% marks each of qual 

announced in January 2019 that from autumn 2020 programming skills will be assessed 

‘during exams taken by all students at once. The current Programming Project will stop after 

summer 2021 and student will no longer have to complete 20 hours of work under exam 

conditions. 

Computer Science can be studied at post 16 as an A-Level and will carry UCAS points for 

university.  The course builds on the knowledge, understanding and skills established at key 

stage 4 and encourage students to develop a broad range of the knowledge, understanding 

and skills of computing, as a basis for progression into further learning and/or employment. 

The specifications in computer science encourage students to develop:  

• An understanding of, and the ability to apply, the fundamental principles and concepts of 

computer science, including abstraction, decomposition, logic, algorithms and data 

representation 

• The ability to analyse problems in computational terms through practical experience of 

solving such problems, including writing programs to do so 

• The capacity for thinking creatively, innovatively, analytically, logically and critically  

• The capacity to see relationships between different aspects of computer science 

Mathematical skills 

 • The ability to articulate the individual (moral), social (ethical), legal and cultural 

opportunities and risks of digital technology 

A student would be expected to produce a programming task based on a given scenario and 

sit two examinations at the end of the course. 

Topic areas studied are: 

• Fundamentals of programming  

• the concept of data type, including primitive data types and complex data structures 

• data representation  

• following and writing algorithms 

• methods of capturing, selecting, exchanging and managing data to produce information for 

a particular purpose 

• the need for and functions of systems software 



 
 

  

• characteristics of contemporary systems architectures, including processors, storage, 

input, output and their connectivity 

• characteristics of networks and the importance of networking protocols and standards 

• the individual (moral), social (ethical), legal and cultural opportunities and risks of digital 

technology 

Programming Languages studied in schools 

Many programming languages are available to the students to study.  The programming 

language chosen is dependent upon the skills and knowledge of the computer science teacher. 

Popular languages are Scratch and Python.  At Key Stage 3 students must be introduced to 

two programming languages. 

Scratch 

Scratch is a block-based visual programming language and online community targeted 

primarily at children. Users of the site can create online projects using a block-like interface. 

The service is developed by the MIT Media Lab, has been translated into 70+ languages, and 

is used in most parts of the world. Scratch is a user-friendly programme that allows students 

to drag and drop the blocks into place. Scratch is designed especially for ages 8 to 16 but is 

used by people of all ages. Millions of people are creating Scratch projects in a wide variety of 

settings, including homes, schools, museums, libraries, and community centres. 

The ability to code computer programs is an important part of literacy in today’s society. When 

people learn to code in Scratch, they learn important strategies for solving problems, 

designing projects, and communicating ideas. (https://scratch.mit.edu/) 

Python 

Python is an interpreted, high-level, general-purpose programming language. Created by 

Guido van Rossum and first released in 1991, Python has a design philosophy that emphasizes 

code readability, notably using significant whitespace. It provides constructs that enable clear 

programming on both small and large scales.  Python is developed under an OSI-approved 

open source license, making it freely usable and distributable, even for commercial use.  

Popular with beginners and with ICT teachers who have had to learn how to programme. 

(https://www.learnpython.org/) 

Micro: Bit 

In 2016 The BBC Micro: bit was given free to every child in year 7.  The Micro: bit is a pocket-

sized code-able computer with motion detection, a built-in compass and Bluetooth 

technology.  

The Micro: Bit was the BBC’s most ambitious education initiative for 30 years with an ambition 

to inspire digital creating and develop a new generation of tech pioneers. It aims to inspire 

young people to get creative with digital and develop core skills in science, technology and 

engineering.  The Micro: Bit is programmable using software that can be accessed via the 

https://scratch.mit.edu/
https://www.learnpython.org/


 
 

  

microbit.org website.  Schools can purchase accessories for the Micro: Bits such as buggies, 

robots and music boxes. 

The Micro: Bit was issued to year 7 students in 2016 but unfortunately the following years 

intakes within schools did not receive the Micro: Bit.  They could, however, be purchased by 

the schools.  (https://microbit.org) 

GameMaker 

GameMaker is a programme that helps build students confidence in game development. It’s 

built in the language (GML) helps the students to learn the program as they go through 

different tasks.  The programs intuitive ‘drag and drop’ development environment enables 

students to have simple games running smoothly without writing code. It builds their curiosity 

and confidence to then learn programming languages. 

(https://www.yoyogames.com/gamemaker) 

Raspberry Pi 

The Raspberry Pi is a low cost, credit-card sized computer that plugs into a computer monitor 

or TV, and uses a standard keyboard and mouse. It is a capable little device that enables people 

of all ages to explore computing and to learn how to program in languages like Scratch and 

Python. 

HTML/CSS 

HTML is taught to students when developing web pages. CSS adds colour and background 

images and enables students to change the layout of their page. 

Java 

JavaScript is a programming language that is used along with HTML to make interactive 

webpages. Java can be used to create complete applications that may run on a single 

computer or be distributed among servers and clients in a network. 

Computer Science is considered by some to be a hard subject to study and students must have 

a good knowledge and level of mathematics. Not every school in the UK offers computer 

science as an option at Key Stage 4. There are many different websites and organisations that 

help teachers and students learn to programme. 
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Coding and Software Curriculum in Poland 

Perhaps the most important formal information regarding Polish School Curriculum and place, 

which coding and programming take in this document, is the fact, that it has undergone a 

thorough change during last years and since 2016/2017 there’s new School Curriculum, which 

gives unique, important and previously unprecedented place to coding and programming. 

Before 2016 there was no coding or programming as a part of IT education in the Polish School 

Curriculum. The students had only “computer science” classes, which were focused mostly on 

introducing computers as a part of everyday life. Therefore the main aims were to teach basic 

usage of the personal computer,  operating systems (Windows, MAC OS or Linux, depending 

on the school’s equipment), most common programmes (text editors, graphics editors, 

spreadsheets and databases) and internet resources. 

The new School Curriculum saves these elements and introduces also coding and 

programming as a crucial part of education from preschool level until the end of secondary 

schools. Moreover, one of the basic priorities of the new School Curriculum is the developing 

of computational thinking for students of all levels. Computational thinking is defined as the 

ability to solve even complex problems from various fields, with conscious usage of 

information methods and tools. This approach puts algorithmic thinking and coding at the 

centre of a new educational strategy. 

Programming itself is introduced as a process that is not necessarily always connected with 

using a computer or other digital device. Usually, it starts much earlier and is understood as 

an information/ algorithmic approach to solving problems with characteristic steps: 

 defining the problem 

 defining models and concepts 

 finding a solution 

 programming solution 

 testing 

 Where “programming” doesn’t have to be associated with “writing a programme” in a 

programming language but also using ready software, programmes or applications of the 

digital tools. 

The General learning objectives of the IT Education in the Polish School Curriculum are the 

following: 

I. Understanding, analysing and solving problems on a basis of logical and abstract thinking, 

algorithmic thinking and different ways of representing information. 

II. Programming and solving problems with the use of computer and other digital devices: 

algorithm programming, organizing, searching and sharing information, using computer 

applications. 



 
 

  

III. Using a computer, digital devices and computer networks, including knowledge of the 

operation of digital devices and computer networks and performing calculations and 

programs. 

IV. Developing social competencies, such as communication and cooperation in a group, 

including those in virtual environments, participation in team projects and project 

management. 

V. Compliance with laws and safety rules. Respecting the privacy of information and data 

protection, intellectual property rights, communication etiquette and standards social 

intercourse, assessment of threats related to technology and their inclusion for the safety of 

yourself and others. 

The first two of the above points refer directly to the teaching of coding and programming. 

They are interconnected with the others. All of these general objectives, as well as more 

specific goals and explanations and requirements regarding the teaching process, are 

formulated in a way that leaves the teacher a space for individual selection of the 

programming languages, applications and programming environments as well as a division of 

time devoted to the specific issues. 

For a better understanding of the Polish School Curriculum, we shortly present the new Polish 

education system: 

Polytechnic / Academy / University  

Post-secondary school 

4-year general 

secondary school 

5-year technical 

secondary school 

secondary VET 

school  

 3-years stage I 

 2-years stage II 

8-year primary school (age 7-15) / I-III + IV-VIII 

Pre-school education (age 0-3 + 3-5 + 6) 

 

Accordingly to the above-presented levels, there are specific minimum requirements defined 

for all the students. Below we present only those connected to coding and programming, 

however, it is important to point that they are only a part of the IT education. 

Preschool education 

First coding activities are a part of preschool education. The pupils don’t use a computer and 

any other digital devices. Coding is a part of moving and drawing games, controlled by the 

teacher.   



 
 

  

Stage I of the school education - primary school I-III grades 

The role of the teacher is to (further) introduce algorithmic thinking. The students make the 

first steps in visual programming: creating simple situations or stories based on individual or 

group ideas. They learn and practice single commands, as well as their sequences controlling 

the simple robot or an object on the computer screen or other digital devices. 

Stage II of the school education - primary school IV-VI grades 

1. The students design, create and save in a visual programming language: 

 own ideas of stories and solutions to problems, including simple algorithms using 

sequential, conditional and iterative commands and events, 

 a simple program that controls a robot or other object on the computer screen 

2. The students also test their programs on the computer in terms of compliance with 

accepted assumptions and eventually correct them and/or explain the course of programs' 

operation. 

Stage III of the school education - primary school VII-VIII 

At this stage introduction to text programming begins. 

1. The students design, create and test programs in the process of problems solving. The basic 

functionalities of the programs are input/output instructions, arithmetic expressions and 

logic, conditional statements, iterative instructions, functions and variables and boards. 

2. The students also design, create and test software that controls the robot or other objects 

on the computer screen or in reality. 

3. Furthermore, the students create a simple website containing; text, graphics, hyperlinks, 

using basic HTML commands. 

Stage IV of the school education - the basic programme of the general and technical (non-

IT) secondary school 

1. The student's design and program problems solutions in various fields, which contain: 

input/output instructions, arithmetic and logic expressions, conditional statements, iterative 

instructions, functions with parameters and no parameters, test the correctness of programs 

for various data. 

2. To implement solutions to problems, the students correctly select IT environments, 

applications and resources, as well as robotics elements. 

Stage IV of the school education - the extended programme of the general and technical 

(non-IT) secondary school 

1. The students design and create complex programs in the process of solving problems. They 

use algorithm-adapted data structures, including dynamic structures and use the available 

libraries for these structures. 



 
 

  

2. They apply the principles of structural and object-oriented programming in problem-

solving, efficiently use an integrated programming environment when writing, running and 

testing programs. Furthermore, preparing solutions for complex problems, they use selected 

applications at an advanced level. 

In general, the most common visual languages for the youngest are: scratch, blockly and logo, 

and the most common text programming languages for advanced are: Python, C++, C#, Java, 

Javascript, HTML, PHP, SQL. 

Stage IV of the school education - the programme of the IT Technical secondary school 

On this, the highest level of IT education in the Polish school system, the students should finish 

schools with skills and knowledge in the following fields: 

1. Application programming, where the students: 

 use the basics of algorithms; 

 apply the rules of algorithmic problem solving and basic programming rules; 

 use the programming environment: editor and compiler; 

 use embedded data types and create own data types; 

 use instructions, functions, procedures, objects, methods of selected programming 

languages; 

 create own functions, procedures, objects, methods of selected programming languages; 

 compile and run source codes; 

 use ready-made programming solutions; 

 test the created application and modify its source code; 

 document created applications  

2. Creation of websites and internet applications, where the students:  

 create the graphic design and structure of the website; 

 create websites in accordance with their projects; 

 identify content management systems; 

 use editors that meet the WYSIWYG assumptions; 

 use hypertext markup languages (HTML); 

 use cascading style sheets (CSS); 

 use elements of computer graphics to create websites; 

 use multimedia elements on websites; 

 use scripts performed on the server and client-side when creating internet applications; 

 apply rules for the validation of websites; 



 
 

  

 test and publish websites; 

 publish developed applications on the Internet. 

3. Creating and administering databases, where the students:  

 use the basic concepts of databases; 

 design relational databases; 

 apply local and network database management systems; 

 use the basic functions of the structured query language; 

 use the structural language of queries to handle databases; 

 create a table structure and links between them; 

 import data to the database and export data from the database; 

 create forms, queries and reports for data processing; 

 modify and extend the structure of databases; 

 manage the database system; 

 retrieve data from the application and store it in databases; 

 create copies of databases and restore databases from copies; 

 control the consistency of databases and perform database repairs. 

 

 

 

 

 

 

 

 

 



 
 

  

Coding and Software Curriculum in Spain 

The main educational challenges for schools in Spain are established in the present 

Educational Law “Ley Orgánica de Mejora de la Calidad Educativa”, (LOMCE), which has 

completed its implementation in all the educational stages during the academic year 2016-

2017. 

LOMCE, 2013 - “Organic Law for improving Educational Quality” 

What LOMCE says about our “Education Curriculum” is: 

65 % of contents, objectives, competencies and assessment criteria must be designed by the 

State Government. 

35 % of contents, objectives, competencies and assessment criteria must be designed by the 

Regional Government. 

(55 % versus 45 % in Regions with another official language apart from Spanish) 

65% - State Government 

 For now, the state government is focusing on teachers:  Training teachers in Computational 

Thinking. 

 At University, some Faculties of Education, for future Teachers, also have included in their 

curricula some subjects related to Computational Thinking. 

 The state is offering many different training options for teachers in computational thinking. 

The idea: to introduce computational thinking in all areas: Language, History, Maths, PE, 

etc. Not like a unique subject but in a cross-curricular way. Government is training teachers 

so they can teach their students in a cross-curricular way. 

Based on the 2030 Agenda from the UN (United Nations) 

In 2018, the Spanish Government, through the Ministry of Education, created the 

“Computational Thinking School” for teachers. To promote Computational Thinking, 

Programming and Robotics in our schools, offering resources to use in class with students. 

Online Profesional Development activities for teachers in all these areas. 

35 % - Regional Government 

• Some Regions in Spain have included “Computational Thinking” in Secondary Schools: 

Castilla-La Mancha, Galicia, Murcia, Valencia, Castilla y León. 

• Other Regions in both Primary and Secondary Schools: Madrid y Cataluña. 

 

 

 

 



 
 

  

 

Spanish Education system 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FROM 6 TO 16 School Attendance is compulsory for children 

 

 

 

 

 

 

This Educational Law establishes some objectives and tasks especially addressed to schools, 

from which the following challenges derive: 

 To respond to the diversity of the students and to contribute in an equitable way to the 

new challenges and difficulties that this diversity generates. 



 
 

  

 To ensure that all students develop their skills to the fullest, within a framework of quality 

and equity. 

 To develop and adapt, if necessary, the curriculum and measures of attention to the 

students’ diversity, adapting them to the characteristics of their students and their 

educational needs. 

 To implement pedagogical and methodological measures to cope with the different 

learning rhythms and styles of the students, promoting teamwork and their ability of 

students to learn by themselves. 

 To engage families and students in the educational process to facilitate the students’ 

educational progress. 

The role of ICT regarding schools, as established in the Educational Law, will include the 

following considerations: 

 Schools shall prepare students to live in the new knowledge society and to face the 

challenges that stem from it; This is established in the digital competence included in the 

Law. This competence is included in the minimum contents established officially for the 

different educational stages, so all subjects have an approach to it. It is also included in the 

assessment of the students in each subject. For further information, refer to the 

Educational Law (in ES). 

 The Virtual Learning Environments used in state schools will facilitate the implementation 

of specific educational plans (class programs) designed by teachers to achieve concrete 

curriculum objectives and contribute to the extension of the classroom concept over time 

and space; 

 Schools will promote the students’ access, from any place and at any time, to their school 

Virtual Learning Environment, taking into account the principles of 4 universal accessibility 

and design for all and observing the applicable legislation regarding intellectual property. 

 Schools will promote the use of ICT in the classroom as an appropriate and valuable didactic 

means to carry out teaching and learning tasks. 

 

 

 

 

 

 



 
 

  

 

Digital Education Priorities in Spain 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

  

 

Coding Courses at Spanish Schools: 

Secondary School 

1ST COURSE OF ESO (Compulsory Secondary Studies) – 12 to 13 years old.  

- Subject: Creative Technology (Creative Programming. Block-based visual programming 

language. Scratch). 2 hours per week. Optional subject 

 

2nd COURSE OF ESO (Compulsory Secondary Studies) – 13 to 14 years old.  

 Subject: Technology (Creative Programming. Block-based visual programming language. NXT 

Lego Mindstorm Scratch). 2 hours per week. Compulsory 

 

 

4th COURSE OF ESO (Compulsory Secondary Studies) – 15 to 16 years old. – 

Subject: Robotic and Programming. (Arduino, App Inventor). 2 hours per week. Optional 

Subject: TIC (Hardware, Security, Web, Office IT, database, spreadsheets, word processor, 

etc). 2 hours per week. Optional 

1st COURSE OF Baccalaureate (NOT Compulsory Secondary Studies) – 16 to 17 years old.  



 
 

  

Subject: TIC (Hardware, Security, Web, Office IT, database, spreadsheets, word processor, etc., 

and Introduction of Programing). 2 hours per week. Optional. All itineraries. 

Subject: Industrial Technology. (Arduino). 4 hours per week. Optional. Scientific and 

engineering itinerary. 

2th COURSE OF Baccalaureate (NOT Compulsory Secondary Studies) – 17 to 18 years old.  

Subject: TIC. (Programing). 

Subject: Industrial Technology. (Control). 4 hours per week. Optional. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 



 
 

  

Coding and Software Curriculum in Italy 

The Italian school system  

Starting from 2007, the Italian school system has undergone a broad reform process, aimed 

at renewing both the educational approach and the curricular organization. Compulsory 

education spans now over 10 years, usually corresponding to the age range 6–16, and is 

subdivided into three main stages: primary school (grades 1–5), lower secondary school 

(grades 6–8) and early upper secondary school (grades 9–10). In 2012 the Italian Ministry of 

Education, University and Research (MIUR) issued the curricular recommendations for the 

primary and lower secondary levels, that are common to all schools. As opposed to the 

previous instructional programmes, where the content of each subject area was mainly 

arranged in temporal sequence, the new framework aligns with the recent European trends 

in pre-tertiary education, focusing on skills and competencies to be acquired in broad areas. 

The upper secondary level, on the other hand, is characterized by a variety of strands, whose 

curricula are substantially differentiated from the outset, as appears from the list of specific 

documents. 

According to the current national curricular recommendations, computing-related topics and 

digital technologies should pertain to two rather broad areas:  

A cross-disciplinary key citizenship digital competence area: proficiency and critical attitude in 

the use of ICTs for work, life, communication; use of the computer to retrieve, assess, retain, 

produce, present, share information as well as to cooperate through the Internet.  

 A general technology subject area (grades 1–8) or a specific informatics/IT related subject 

(grades 9–10 for some types of schools, to be taught by qualified teachers), which partly 

overlaps with the above area, but may also include some computer and/or robot 

programming. 

Moreover, concerning the basic competences at the end of lower secondary education for the 

scientific-technological area, the national recommendations refer to some general awareness 

of the implications of using ICTs (for society, environment, health, etc.) and just add that 

“whenever possible, students can be introduced to simple and flexible programming 

languages to develop a taste for the creation and the accomplishment of projects  and to 

understand the relationships between source code and resulting behaviour.” 

However, the actual implementation of the curricular recommendations is to a large extent 

responsibility of each school, in accordance with the degree of autonomy introduced by the 

reform — an autonomy that may occasionally be exploited by self-motivated teachers to 

propose valuable initiatives also in informatics education 

Informatics curriculum in Italy 

Informatics at school is often misrepresented as mere use of digital technologies, but this is, 

of course, a distorted view. Its real educational value, both as an independent scientific 

discipline and as a cross-disciplinary field, lies in that it offers new and meaningful ways to 

interpret the world around us and to approach problems. The general term Computational 



 
 

  

Thinking (CT) is commonly used to refer to such new ways of characterizing natural as well as 

artificial systems. However, students need an adequate informatics education to actually take 

a CT perspective as well as to fully participate in the digital society. 

The proposed curriculum has been conceived in a two-dimensional framework. The former 

dimension, starting from grade 1 of primary school, is characterized by three main learning 

stages: 

1. In the first stage (primary school) pupils are encouraged to ask questions, as well as to 

discover in their everyday life and to explore some basic ideas of informatics. They can be 

engaged either in plugged, i.e. implying the use of computing devices, or unplugged 

activities, i.e. without using digital technologies. 

2. In the second stage (lower secondary school) students are expected to grow in autonomy. 

To achieve this educational objective, they have to learn more about the organization of 

data and the concept of algorithm. Moreover, they should be offered opportunities to 

develop abstract thinking and to acquire new specific as well as cross-disciplinary skills. In 

particular, programming tasks can play a key role in this respect. 

3. The first two stages lay the foundations for mastering the concepts and for enhancing the 

skills at the core of the third stage (upper secondary school), at the end of which students 

should be able to model problems and to design algorithms. Abstraction, organization and 

accuracy are essential traits of the problem-solving approach in the informatics field, that 

foster the development of critical thinking and provide helpful keys to master complexity. 

The latter dimension concerns the content, which is organized into five key areas: algorithms, 

programming, data and information, digital creativity and digital awareness. Each such area 

will be the subject of a separate subsection. Overall, as reported in the list of general learning 

goals, at the end of compulsory school each student should be able: 

 to understand and to apply basic concepts and principles of informatics; 

 to approach problems by exploiting tools and methods of the field; 

 to solve problems by devising formal representations, by designing algorithms and by 

coding the algorithms in a programming language;  

 to evaluate the potential benefits as well as the limits of applying a range of digital 

technologies to achieve a given task;  

 to use digital technologies in a conscious, responsible, confident, purposeful and creative 

way. 

Area of programming in Italian schools 

Starting in the early grades pupils should get familiar with writing computer programs. In 

primary schools, pupils write structurally simple programs, that possibly react to events, 

within a friendly — e.g., visual — programming environment. By grade 8, pupils are expected 

to design, write and debug, using easy-to-use programming languages, programs that apply 

selection, loops, variables and elementary forms of input and output. By grade 10, pupils are 



 
 

  

expected to comply with syntax while writing simple programs in a textual programming 

language; moreover, they should be able to define, implement and validate programs and 

systems that model or simulate simple physical systems or familiar processes, that occur in 

the real world or are studied in other disciplines. Overall, pupils should be able to operate on 

a program to understand its behaviour, modify it, identify and fix flaws. In primary schools, 

pupils first observe errors in programs and act spontaneously to correct them, then they start 

examining programs to detect and fix errors and should be able to use logical reasoning to 

understand why a simple program fails; by grade 8 they should intentionally experience small 

changes in a program to understand and modify its behaviour; by grade 10 they should 

recognize how the various parts of a program contribute to its functioning and are able to 

predict the outcome of a program without running it. To achieve these general goals, the 

following specific skills should be progressively developed from grade 1 to 10. 

Sequencing, selection and iteration 

In early primary school pupils are expected to sort a sequence of instructions correctly, use 

one-way selection to make decisions within simple programs, and explore the use of two-way 

selection to implement mutually exclusive actions. The first use of loops in primary school is 

to concisely express that a certain action has to be repeated a given number of times; then 

loops can be used to repeat a certain action while an easy-to-test  condition holds. By grade 8 

pupils should be able to nest selection and loops as above, and start using variables in the 

conditions of selections and loops; by grade 10, they should be able to write conditions that 

use a logical operator and use conditionals/selections within loops to describe the repetition 

of parametric actions. 

Use of variables 

In primary school, variables are used to represent input and output data, or to represent data 

computed during the execution of a program; by grade 8, simply typed variables are used to 

represent the state of a program and track the progress of the computation; by grade 10, 

students should write programs with structured variables, and be able to use variables in loops 

to define exit conditions or parametric actions.  

Modularity 

By grade 5, pupils recognize that a sequence of instructions can be considered as a single 

action subject to repetition or selection; by grade 8 they should be able to re-arrange a 

program to improve it, by organizing it in modular components as functions and procedures; 

by grade 10 they should design and develop modular programs using procedures and 

functions. 

Usage of data and information in ICT courses in Italian schools 

The possibility of representing information through symbols, which can be stored and 

manipulated by an automatic processing system, lies at the very foundations of computing 

and then must be part of any informatics curriculum. Representing information is inherently 

connected to an abstraction process. Therefore concepts and methods in this area are 

acquired throughout the whole span of the curriculum, following the progression of pupils’ 



 
 

  

abstraction abilities. Starting at grade 5, the curriculum aims at developing awareness that 

computers deal merely with raw data, encoded as symbols, and that information pertains only 

to the sphere of meaning, intrinsic to the human mind, what necessarily implies some degree 

of subjectivity. The main goals of the curriculum in this area can be classified by theme as 

follows.  

Data Representation  

Starting from grade 1, pupils gradually explore potential representations of various kinds of 

data (e.g., numbers, images, sounds), using different formats, possibly even some of their 

conception. By the end of grade 3, they should be able to select and use suitable items to 

represent simple data they are familiar with (e.g., colours, words). At the end of grade 8, pupils 

should realize whether two alternative representations of the same data are interchangeable 

for a given purpose. The conventional character of any data representation, relative to what 

it is meant to describe, should be fully understood in grades 9–10. As a consequence, pupils 

become aware that different ways of representing data may affect both the effectiveness and 

the efficiency of computation on such data. This achievement is also a prerequisite for the 

subsequent development of the ability to identify and choose the data representations best 

suited to an intended purpose. 

Structure and organization of data 

 At grades 4–5 pupils start to represent simple structured data (e.g., bitmap images) as well 

as, through combinations of symbols, a little more complex data familiar to them (e.g., 

secondary colours, sentences). From grade 6 to 8 they develop the ability to classify data 

according to their kind (e.g., numerical, textual), which leads to the data type concept. At the 

same time, they should learn to perform simple manipulations of symbols that represent 

structured data (e.g., binary numbers, bitmap images), and to use structured variables to 

represent collections of homogeneous data (e.g., vectors, lists). At the end of grade 10, pupils 

should know the features of basic data structures (e.g., lists, vectors, matrices, dictionaries) 

and learn how to select an appropriate structure to approach a given problem. 

Roles of data. The perception that data can be used in fundamentally dissimilar ways is to be 

developed in parallel with the programming skills, in particular those in connection with the 

use of variables. At the end of grade 8, pupils should be capable to distinguish the different 

roles played by the data within a program. Starting with the identification of input and output 

data, pupils should become familiar with the representation of the state of a computation 

carried out by a computer program. The idea of metadata should be introduced, in some 

specific context such as HTML or a simple data description language, in grades 9–10. 

Digital creativity in ICT in Italian schools: 

Information Technologies (IT) is a very powerful means of self-expression and creativity. 

Starting from grade 1, pupils should become aware that they can use IT to express themselves, 

whereas too often they are just passive consumers of ready-to-use technological products and 

applications. As their ability to program improves, they are encouraged to engage with actively 

creating digital content and computer programs (in suitable environments), progressively 



 
 

  

using and combining different media, technologies and services. Moreover, they should start 

to reflect, to decide whether to use or not available technologies and possibly to select 

appropriate technologies for different expressive purposes or to solve small problems they 

are personally interested in.  

Use and creation of digital content. Using digital content and computer applications is just a 

first step: in grades 1–5, pupils should learn how to create simple and multimedia digital 

content; also, they start to select appropriate content, as well as to modify and combine it in 

simple ways. In grades 6–8 pupils should experiment with different ways of processing digital 

content (e.g., bitmaps versus vectorial images) while learning how to effectively present it.  

Active creation of software applications. From grade 3, pupils should start to create simple 

computer applications like stories, games, music, using environments designed for their age 

(e.g., visual programming languages with blocks). In grades 6–8 they should be able to take 

advantage of their increasing experience with programming to create applications. In grades 

8–10, pupils should use more advanced environments (e.g., text-based programming 

languages) to create more elaborate content. Moreover, they should combine programming 

and on-line services to solve problems and to achieve tasks. 

Digital awareness about coding in Italy 

Computer-based devices have pervaded everybody’s life and it is important to develop 

awareness in pupils, since the early years at school, concerning their use and how they affect 

life and relations. This goal is pursued by our curriculum along two paths: a first one focusing 

on expanding pupils’ knowledge of the information technology systems and devices, and a 

second one where students reflect, in increasing depth, on the personal and social impact of 

digital technologies. 

 Knowledge of Information Technology 

In primary school pupils progress from recognizing the presence of IT devices all around them 

to being able to identify their main components and the main services they provide, while 

becoming aware of the importance of protecting personal data also in their various digital 

instantiations. In lower secondary school this knowledge is deepened with a comprehension 

of the main physical and functional principles at the core of computing systems and their 

communication networks, and through first experiences of interconnecting computer-based 

systems and input-output peripherals, and collecting and analyzing data. In the early upper 

secondary school pupils understand the importance of taking into account end-user 

requirements for the development of computer-based applications and deepen their 

experience with using computers to interact with and control external devices.  

Social impact 

In primary school pupils are progressively sensitized to the importance of interacting 

respectfully with others, even when using digital platforms, and to identifying and reporting 

problems in social interactions mediated by information technology. In lower secondary 

school they grow in their understanding of the value of data, both from a personal viewpoint 

and from a general one, and of how the collection and processing of large quantities of data 



 
 

  

affect society. In the early upper secondary school pupils arrive at critically reflecting on the 

multifaceted relations between information technology and society, spanning any domain of 

interest, and on the importance of keeping human beings in control of critical steps whenever 

computer-based decisions affect people. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

  

Coding and Software Curriculum in Hungary 

The Digital Education Strategy came out in June 2016 and it expressed targets to be reached 

in the “digitalization” of education by 2018. The Strategy lays out 6 development aims for 

public education, which are the following: 

 Teachers’ ICT competences 

 Digital content and methodological support 

 Hardware 

 Security and equal opportunities in infrastructure 

 Effective digital solutions for administration 

 Implementation framework (requirements) of the Strategy on school level 

 Most of the innovation projects and interventions aim to realize some targets of this 

Strategy. 

It is also important to mention the Digital Child Protection Strategy, which has a similar time 

frame. It sets guidelines for online child protection following three pillars: 

 Awareness and media literacy 

 Security and safety 

 Sanctioning and help 

Digital Education Policy in Hungary 

For the 2014-2020 programming period, there are several Human Resources Development 

Operational Programmes (HRDOP) that support the aims of the Digital 4 Education Strategy. 

Many HRDOPs are supplemented with a Competitive CentralHungary Operative Programme 

(CCHOP) part when a programme needs full geographical coverage in the country.  

Both HRDOPs and CCHOPs receive funding from the Regional Development Fund and the 

European Social Fund.  

In STEM education the project HRDOP-3.2.5-17 “Career orientation, especially the 

development of MTMI skills and competences in the public education system” promotes STEM 

careers and new approaches in STEM education. The budget for this program is 8,00 billion 

HUF.  

In HRDOP - 3.2.2- CCHOP- 15 “Development of curriculum and pedagogical methodological 

tools for public education” the Esterházy Károly University checks up and further develops 

textbooks and digital content. The budget for this program is 2,00 billion HUF. More 

information: http://ofi.hu/efop-322-vekop-15-2016-00001 (in EN and HU) 

In the project HRDOP- 3.2.4-16 “Digital Competence Development” the implementing 

consortium aims to develop the digital infrastructure of schools: hardware supply and 



 
 

  

connectivity. The project also intends to develop some educational administration platforms, 

and teacher CPD courses are also on the agenda. The sum funding for this project is 45,35 

billion HUF. More information: http://kk.gov.hu/efop-3-2-4-16-2016- 00001 (in HU)  

According to the National Statistical Data Collection Programme (OSAP 2016) in 2016 the main 

data on hardware supply of schools were the following:  

 In primary schools 7,35 pupils use one computer and the proportion of classrooms with 

interactive whiteboard was 49%. 

 In secondary schools 5,51 pupils use one computer and the proportion of classrooms with 

interactive whiteboard was 45%.  

The HRDOP- 3.2.15 - CCHOP- 17 “Public educational framework-related assessment 

evaluation and digital developments; development and renewal of innovative procedures in 

the educational organization” is an important project about the definition and measurement 

of required competency levels of pupils (and teachers) in the digital field The project defines 

the required digital competency levels to be reached by pupils at different stages of their 

study; this innovation affects the core curriculum. The project also develops media literacy 

measurement tools and prepares a nation-wide introduction. It is also an aim of the project 

to prepare the digital implementation of other national measurements.  

Besides that, the project develops benchmarks and measurement tools for institutions and 

teachers and affects teachers’ career advancement. The sum funding for this project is 10,56 

billion HUF. HRDOP 3.2.3-17 - CCHOP.7.3.3–17 „Digital environment in public education” is a 

project that helps the digital shift on the institutional level, as it supports the involved schools 

to develop and implement their own Institutional Digital Development Plan. The sum funding 

for this project is 6,36 billion HUF. More information: https://dpmk.hu/2017/05/22/dft-

kerdesek-valaszok/ 

 

 

 

 

 

 

 

 

 

 

 



 
 

  

 

Digital education priorities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

Coding in the curriculum of Hungarian Schools 

• Vocational schools: no coding 

• Vocational secondary schools and grammar schools: in the subject of IT (informatics): 

- In the 2-year IT course: 10 hours algorithmisation in total 

- In the 4-year IT course: 38 hours algorithmisation in total 

Coding as an individual subject is included only in the secondary grammar schools specialized 

in informatics – 3 hours a week in the 4-year curriculum. 

Coding in secondary grammar schools specialized in informatics: 

• Grade 9 (36 hours theory + 72 hours practice/school year): 

- Introduction to coding 

- Coding web pages 

• Grade 10 (36 hours theory + 72 hours practice/school year): 



 
 

  

- The basics of Java or C# 

- JavasScript 

• Grade 11 (36 hours theory + 72 hours practice/school year): 

- Type tasks in coding 

- Advanced coding in Java or C# 

• Grade 12 (31 hours theory + 62 hours practice/school year): 

- Creating database management applications 

- Summary project task 

 

 

  

  

 

 

 

 

 

 

 

 

 

 



 
 

  

Coding and Software Curriculum in Portugal 

The Portuguese curriculum is defined at the national level and is goal-oriented. The school’s 

autonomy is reflected in the fact that one subject form the curricula can be chosen by each 

school and developed independently, taking into account curricular guidelines. The general 

curriculum framework for schools is based on the development of students’ knowledge and a 

set of essential skills that aim to: 

1. Guarantee that all Portuguese citizens have a common general education that ensures that 

they discover and develop interests and skills that promote individual fulfilment, in harmony 

with the values of social solidarity; 

2. Develop a culture of national awareness, openness to other opinions and in a context of 

universal humanism and international solidarity and cooperation; 

3. Further the acquisition of independent attitudes to raise citizens with a sense of civic 

responsibility who participate democratically in community life. 

ICT has been integrated as a tool across the entire curriculum. In 2015, learning targets for ICT 

started being defined for all curriculum areas of the Portuguese education system (1st Cycle: 

primary grades 3 rd to 4th grades). A voluntary programming initiative is underway, started in 

2017/2018 with the aim of enlarging ICT to all levels of schools from the 5th to the 9th grades. 

The teaching of ICT has been gradually extended in the Portuguese school system. Currently, 

it is taught from the 1st to the 8th year, being in some cases up to the 12th year. Programming 

has been gradually introduced into the curriculum and students start programming quite early 

in many schools. However, some schools lack the material and human resources necessary to 

offer quality programming. 

The Ministry of Education introduced ICT in the curriculum of the 1st cycle ( years 1 to 4), 

providing guidelines with the domains and objectives to be achieved and with a list of 

examples of activities to be developed, such as: Creating algorithms and/or programs 

involving mathematical concepts related to calculation, geometry, sequences and regularities; 

Designing interactive programs representing processes or phenomena related to Nature 

linked to the study of the environment; Creating algorithms and/or programs that involve the 

interaction with virtual or tangible objects to create simple games. 

In many cases, students start programming small robots by using simple instructions (e.g. 

Blue-bot, Doc, ...) and then they eventually evolve to programming with Scratch and other 

block languages. 

In the 5th year in the Create and Innovate domain, the set of skills associated with content 

creation is covered, using digital applications appropriate to each situation. In the 5th year, it 

is expected that essential learnings related to the development of computational thinking will 

begin, namely problem-solving processes in a computational way. It is also expected that 

practices related to an introduction to block programming will be initiated, which will allow 

problem-solving to take place. 



 
 

  

In the 6th Year, the essential learnings that were addressed in the 5th year (about the impact 

of ICT on everyday life, family, school and professions, as well as issues related to ergonomics 

and the adoption of safe practices) is consolidated. Students ought to be able to develop 

algorithms to find solutions to simple (real or simulated) problems, using digital applications, 

for example, programming environments. They should also be able to use programming 

environments to interact with robots and other tangible artefacts. 

In the 5th and 6th year several schools use Microbit and Arduino as tangibles so that they can 

create small coding projects. 

In the 7th and 8th years, ICT is either an annual or biannual subject. It is assumed to be 

eminently practical and it is organized by domains: (i) Information, (ii) Production (iii) 

Communication and Collaboration. The domain Safety is taught transversally in all other 

domains. 

In the 7th year, programming is taught indirectly through 3D modelling, which is included in 

the Create and Innovate domain. 

In the 8th year, included in the domain Create and Innovate, one of the teaching strategies 

that is oriented to the students' profile is to assure the creation of diverse digital artefacts: 

blogs, websites, social platforms, games, posters, infographics, multimedia presentations, 

animations, digital narratives, etc. In this case, some teachers use Scratch programming 

language to develop part of the artefacts. 

ICT learning outcomes for primary education. 

 

 

 

 

 

 

 

 

  

 

 

 

 

 



 
 

  

In the 12th year, students can enrol in the subject “Computer Applications B”, which is 

optional. The students can choose this subject depending on the options of the school they 

are attending. Computer Applications B essential learnings are organized in two domains (D1 

and D2): D1 corresponds to the introduction to programming. First, students learn Algorithmia 

and then programming. The students are supposed to be able to understand the notion of 

algorithm and elaborate simple algorithms through pseudocodes. Students must also be able 

to elaborate on simple programs in console environments. The choice of the programming 

language is up to the teacher. Some of the languages used are C and its variants, Python, Visual 

C among others. Examples of actions advised to be developed with students are designing, 

developing and implementing a computing artefact that responds to an event (for example, a 

robot that responds to a sensor, a mobile application that responds to a text message, among 

others). 

In the 10th year, students have the possibility of opting for vocational education in which they 

have several computer-related courses to learn to program. Some of these courses are 

Computer Equipment Management, Computer Systems Management and Programming and 

3D Digital Design. 

In addition to the approaches outlined before, the Ministry of Education has been promoting 

programming through participation in various initiatives. 

Coding and Robotics Clubs - These clubs were created in 2014/15 and last year they were 

active in 269 schools. During a national event, organized for the purpose, the clubs 

disseminate the activities developed during the school year and 12 of them are usually 

awarded prizes in various categories. 

The Apps for Good project was a pilot project in 2014/15, being a partnership with the 

Ministry of Education. “Apps for Good” is intended to develop young people's confidence and 

talent through creative learning programs in which students use new technologies to design 

applications that can make a difference in their world. 

CodeWeek - Teachers from several schools sign up and during one week promote coding in 

their schools through the inclusion of programming challenges. About 60 000 students 

participated in 2019. 

GEN1OS - This project, which is supported by the Ministry of Education, aims at training 

students in Scratch programming. 

The following projects are promoting the integration of ICT in curricula across school levels: 

eTwinning 

The Portuguese eTwinning National Support Service is under the responsibility of the Team 

for Educational Technologies and Resources (ERTE), General Directorate of Education (DGE- 

the Ministry of Education). DGE, through ERTE, establishes protocols with the so-called nine 

Competence Centres, scattered throughout the country, based at Universities, Polytechnics 

and Teacher Training Centres as well as other institutions. The remit of the centres is to 



 
 

  

establish a close connection with local schools, to train teachers in the educational use of ICT 

and to support schools when integrating ICT in classrooms. 

There is also a network of eTwinning ambassadors, nine teachers whose schedule is 50% 

dedicated to the eTwinning Actions. They are one of the main channels through which DGE 

disseminates the project and strengths school support. For more information (in PT) and also 

here. 

Projeto TTI-TT (since 2016) 

Since 2012, eTwinning has started a European Pilot Platform for projects development to bring 

training institutions from several European countries and their national eTwinning offices 

together. The idea behind this is to include eTwinning in initial teacher training. 

Since 2016 Teachers from Universities and Polytechnics, responsible for teacher training were 

invited to join TTI-TT. They have attended training from CSS, covering the following areas: 

 Introduction to eTwinning: the European system, eTwinning projects, online course for TTI. 

 Design of a collaborative activity scenario working remotely with students in another class. 

 Online discussion with trainee students from other European countries: mutual discovery, 

comparison of school systems, training, etc. 

 Implementation of remote collaborative work during the probationary period: with a class 

of students from the same country (National eTwinning project) or with a class from 

another eTwinning country. 

Webinars 

The DGE holds regular video-webinars for teachers on educational topics (curriculum 

development, innovation, digital technology, etc.) 

Conta-nos Uma História - Tell us a story! - Podcasts in Education 22 

This initiative was launched in 2009/2010 and is now in its 9th edition. It aims at promoting 

and supporting the educational use of podcasting tools (audio and video). The initiative 

involves teachers and students at the pre-school and primary school level. 

This initiative intends to encourage the use of ICT, namely digital audio and video recording 

technologies and how it has been changed over the years to include new media: from podcasts 

to video and now even computer programs, in Portuguese and English, following the changes 

of the curricular organization. 

Storytelling plays an extremely important role in students' learning process at these levels of 

education and learning, both in the acquisition of knowledge, skills and values and in activities 

of a more playful nature. 

Rádios e Televisões Escolares na Net - School Radio and TV projects on the Web 

Started in 2012, this initiative aims to support the implementation of Radio and Television 

projects in schools as well as to share good practices within this context. Teachers share 



 
 

  

resources and experiences through a Moodle forum. A yearly event allows teachers and 

students to get together and share their projects 
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