
Croatian Informatics curriculum
Old tradition & New approaches

Lidija Kralj, development lead



Comprehensive curricular reform

Why?

Content based subject programs

Gymnasium programs from 1995

 Primary school programs from 2006

No learning outcomes based curriculum

No formative assessment 

No tradition of continuous curriculum improvement

Curricular reform started in 2015 – school & university teachers 
together



Comprehensive curricular reform

All subjects in Primary schools and Gymnasiums; 

 Languages & Mathematics in Vocational schools

Cross-curricular topics - in all schools and subjects
 Personal and emotional development
 Learning to learn
 Use of ICT
 Citizenship education
 Entrepreneurship
 Health
 Sustainable development

 Implementation 2018 (Informatics) , 2019-2020 all subjects



INFORMATICS
CURRICULUM CREATION



Public call for expert workgroup (2015)

7 members

Primary and Secondary school teachers, University teachers

Analysing existent practice and Informatics curriculum in 
other countries

Preparation of a vertically harmonized curriculum for all 
grades of primary and secondary school (12 year general 
education)

Uniform approach for all subjects

Completed in 2016, officially published in 2018.



Curriculum organization

Domains

Grades

 Learning outcomes

4 levels of achievement

 https://narodne-
novine.nn.hr/clanci/sluzbeni/2018_03_22_436.ht
ml

 https://skolazazivot.hr/wp-
content/uploads/2020/06/INF_kurikulum.pdf

https://narodne-novine.nn.hr/clanci/sluzbeni/2018_03_22_436.html
https://skolazazivot.hr/wp-content/uploads/2020/06/INF_kurikulum.pdf




to become computer literate in order to be able to use digital technology 
independently, responsibly, efficiently, purposefully and appropriately, and to 
prepare for learning, living and working in a society that is changing very rapidly 
by the development of digital technologies

develop digital wisdom as the ability to select and apply the most appropriate 
technology depending on the task, area or problem to be solved

develop critical thinking, creativity and innovation using information and 
communication technology

Learning aims



develop computational thinking, problem-solving ability and programming skills

communicate and collaborate effectively and responsibly in the digital 
environment

understand and responsibly apply safety recommendations following legal 
guidelines when using digital technology in everyday life

Learning aims



Domains in Informatics curriculum

e-Society Digital Literacy
and Communication

Computational Thinking
and Programming

Information and
Digital Technology



A. Information and Digital Technology

 Search, retrieve and critically evaluate information from various 
sources and data collections

 Know the patterns of digital representation of different types 
of data such as numbers, text, sound, images and video

 Develop strategies for observing, describing, and explaining 
patterns and relationships among data

 Apply visualizations and simulations to show simplified 
computer operation models

 Know the basic concepts of computers and devices, data 
storage forms and features and methods of digital information 
transfer



Nurture a problem solving approach that is applicable to the computer
Develop skills of logical reasoning, modeling, abstraction and problem 

solving
Develop self-confidence, perseverance and precision in correcting 

mistakes, the ability to communicate and work together to achieve a 
certain goal

Apply metacognitive skills to work on complex problems by splitting 
them into more simple problems

 Encourage students to develop computer programs that involve 
standard program development procedures, but also innovation, 
entrepreneurship and taking the initiative in designing and
developing new models and products using computer technology

B. Computational Thinking and Programming



 Know the possibilities of current technology and computer 
programs

 Develop collaboration and communication skills in an 
online environment

 Take active roles in creating positive digital footprint
 Individually or in a team, select appropriate digital content 

and programs, create, edit, publish and present your digital 
content (drawing, written document, presentation, video, 
web content….) 

C. Digital Literacy and Communication



D. e-Society

 Use the Internet responsibly, safely and efficiently 
(from following the news to using public services such as e-journals, 
e-citizens or e-health)

 Understand what personal information is and how to protect it
 Know how to protect yourself from fraud, threats and 

cyberbullying
 React to inappropriate behaviours
 Respect other people's privacy
 Know where to seek for help because of unwanted content or 

contacts



e-SocietyDigital Literacy 
and 

Communication

Computational 
Thinking

and Programming

Information and
Digital 

Technology

Domains representations by education cycles



Learning outcomes by grades and domains

 are clear and unambiguous statements of expectations from students in a 
particular domain in a particular year of learning the subject

 through years of learning form a logical whole

 6 – 20 learning outcomes per grade

 In a grade learning outcomes are not listed chronologically and can be
combined and achieved together

 Students are expected to achieve all learning outcomes, but of course not at the
same level.



5TH GRADE

DOMAIN OUTCOME

Information and Digital Technology

After the fifth year of studying Computer Science in the domain of Information and 

Digital Technology, the student:

A. 5. 1 finds and evaluates information

A. 5. 2 explores the main components of the usual digital systems, determines basic 

functions and connections with others, explores how these systems can connect via 

network and exchange data

A. 5. 3 analyses the way a computer stores all types of data.

Computational Thinking and 

Programming

After the fifth year of studying Computer Science in the domain of Computational 

Thinking and Programming, the student:

B. 5. 1 uses program tools to create a program in which he uses input and output 

values and repetition

B. 5. 2 creates an algorithm for solving a simple task, checks if the algorithm is correct, 

discovers and fixes errors.



Digital Literacy and Communication

After the fifth year of studying Computer Science in the domain of Digital Literacy and 

Communication, the student:

C. 5. 1 adjusts user interface of an operating system to his needs, independently 

discovers and demonstrates additional capabilities of an operating system 

C. 5. 2 uses the capabilities of a system to store and organize files

C. 5. 3 develops a plan to make a digital work, makes it, stores it in a folder with digital 

works (e-portfolio) and evaluates it

C. 5. 4 uses multimedia programs for accomplishing more complex ideas in a 

communication or co-operative environment.

e-Society

After the fifth year of studying Computer Science in the domain of e-Society, the 

student:

D. 5. 1 analyses ethical questions that arise from using computer technology

D. 5. 2 arguments and estimates the importance of electronic waste disposal and 

explains the procedures of its disposal.





2nd grade Primary school

e-Society

Outcome
Elaboration of the 

outcome

Achievement levels

Satisfying Good Very good Exceptional

D. 2. 3

AFTER THE SECOND 
YEAR OF LEARNING 
INFORMATICS IN 
THE DOMAIN OF E-
SOCIETY, THE 
STUDENT ANALYSES 
DANGERS THAT CAN 
OCCUR WHEN 
USING COMPUTERS 
AND THE INTERNET 
AND PROPERLY 
REACTS TO THEM.

The student recognises a possible 
danger from unknown person in the 
virtual world, recognises cyberbullying. 
In certain situation, the student asks for 
the help of an adult (knowing where to 
look for help, developing the 
atmosphere of trust and 
empowerment). Applies positive 
patterns of behaviour when facing 
cyberbullying. Analyses examples of 
cyberbullying and r finds solutions 
collaboratively. Choose and apply 
healthy habits of behaviour while 
working on a computer. Estimates the 
amount of time spent in the virtual and 
real world. Accepts recommendations 
about the amount of time spent on a 
computer.

The student names stranger 

dangers in the virtual world 

with the teacher's help. 

Recognises healthy habits of 

behaviour while working on 

a computer.

The student recognises 

cyberbullying. 

In certain situations, the 

student asks for the help 

of an adult.

Applies healthy habits of 

behaviour while working 

on a computer.

Applies positive patterns 

of behaviour when 

facing cyberbullying.  

The student explains the 

dangers that can occur 

while using computers 

or the internet and 

connects them to 

dangers in the real 

world.

Estimates the amount of 

time spent in the virtual 

world.

Learning outcome - D.2.3 (1)



Elaboration of the learning outcome D.2.3.

 The student recognises a possible danger from unknown person in 
the virtual world, recognises cyberbullying. In certain situation, the 
student asks for the help of an adult (knowing where to look for help, 
developing the atmosphere of trust and empowerment). 

 Applies positive patterns of behaviour when facing cyberbullying.

 Analyses examples of cyberbullying and finds solutions collaboratively.

 Choose and apply healthy habits of behaviour while working on a 
computer. Estimates the amount of time spent in the virtual and real 
world. 

 Accepts recommendations about the amount of time spent on a 
computer.



Achievement levels

Satisfying Good Very good Exceptional

The student, with the 

teacher's help, names 

some of the danger 

situations with unknown

persons in the virtual 

world. Recognises healthy 

habits of working on a 

computer.

The student 

recognises 

cyberbullying. 

In certain situations, 

the student asks for 

the help of an adult.

Applies healthy habits 

of working on a 

computer.

Applies positive 

patterns of behaviour 

when facing 

cyberbullying.  

The student explains 

the dangers that can 

occur while using 

computers or the 

internet and connects 

them to dangers in the 

real world.

Estimates the amount 

of time spent in the 

virtual world.



Recommendations for achieving learning outcomes

 Introduce the students to dangers they can face on the internet and connect them to dangers in the 
real world. Talk about positive behaviour patterns and how to apply them. The students talk about 
inappropriate behaviour among their peers in pairs. They report that some children can be violent on 
the internet. Watching animated stories adjusted to children's age, recognising cyberbullying and 
talking about the examples of cyberbullying, learning the ways to stop or prevent such bullying and 
what to do if they are the victims of bullying. Point out that the virtual world is also a real world and 
that we have to behave politely and responsibly when we are on the internet in order to protect 
ourselves and others. Link the rules of polite behaviour in class and on the internet. Develop an 
atmosphere of trust and empowerment for students so they know they can contact their teachers if 
they need help. 

 Do stretching exercises while on a computer, changing the seat and other positions. Track the amount 
of time spent in front of the screen (computer, mobile phone, tablet, TV). Educational contents from the 
curriculum Pet za Net, animated stories and the workbook Igraj se i uči online can be used. 

 Correlations:

 It can correlate with all the outcomes in the domain of Digital Literacy and Communication.

 Science and Social Studies: behaviour at school and relations between students, housing culture, 
cultural institutions, health

 Health and civic education.





1st grade Secondary school

Computational thinking and programming

Outcome Elaboration of the outcome

Achievement levels

Satisfying Good Very good Exceptional

B. 1. 1
AFTER THE FIRST 
YEAR OF LEARNING
INFORMATICS IN 
SECONDARY SCHOOL 
IN THE DOMAIN OF 
COMPUTATIONAL 
THINKING AND 
PROGRAMMING, THE 
STUDENT ANALYSES A 
PROBLEM, DEFINES 
INPUT AND OUTPUT 
VALUES AND NOTES 
THE STEPS FOR 
SOLVING THE 
PROBLEM.

Analyses the problem, determines the 
type and scope of input data, considers 
the ways of solving the problem. Notes 
separate units and splits the problem into 
smaller parts. Shows the process of 
solving the problem in steps. Recognises 
the basic algorithm structures in his 
algorithm: sequencing, branching and 
looping. Discusses the validity of the 
algorithm and adjusts it if necessary. 
Recognises the limits of the algorithm.

Describes and 

analyses an everyday 

life problem and 

presents the process 

of solving it in steps. 

Recognises the 

main algorithm 

structures in the 

solution to the 

problem: 

sequencing, 

branching and 

looping.

Analyses his 

solution, verifies 

it with different 

input values and 

anticipates the 

result of its 

execution. 

Detects and 

corrects errors in 

the algorithm by 

analysing the 

solution, 

recognises the 

limits of the 

algorithm.

Learning outcome - B.1.1. SŠ



Elaboration of the learning outcome B.1.1. SŠ

Analyses the problem, determines the type and scope of 
input data, considers the ways of solving the problem.

Notes separate units and splits the problem into smaller 
parts. Shows the process of solving the problem in steps.

Recognises the basic algorithm structures in his algorithm: 
sequencing, branching and looping. 

Discusses the validity of the algorithm and adjusts it if 
necessary. 

Recognises the limits of the algorithm.



Achievement levels

Satisfying Good Very good Exceptional

Describes and analyses 

an everyday life problem 

and presents the 

process of solving it in 

steps. 

Recognises the 

main algorithm 

structures in the 

solution to the 

problem: 

sequencing, 

branching and 

looping.

Analyses his 

solution, verifies it 

with different input 

values and 

anticipates the 

result of its 

execution. 

Detects and 

corrects errors in 

the algorithm by 

analysing the 

solution, 

recognises the 

limits of the 

algorithm.



Recommendations for achieving learning outcomes

 Problem analyses and solving: tasks as in the Bebras competition

 Analysis and description of what the existing algorithm does.
Comparison of two algorithms that solve the same problem. 

 Evaluation of validity of the algorithm for different input values. Coming 
up with input values for which the algorithm does not give the correct 
solution, that is, does not work. 

 Computational thinking can be practised in other ways too. For 
example, for the set objective in text processing (a document edited in 
a certain way), an algorithm can be created that will automate a larger 
number of operation and shorten the time spent on editing the 
document if the built-in functions are used properly.



CURRICULUM 
IMPLEMENTATION



Committee for the implementation 
of new Informatics curriculum

Ministry of Science and education, September 2017

 School and University teachers, representatives from the 
companies, NGOs 

Other stakeholders (digital skills, code week, digicomp and 
similar initiatives)

Plan and preparation of the implementation – which activities 
and how to organize them



Novelty status of the subject Informatics

Elective subject in lower grades ( 1. - 4.) - in 2020

Obligatory subject in grades 5 and 6 – in 2018

Elective subject in 7 and 8 grades primary school – in 2018

Gymnasiums – new curriculum for all grades – in 2018

 combination of obligatory and elective subject ( 4, 2+2, 1+3)

Vocational schools –not included – ongoing reform 2020 ...

Good teaching programming tradition and teacher 

initial education (mostly mathematics & informatics)



Workgroup for the implementation

7 authors of the curriculum

4 primary school teachers

6 secondary schools teachers

2 university teachers of Informatics pedagogy (didactic, 
methodic)

The first activities – January 2018



Professional development

 from one time to continuum

blended model

online and face to face 

continuous online training

counselling visits 

regional f2f meetings



Scaling up and empowering

International team

Education and support for

Mentor team

Training and resources creation:

Learning outcomes

Problem solving

Learning to learn

Coaching

Mentor team

Education of teachers, 

councillors and future mentors

Learning content creation:

Virtual classrooms

Counselling visits

f2f trainings

Parents meetings

Implementation



List of activities

 Virtual classroom ( January 2018 – July 2020)

 Presentation on national meetings and conferences

 Regional programming trainings in 2018

 F2F Trainings on county level (September 2018., June & September 
2019.)

Adjustment of students competitions: programming, digital 
competencies, general informatics (2018./19)

HSIN workshops (April 2019)

Methodical guidelines for 1., 5., 6. primary grades & 1st secondary 



VIRTUAL CLASSROOM FOR 
INFORMATICS TEACHERS
January 2018 – July 2020



Virtual classroom concept

Environment for learning, communication and collaboration

Continuous professional development

Support network

Education, sharing and continuous support

 Learning community - all participants are also mentors / 
experts

Changing the current way of professional development



Virtual classrooms

Continuous education in a 2 to 6 week rhythm

 4 - 10 hours of active engagement weekly

Mandatory and non-mandatory activities with deadlines

Different teaching and assessment methods

 Recording of progress and involvement

 e-Portfolio of Professional Development

Certificates of participation with learning outcomes

 Establishing sharing and support network; community of practice



Changes in teaching and assessment methods

 Discussions in the forum

 Examples of good practice - sharing activities & ideas

 Respecting deadlines

 Tasks in various forms (e-portfolio, text, images, multimedia, interactive 
content)

 Automatic assessment and feedback

 Mentor feedback

 Self assessment

 Peer assessment



Virtual classrooms – Moodle platform

Environment for 
learning, 

communication 
and 

collaboration

Quick access to 
the new and 

relevant 
information

Continuous 
support

Learning 
community –

participants are 
also experts & 

mentors

Sharing 
community –

ideas, activities, 
assessment 
methods, 
resources

Why Moodle: AAI@EduHr; Technical support CARNET, Free national level; Sustainability





21ST CENTURY SKILLS
Problem solving

Learning to learn
Learning outcomes

Coaching

Getting to know each other

Professional development

Virtual classrooms topics (part)

CURRICULAR DOCUMENTS
Assessment

Gifted students
Students with special needs

Cross-curricular topics

Introduction to the curricular concept
Curriculum Domains
Learning outcomes

Planning , Assessment



Virtual classrooms topics
 e-Society

 Information and Digital Technology

 Computational Thinking and Programming

 Digital Literacy and Communication

 Learning outcomes elaboration

 Planning of implementation curriculum

 Digital tools Faire

 Assesment

 Bebras

 Hour of Code, EU Code Week

 Safer Internet Day



118 virtual classrooms

39 760 participants

637 topics

172 975 badges earned



Badges



METHODICAL GUIDELINES



Teachers handbooks – methodical guidelines for 
curriculum implementation 

How to prepare activity and content around learning outcome

How to connect learning outcomes from subjects and cross-
curricular topics 

How to evaluate achievement of learning outcomes 

Assessment methods as learning and for learning 

 Peer assessment, or self-assessment

 In a digital format so that teachers can change it yourself, 
complement it, and collaborate to create it

 Ideas but not recipes



Methodical guidelines

Collaboration with colleagues in curriculum planning and 
implementation

 In digital form so that teachers can change and supplement it 
themselves and create it collaboratively

Partners in the development: members of the working 
groups that prepared the curricula, school staff in the 
experimental program and all teachers, professors, associates 
and principals

Collaborative creation and shared ownership







Funding and support
1. State Budget
2. European Social Fund

 I. experimental programme, 3 years, 
 training, equipment, methodical guidelines & learning resources, textbooks, for 

74 schools

 II. frontal implementation, 4 years, 
 scaling up, sustainabiliy
 training, equipment, methodical guidelines & learning resources, for 1311 

schools

3. European Commission Structural Reform Support Service – SRSS 1-3
 Learning outcomes and assessment, Problem solving

 School management development, Teaching of generic competences and cross-
curicular topics

 Efficient cooperation and collaboration, School leadership



Equipment – Government & EU funded projects

 2018 - 2020

 53 000 notebooks for teachers

 250 000 tablets for students (1:1 grades 5-8; 1:4 grades 1-4)

 50 000 notebooks for school labs

Mobile device management established nationally for student 
devices

 Equipment for teaching Informatics in primary grades

 Financial support to the schools for buying equipment 3,5 mil €



From 0 to 100% - March 2020 

Quantum leap into 22nd century

All schools involved in comprehensive reform 
within 2 years

Move to online from one county - Istria on Monday, to all 
the other regions on Wednesday of the same week, BUT

All schools transformed for distance learning 
in 1 week



March 2020

Virtual classroom for all principals led by MoE

Virtual classrooms for subject teachers led by MoE mentors

Sharing information – webpage MoE

CARNET webpage on online education (tools, tips, instructions)

Helpdesk - CARNET

Helpdesk - MoE

Sharing information – webpage School for life

All Telecommunication 
companies provided free 

broadband and SIM cards to 
all primary school students 
and students from lower-

income families

Publishers and owners of edu 
apps provided free access to 

learning resources



Dabar – Bebras (Beaver)
Computational thinking challenge available to all

students and teachers (2020 = 36 491 students)

450 tasks



How to be ready for changes in education

Lean and agile management 

Continuous improvements - transferring 
knowledge from each day/activity to 
another one

Fast learning and even faster knowledge
sharing

"Never-ending story" - changes and 
innovations in schools must be continuous



Thank you
Hvala 

lidija.kralj@ucitelji.hr
https://www.linkedin.com/in/lidijakralj/

mailto:lidija.kralj@ucitelji.hr

