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We live in the digital age…

https://www.lifewire.com/smart-refrigerator-4158327
https://www.thejobnetwork.com/7-strange-but-probably-true-jobs-of-the-future/


…but how ready are we?

Does use of technology
imply digital competence?



https://www.nature.com/articles/547380a

Exposure to technology is NOT enough to make people
digitally competent!

https://www.sciencedirect.com/science/article/pii/S0742051X16306692

https://www.nature.com/articles/547380a
https://www.sciencedirect.com/science/article/pii/S0742051X16306692


There is no such thing as 
“digital natives”!

Digital is one of the eight key competences

https://www.europarl.europa.eu/RegData/etudes/IDAN/2021/690584/EPRS_IDA(2021)690584_EN
.pdf

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018H0604(01)



JRC/EC Digital Competence frameworks

• Digital Competence framework for citizens (DigComp) and DigCompSAT

• Digital Competence framework for educators (DigCompEdu) and
SELFIE4TEACHERS

• Digital Competence framework for educational organisations (DigCompOrg) and
self-reflection tool for general and vocational schools (SELFIE)



Available frameworks and tools
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Name
Designation

This is a sample text. 
Insert your desired text 
here.

Name
Designation

This is a sample text. 
Insert your desired text 
here.

Holistic approach

Conceptual frameworks, working definitions, awareness-raising 
events, consultations…

Establishing a common language

Self-assessment/reflection tools, courses…

Capacity building of key 
stakeholders

Regional, national, 
international level

Ecosystem

A holistic approach for competence development



Where school 
stands

How to fulfil your [school’s] potential

SELFIE-based
action plan

Collective 
reflection

@pankampylis

https://selfieptk.eu
http://bit.ly/aboutselfieptkmooc

Lev Vygotsky
Zone of proximal development

https://selfieptk.eu/
http://bit.ly/aboutselfieptkmooc


Brings together different 
perspectives

(school leaders, teachers, 
students)



SELFIE for schools



SELFIE takes a snapshot of the school's use of digital technology. It's 
online and anonymous.

ADAPT the tool 
to your school's 

context

1
COLLECT views and 
experiences from  

school leaders, 
teachers and 

students 

2
DISCUSS 

the results & 
PLAN for 

improvement

3
MONITOR

progress and 
adapt your plan

4

In a nutshell 



ABOUT THIS EC-JRC STUDY

Coordinated and 
funded by EC – JRC 
jointly with DG EAC

 Follow-up to the 2016 EC CompuThink study

 Focus: Developments regarding the integration of CT skills 
into formal compulsory education curricula between 2016 
and 2021

 Findings contributing to two upcoming EU Council 
Recommendations, on enabling factors for digital 
education and improving digital skills in E&T

https://education.ec.europa.eu/focus-topics/digital-education/digital-education-
action-plan/action-10

https://education.ec.europa.eu/focus-topics/digital-education/digital-education-action-plan/action-10


Related publications

Coordinated and 
funded by EC – JRC 
jointly with DG EAC

https://doi.org/10.30191/ETS.202304_26(2).0008https://computhink2study.eu

https://doi.org/10.30191/ETS.202304_26(2).0008
https://computhink2study.eu/
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METHODOLOGY
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IN-DEPTH CASE STUDIES

Multiple-case study methodology (Yin, 2014)

MCS1

MCS2

MCS3
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 29 countries analysed

 25 countries (18 EU MS & 7 EU)
already included CT in their 
statutory curriculum

MAJOR TRENDS IN CT INTEGRATION
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Four main areas:

#1 Consolidated 
understanding

#2 Comprehensive 
integration

#3 Systemic rollout
#4 Support policy

11 recommendations 
for policy & practice
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#1 Consolidated understanding 
of CT core skills & link to digital skills 



21

KEY TERMS ADOPTED 
Great variety of terms still used by stakeholders…

(image from CompuThink report 2016)

PROGRAMMING

DIGITAL COMPETENCE
PROBLEM SOLVING

…Differences in definition 
have implications for how CT 
is taught and assessed 



22

KEY TERMS ADOPTED 
Great variety of terms still used by stakeholders…

(image from CompuThink report 2016)

PROGRAMMING

DIGITAL COMPETENCE
PROBLEM SOLVING

…Differences in definition 
have implications for how CT 
is taught and assessed 



23

CS CONCEPTS SUPPORTING CT SKILLS
FROM 9 CASE-CURRICULA
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CS CONCEPTS SUPPORTING CT SKILLS
FROM 9 CASE-CURRICULA

Basic CS concepts in curricula 
centre around the relationship 
between “Algorithms” & 
“Programming”
Addressed at different level of 
age-appropriate complexity 
CT skills developed through 
problem solving activities, i.e.,  
formulation and design of 
the solution (algorithms) AND 
implementation process
(programming)
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Digital Comptence/Literacy 
contents
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#1 Strengthen the understanding of CT as a 
foundational competence
 Take appropriate  measures so that relevant educational 

stakeholders, school inspectors and evaluation 
agencies have a consolidated understanding of CT as a 
foundational competence.

#2 Exploit the potential of CT for fostering students’ 
problem solving in different domains
 Regardless of the CT integration approach in curricula,  

prioritise the areas that can benefit most from 
creating connections between computational 
approaches and essential characteristics of the application 
domain

#3 Strengthen synergies among stakeholders to boost 
quality computing education 
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#2 Comprehensive integration
of CT core skills across all levels
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17 EU countries included CT in both ISCED 1 and 
ISCED 2
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FACTORS AFFECTING IMPLEMENTATION

Basic CS concepts first need to be developed in the context of a specific subject, and only 
later applied across disciplines ( i.e. cross-curricular approach coupled with separate 
subject or within other subjects approaches mostly at primary level)

 Type of CT integration approach adopted at a specific education level

 Amount of time dedicated to develop CT core skills

• Within other subjects: CS concepts addressed < 1h per week depending on two 
inter-related aspects:

(i) overall time allocated to the subjects involved (e.g. Math), and 
(ii) content load to be addressed within those subjects

• As a separate subject: CS concepts PLUS digital competence/literacy concepts 
addressed: 1h per week

• E.g., abstract components of CS developed in Maths, whereas physical computing (e.g., 
robots) in Tech, together with elements of digital competence
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At the primary level (ISCED 1)
 playful learning, learning by doing and working in 

small groups.
 hands-on, playful activities with programmable 

robots and block-based visual programming 
environments. 

At the lower secondary level (ISCED 2)
 fostering problem-solving and logical thinking 

skills
 promoting student autonomy/agency through 

project-based learning, game-based approaches, 
pair-programming 

 text-based languages.

Age-appropriate way
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#4 Articulate a strategy for weaving CT skills into 
the curriculum
 make space in the curriculum for developing CT skills 
 Set a minimum number of hours for the regular teaching of 

CS concepts.
 allocate resources for developing high-quality instructional  

material and examples of pedagogical practices 
 provide sustained funding to ensure suitable digital 

equipment is available in all schools to support programming

#5 Integrate CT in a continuum from primary school
till the end of compulsory education in an age-
appropriate way
 define a clear vision for the integration of CT starting in 

primary education, as well as for facilitating students’ 
readiness to use CT skills in other domains.
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#3 Systemic roll-out
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 Upskilling teachers on CS contents and related pedagogy

Main challenges in in-service teacher training

- Quality training involving medium and long-term, regular interventions
- Qualitative methodological support on how to handle the progression in 
teaching basic CS concepts in an age-appropriate way 
- Measures to support teachers’ participation in in-service training courses 

(e.g. provision of replacement teachers) 

 Activate peer-support actions among teachers

 High-quality teaching and learning materials provided by 
different sources

 Sustain school hubs for mutual support
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CT Test item included in the French Diplome

National du Brevet for Mathematics (2018 session)

Integration of CT skills in summative and final 
assessment
CT conceptualisation and strands in ICILS CT 2018 framework
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CT Test item included in the French Diplome

National du Brevet for Mathematics (2018 session)

Integration of CT skills in summative and final 
assessment
CT conceptualisation and strands in ICILS CT 2018 framework
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#6 Sustain the upskilling of teachers’ 
pedagogical-content knowledge in computing
 Invest and provide high-quality professional development for 

teachers (medium and long-term training, on a regular basis) 
 include basic computing in pre-service education for 

compulsory school trainee-teachers.

#7 Complement the provision of CT professional 
development with a range of support measures
 E.g., collaborative peer-support actions among teachers, 

school hubs

#8 Prioritise assessment of CT as a foundational 
competence
 Define detailed criteria for assessing CT skills encompassing 

both students’ ability to program & to build up their CT skills.
 Integrate CT skills assessment into the final 

exam/summative assessment at the end of lower secondary 
school, indicating the importance of computing education
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#4 Support policy
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#9 Raise awareness about the purpose and benefits of 
developing CT skills in the curriculum
 address all educational stakeholder groups (school leaders, 

school inspectors, teachers, students, parents, policymakers, as 
well as employers).

 work with industry and grassroots organisations to implement 
such impactful initiatives

#10 Prioritise measures to address gender balance, 
equity and inclusion for quality computing education
 further investigate and address non-gendered dynamics in 

activities for CT skills development. 
 made available inside and outside the classroom low-cost 

computing equipment to ensure equal access to CS education

#11 Monitor and research the actual impact of 
integrating CT skills in curricula
 ongoing, systematic monitoring and evidence-based evaluation 

of curricular implementation (e.g. impact of CT skills within 
other subjects)

 develop a long-term research agenda for computing education 
in schools.
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pkampylis@ekt.gr  

https://op.europa.eu/en/publication-detail/-/publication/bbf875ec-a5a2-11ec-83e1-01aa75ed71a1/language-en

https://op.europa.eu/en/publication-detail/-/publication/bbf875ec-a5a2-11ec-83e1-01aa75ed71a1/language-en
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