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Foreword

Marc Durando,
Executive Director

European Schoolnet

European Schoolnet has been active in supporting transformation in
education since 1997, when several Ministries of Education joined
forces for better understanding the potentials of ICT for teaching and
learning. Since then, the network has been growing in size and
scope, covering 33 countries and being active in several areas and
topics, ranging from policy and research projects, validation of
pedagogical approaches, and engagement initiatives focused on the
development of digital citizenship.

European Schoolnet has also progressively extended the range of
organisations it collaborates with for the benefit of all schools,
students and teachers across Europe and beyond. In 2016,
European Schoolnet started to formalise the cooperation with
regional and local public authorities responsible for innovation in
education in their constituencies. The Future Classroom Lab
Regional Network, and now the Edu Regio projects, co-funded by
the European Commission Erasmus+ programme, represented key
initiatives aimed to facilitate exchange and collaboration with and
among such important actors.

Within the several outputs of the Edu Regio project, these guidelines
on Actions for Schools echoes the importance European Schoolnet
gives to initiatives that support the integration of computational
thinking, digital creativity, and coding-related activities in a
cross-curricular approach, promoting a more active and engaging
learning experience, and allowing students to develop digital skills
while learning.
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Viviana Sbardella
School Superintendent

of the Autonomous
Province of Trento

Provincia Autonoma di Trento

"Actions for schools" is a publication of the EDURegio,Digital regions
for Europe project with the aim to support schools in integrating
digital technologies in relation to the indications of the Digital
Education Action Plan (DEAP, 2021-2027) and to disseminate
practices taking into account the regional context.

The publication is organised into three sections, with an approach
that starts with developing general concepts that are of interest to all
schools, followed by guidelines addressing methodological aspects
and ending with examples of practical application. In order to
organize innovative digital learning environments it is necessary to
apply the crosscutting concepts in order to build the necessary
foundation for integrating technology in school. This includes
teachers' digital competences, ICT infrastructure equipment and
awareness of when and how to implement technologies in education
The guidelines include topical issues related to the integration of
coding in curricula, educational robotics and computational thinking.
Finally, a selection of learning scenarios completes the theoretical
aspects and the guidelines with practical suggestions by proposing
lesson plans created by teachers who participated in the project and
in the MOOC "Digitally competent teachers for creative classroom".

The EDURegio project has played an important role in the bottom up
pedagogical contamination and exchange by creating several tools in
order to disseminate ideas and practices to schools of the regions.
The proposals are easy to implement and considering the speed of
transformation of knowledge in today's society, also easy to revisit.
Offering a model and a starting point for introducing new tools and
methodological changes in schools makes it possible, over time, to
create a high-level education in a digital and sustainable ecosystem.
For the Autonomous Province of Trento, working together with
partners from other European regions means strengthening the
collaboration at network level that began with the FCL Regio project.
Furthermore, it means pursuing the goal of quality, inclusive and
accessible educational paths. Interaction between European regions
in the field of education provides an opportunity to overcome the
gap in skills and resources between different territories in order to
foster participation in terms of growth and citizenship.
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Introduction
Providing to all students the opportunity to develop digital skills and competencies is

considered one of the responsibilities of formal education, however ICT and technology is often

integrated in curricula in a rather traditional way, and as specific subjects or skill sets. The cross

curricular approach to coding and programming instead, proposes to integrate digital

creativity and coding-related activities in different school subjects, promoting a more active

and engaging learning experience, and allowing students to develop active digital skills while

learning. EU Code Week is one of the initiatives that offer many opportunities and resources to

implement such an approach in the classroom, and also at school level.

EU Code Week is a grass-roots

initiative, supported by the European

Commission, promoting computational
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thinking, coding and digital creativity. Coding, rather than a mere subsection of programming, it

is intended here as the implementation of a wider skill set of computational thinking, problem

solving, critical thinking, logic, and creativity. A collaborative approach to coding is also highly

encouraged in order to promote the development of teamwork and collaboration.
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1 Transversal concepts

ICT infrastructure

The covid-19 pandemic and remote emergency education have revealed several inequalities
among European countries and regions.

Solid, high speed, reliable data connections available for every pupil, school and teacher,
and also up-to-date digital equipment are key to access to quality ICT supported education.
According to the first priority strand of the Digital Education Action Plan, Fostering the
development of a high-performing digital education ecosystem should address infrastructure,
connectivity and digital equipment to achieve effective digital capacity planning and
development, including up-to-date organisational capabilities, digitally competent and confident
teachers and education and training staff, and also high-quality learning content, user-friendly
tools and secure platforms which respect e-privacy rules and ethical standards.

Ultrafast broadband networks are a key factor in the development of the Information Society
and an indispensable condition for economic and social growth. Their completion will
significantly enable the dissemination of information, the sharing and accessibility of public
assets, the development and adoption of new digital services (or the enhancement of existing
ones), both in the public and private sectors, the inclusion and participation of citizens,
favouring innovation and change in the social and economic field.
The current pandemic has highlighted the essential nature of high-performance
connectivity as a tool for coping with new ways of working, studying and interacting.
The structural criticalities that have emerged during this period have been a stimulus for a
necessary and urgent acceleration of the technological development process.

The Italian case

For example, the Italian Strategy for ultrafast broadband implemented throughout the country
with systematic actions started in 2012. In 2013, the situation of the telecommunications
infrastructure in Italy was rather critical. Italy was the last European nation in terms of
ultra-wideband coverage, as shown by European Commission data (Figure 1).
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Figure 1. NGA coverage in EU countries 1

The level of coverage of fixed next-generation networks (NGAs) capable of download speeds
ranging from 30Mbit/s (for ADSL and VDSL technology with copper cable) to 100Mbit/s (optical
fibre), was the lowest in Europe in Italy (Figure 2).

Figure 2 - Residents in areas served by NGA ultra-wideband lines (30-100 Mbit/s, %) 2

According to the Digital Economy and Society Index (DESI 2015) drawn up by the European
Commission, Italy was, in 2105, fourth overall out of 28 member countries. Of the five main
dimensions that make up the DESI index, Italy had its worst performance in terms of
"connectivity", ranking second to last in the EU. Within the connectivity dimension, in particular,
the factors that have the greatest negative impact are three: NGA coverage, which is available
to only 21% of households compared to a European average of 62% (last position in the EU);

2MISE (2015). La strategia italiana per la banda ultralarga. Retrieved from
https://bandaultralarga.italia.it/strategia-bul/strategia/

1 Italian strategy for ultra-wideband Presidency of the Council of Ministers Rome 3 March 2015/EU Commission, 2013

10

https://bandaultralarga.italia.it/strategia-bul/strategia/


2
3.0 School and Classroom Kits

Actions for Schools

the percentage of subscribers to fixed broadband, only 51% of households compared to 70%
of the European average (the lowest percentage in Europe); the percentage of subscribers to
fast broadband (services with a bandwidth above 30 Mbps), just 2.2% compared to the
European average of 22% (second last position in the EU).
On 3 March 2015, the Italian government approved The Italian Strategy for ultrafast broadband2

in order to reduce the existing infrastructure and market gap by creating more favourable
conditions for the integrated development of fixed and mobile telecommunications
infrastructures. The Strategy represents the national reference framework for public initiatives to
support the development of ultra-wideband networks in Italy.

The strategic objectives of the Plan are developed in three areas of development:
- Coverage of at least 100 Mbps to 85% of the Italian population
- Coverage at least 30 Mbps guaranteed to the entire Italian population
- At least 100 Mbps coverage of public buildings and premises (schools and hospitals in
particular), areas of major economic interest and population concentration, industrial areas,
major tourist sites and logistical hubs.

In the same document the national territory was divided into three areas according to the
possibility of private investment intervention:

● White areas are areas without ultra broadband networks, where private investors do not
intend to invest in the next three years;

● Grey areas are areas where an ultra broadband network is present or will be developed
in the next three years by a single private operator;

● Black areas are areas where at least two ultra broadband networks from different
operators are present or will be deployed in the next three years.

While white areas are eligible for State aid under certain conditions, in grey areas public
intervention carries a high risk of crowding out existing investors and distorting competition. In
black areas, intervention risks causing serious distortions of competition and is highly likely to
be incompatible with the internal market. In the 2015-2019 five-year period, Italy will
significantly extend its territorial coverage and network upgrades, virtuously repositioning itself in
the EU rankings, especially for broadband coverage of the national territory.

European Strategy

The European Commission's Broadband Coverage in Europe 2019 Mapping progress towards
the coverage objectives of the Digital Agenda shows clear progress in overall coverage with
NGA (Figure 3) and VDSL (Figure 4).

11
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Figure 3 NGA ultra-wideband coverage 3

Figure 4. VDSL ultra-wideband coverage 4

4 Broadband Coverage in Europe 2019, a study by IHS Markit, Omdia and Point Topic for the European Commission © 2020 IHS
Markit, Omdia

3 Broadband Coverage in Europe 2019, a study by IHS Markit, Omdia and Point Topic for the European Commission
© 2020 IHS Markit, Omdia
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Still lagging a little behind in fast (Figure 5) and ultra-fast (Figure 6) technologies.

Figure 5. FTTP ultra-wideband coverage 5

5 Ibidem
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Figure 6. VHCN ultra-wideband coverage 6

Figure 7. National territory coverage according to band.7

Internet connectivity of schools in Provincia Autonoma di Trento
Ministerial Decree n. 851 of 27 October 2015 approved the National Plan for the Digital School8

8 MIUR (2015). PIano Nazionale Scuola Digitale. Retrieved from

https://www.istruzione.it/scuola_digitale/allegati/2015/DM_n_851_Piano_Naz_Sc_Digitale.pdf

7 Ibidem

6 Ibidem
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in which, in Action 1, Ultra-wideband fibre to the door of every school, we find the objective of

connecting all school buildings to fibre by 2020.

The autonomous province of Trento anticipates the plan and with the Provincial Council

resolution no 617 dated 13 April 2015 , it has decided that the ultra-wideband interventions9

also include the project to connect all primary, secondary and second grade schools with fibre

optic cables.

After five years, at the beginning of 2020, 56% of the school buildings in Trentino's provincial

schools were connected to ultra-broadband, with almost total coverage for schools in the

second cycle and 75% for all-inclusive schools and vocational training schools (Figure 8).

Figure 8. Fibre optic coverage and work progress for the school sites of the Autonomous

Province of Trento at the beginning of 2020.

The Covid emergency gave the project a decisive breakthrough by planning full ultra-wideband

coverage by spring 2022 (Figure 9).

9 PAT(2015). Indirizzi per lo sviluppo ed il completamento del progetto di infrastrutturazione in banda ultralarga del Trentino.

Retrieved from http://www.delibere.provincia.tn.it/scripts/gethtmlDeli.asp?Item=0&Type=HTML
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Figure 9. Plan for total fibre optic coverage for schools in the Autonomous Province of Trento.

Teacher’s skills

The passion and skills of the teacher are always influential on how successful classes are. A
strong relationship exists between educators’ attitudes towards technology and their actions in
their respective educational settings.

Especially in primary education, computing skills can be perceived as a barrier to start
teaching coding and robotics, but it is easy to overcome by well trained teachers. Teachers
outside of technology-oriented fields rarely receive proper training. This may cause
misconceptions about the utility, ease of use, and applicability of robotics models and a
perceived lack of ability to organize these types of activities, especially when gender
stereotypes regarding STEM concepts are apparent.
Some teachers may consider coding out of their reach, and only addressed to pupils who want
to work in the computing field, but coding can be applied to several domains because of the
features of computational thinking: it involves logic, creativity, problem-solving, collaboration
also and several key thinking skills covering nearly all the 21st century skills. Coding projects
also are great opportunities for enjoyable cross-disciplinary, project-based learnings that can
involve different degrees of teaching expertise.

For example, visual programming environments for primary school teachers is leading to
successful appropriation of programming in Finland. A functional understanding of a basic
visual coding language like Scratch can provide the confidence needed to launch effective
teaching and learning.

16
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There are thousands of learning resources available for teachers, shared on the internet or
provided by educational institutions and authorities. They cover every need and educational
level, and many of them are for free, enabling self-paced learning.
Basic coding skills can be acquired by nearly every teacher, enabling them to stay some steps
ahead of their pupils, especially in earlier education stages. For example, there are visual
programming languages like Scratch/ScratchJr specifically created to introduce children to
coding concepts without the need of an advanced command of coding by teachers. This is
enough to launch successful coding classes and to spark the interest for learning coding in
more advanced education stages.

The EU Parliament’s study Rethinking education in the digital age (2020), outlines the
'European Framework for the Digital Competence of Educators (DigCompEdu)', a
self-assessment tool provided by the European Commission to measure teacher’s digital skills.
DigCompEdu divides digital competence into two aspects: 'Educators' Professional
Competences' and 'Educators' Pedagogic Competences' (Redecker and Punie, 2017, p. 16).
'Educators' Professional Competences' refers to digital competences in communication and
basic administrative tasks, but also competences in professional teacher collaboration.
'Educators' Pedagogic Competences' constitutes the competence of pedagogical handling of
digital teaching topics such as 'Digital Resources', 'Teaching and Learning', 'Assessment' and
'Empowering Learners' (Redecker and Punie, 2017). DigCompEdu is a practical approach
helping 'educators understand their personal strengths and weaknesses'(Redecker and Punie,
2017, p. 29). The framework serves as self-assessment and as critical self evaluation for
interested teachers.

When to implement ICT supported learning and coding

Coding and ICT are not new in school education, but there is not a consensus about
what is the best stage to introduce coding and ICT supported learning. More than four
decades ago, computer scientists at MIT developed the programming language LOGO to teach
children the fundamentals of computer programming. But educators found that teaching LOGO
was a waste because it had no relationship with real coding, becoming obsolete quickly, so
they moved to different coding languages transferable to technical instruction.

Preschoolers are already familiar with digital devices only recently, enabling educators to take
advantage of the latest technology for educational uses. But traditionally, acquiring literacy by
children was the boundary for coding, and also to use digital technology in schools, so the
field of early computer science education is just starting to emerge.
While most coding initiatives started targeting older children, there are recent endeavors
focusing on early childhood. Nevertheless, there is a lack of research on the cognitive
mechanisms involved when young children learn to code (Fedorenko et al. 2019), and
also there is not enough empirical work to be able to categorically identify different stages in the
coding learning progression. Some very recent research (Bers, 2021) shows that coding
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learning can be compared to a foreign language (CAL, coding as language learning) learning
process, but it’s a developing theory.

School photo created by pch.vector

In British primary schools, 5-7 year olds learn what algorithms are and how they are executed
on digital devices, as well as about creating and debugging programs as well as using logical
reasoning to predict the outcome of a script (EU Code Week 2014). In Denmark and Sweden
the concepts of Computational Thinking are taught to children including abstraction and
debugging as well as digital citizenship. In Finland algorithmic thinking plays a role, however it is
introduced mainly in mathematics. Furthermore, Professional Development Programs in Finland
and Sweden introduce primary school educators to ScratchJr (Bocconi et al., 2018).
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Scratch is a very popular tool to introduce coding to children. The key features of using a
blockbased programming language, avoiding children to worry about minor syntax issues,
enabling them to see the results of their work immediately -essential, taking into account the
shorter attention spans of children-, make Scratch a good choice. ScratchJr was born out of
necessity to approach coding to children who are still developing literacy.
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2 Guidelines

Integrate coding in curricula

Literally, 'coding' means 'computer programming'. The adoption of coding as an activity to
simplify concepts, describe procedures and find solutions can be entrusted to teachers of any
subject. It applies to both logical-mathematical, humanistic and expressive subjects. In schools,
it is necessary to start considering computer programming as the fourth basic skill for new
generations of pupils, along with reading, writing and arithmetic skills.
Pupils learn more or less complex problem-solving strategies, according to the age group, plan
and communication level.

Beyond the specific skills that coding and programming bring, the added value lies in the

method that these new disciplines enable them to acquire a method, aimed at stimulating and

strengthening thinking, analysis and problem-solving skills.

Coding is not simply about 'solving problems' but about 'getting a performer to solve

problems', and in this it differs from mathematics, for example. Procedures are defined that are

then implemented by a doer (agent, other person or machine), who operates 'mechanically'

and 'unconsciously' within a set context, to achieve goals.

Teaching coding at school imparts technical skills, but when the technical aspects are

forgotten, the 'conceptual sediment' of that teaching, which is computational thinking, will

remain. (see next paragraph) "...CT is not a new teaching subject: what has to be taught in

schools is computer science and CT is, at most, the conceptual sediment of that teaching,

what remains even when the technical aspects have been forgotten. "(Lodi, Martini, Nardelli).

Activities  in Preschool and Primary School

There is a need to propose activities based on play and discovery teaching, as these are

considered particularly suitable strategies for teaching computational thinking.

A series of 'internal' resistances have to be faced: teachers who are not inclined to experiment

independently, problems linked to the availability of suitable spaces or workstations, the

tendency to limit technology to the use of word processing programmes, etc. It is therefore

necessary to provide already structured resources and "tested" methodological indications,
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progressive incremental steps, which simplify the teacher's work. You can start by accessing

online resources and communities of practice (e.g. http://www.code.org

https://hourofcode.com/it ) to get ideas that you can apply to your own lessons. In the Good

Practices in the section "Inspiration" some examples of possible activities in the first cycle of

education have been given.

Robotics in primary education

Photo by www.freepik.es

Robotics has been found to add value in educational processes when incorporated into early
learning classrooms in a holistic manner; can promote a collaborative, student centered
environment becoming very attractive, entertaining and engaging learning activities for children.

They help children to develop 21st Century skills like digital literacy, problem solving,
collaboration, and also to develop computational thinking, language skills and logic.

Robotics presents a different option to introduce the concept of programming to younger kids.
By having a physical example of the code students are writing, they can easily see
how the code works, what happens if they make a mistake or which action follows
which instruction. This way, robotics helps to understand algorithms better and develop
computational thinking from an early age. Research has shown that robotics contributes more
to a pupil’s (Papadakis, 2021) emotional and intellectual engagement than other commonly
used educational tools, such as interactive smartboards, due to the physical embodiment of
the robotic kits and the possibility of promoting students’ communication skills. Three
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dimensional objects have a bigger impact on memory storage than two dimensional displays
(Snow, 2014).

Robotics is suitable for kids with various capabilities and interests. Some would find
constructing a robot more intriguing, and others would focus on operating it. Giving students a
task that requires different talents will encourage them to work together to complete the project.
building or programming a robot is still a challenging task, which can foster perseverance and
problem-solving skills in students. They will make mistakes, face new problems and gradually
learn from their experience. And what is more, they will solve these challenges thinking in a
creative way and bringing their original ideas to life.

Robotic components are also increasingly more affordable, and also the maker movement
(Martínez, 2013) advocates for tinkering and recycling elements, so robotics are becoming very
popular in schools. There are several commercial ready to use options, and also do-it-yourself
options.

Computational thinking

Computational thinking is knowing what are the steps to solve a problem and to apply
that skill across disciplines. It is a holistic approach to solving problems, focusing on skills
developed from practicing programming and algorithms.

According to BBC, keystones of computational thinking are decomposition, pattern
recognition, abstraction, and algorithms.

● Decomposition invites students to break down complex problems into smaller, simpler
problems.

● Pattern recognition guides students to make connections between similar problems and
experience.

● Abstraction invites students to identify important information while ignoring unrelated or
irrelevant details.

● Lastly, students use algorithms when they design simple steps to solve problems.

Enables the development of abilities such as abstract thinking, problem solving, pattern
recognition, and logical reasoning, including the following characteristics:

● Formulating problems in a way that enables us to use a computer and other tools to
help solve them.

● Logically organizing and analyzing data
● Representing data through abstractions such as models and simulations
● Automating solutions through algorithmic thinking (a series of ordered steps)
● Identifying, analyzing, and implementing possible solutions with the goal of achieving

the most efficient and effective combination of steps and resources
● Generalizing and transferring this problem solving process to a wide variety of problems
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These skills are supported and enhanced by a number of dispositions or attitudes that are
essential dimensions of CT.

These dispositions or attitudes include:
● Confidence in dealing with complexity
● Persistence in working with difficult problems
● Tolerance for ambiguity
● The ability to deal with open ended problems
● The ability to communicate and work with others to achieve a common goal or solution

Mental processes in detail: mental strategies useful for solving
problems

- Algorithmic thinking: using algorithmic thinking to design an ordered sequence of
steps (instructions) to solve a problem, achieve a result or complete a task.
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- Logical thinking: using logic and reasoning to convince oneself of something, establish
and check facts
- Problem decomposition: dividing a complex problem into simple sub-problems, which
can be solved in a simpler way
- Abstraction: getting rid of unnecessary details to focus on relevant information/ideas
- Pattern recognition: identifying regularities/recurring patterns in data and problems
- Generalisation: using recognised regularities to make predictions or to solve more
general problems

Methods: operational approaches used by computer scientists

- Automation: automating solutions; using a computer or machine to perform repetitive
or boring tasks.
- Data collection, analysis and representation: collecting information and data,
interpreting them by finding recurrent patterns, representing them appropriately; storing,
retrieving and updating data
- Parallelisation: performing tasks simultaneously to achieve a common goal, thinking "in
parallel".
- Simulation: representing (real-world) data and processes through models; performing
experiments on those models
- Evaluation: analysing the implemented solutions in order to judge their goodness, in
particular with regard to their effectiveness and efficiency in terms of time or space
occupied.
- Programming: using some basic programming concepts (loops, events, conditional
instructions, logical operators...)

Practices: typically used in the implementation of IT solutions

- Experimenting, iterating, tinkering: in incremental and iterative software development
methodologies, a project is developed through repetitions of a "design-build-test" cycle,
incrementally building the final result; tinkering means building something using a
trial-and-error process, learning from play, exploration and experimentation.
- Testing and debugging: checking that solutions work by actually trying them out;
finding and fixing bugs in a solution or programme.
- Reusing and remixing: building your own solution based on/using also existing code,
projects or ideas.

Transversal skills: ways of seeing and operating in the world; useful life skills fostered
by 'thinking like a computer scientist'.

- Creating: designing and building artefacts, using computation to be creative and
express oneself
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- Communicating and collaborating: connecting with others and working together with a
common goal to create something and to achieve a better solution
- Reflecting, learning, meta-cognition: using computing to reflect and understand
computational aspects of the world
- Tolerating ambiguity: dealing with real, open-ended problems that are not fully
specified in advance.
- persevere when dealing with difficult problems: be comfortable working with
difficult/complex problems, be determined and tenacious

Participation in EU Code Week

EU Code Week is a grassroots initiative that aims to raise awareness for the importance of
integrating coding and computational thinking in the school curriculum. The movement, which
is supported by the European Commission, highlights the importance of skills such as creativity,
problem solving and programming.

EU Code Week has taken place yearly since 2015, with the number of activities increasing
steadily each year: from 7.6 thousand in 2015 to 72.2 thousand in 2020. In its record year,
2019, the initiative reached 4.2 million people in Europe and beyond. Nevertheless, the initiative
is not concentrated solely in one single week: resources, support to its community and
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centrally-organised activities take place all-year-round. Furthermore, each year the movement
develops new educational resources, and new outreach products.

Schools can benefit from joining EU Code Week: its community and resources provide support
in integrating coding across the school curriculum, and it provides opportunities of professional
development to its staff members. Furthermore, EU Code Week contemplates different
approaches to teaching coding: from inclusive and accessible approaches such as unplugged
coding to advanced approaches such as Artificial Intelligence (AI) or robotics.

How can a school join EU Code Week?
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Joining EU Code Week is accessible to every school regardless of location, resources available
and support or lack thereof of local authorities. In order to join EU Code Week, a school can
take either of these steps:

● Implement EU Code Week resources in its teaching materials.
● Encourage its staff to take part in the EU Code Week MOOCs.
● Get in touch with the EU Code Week community in its country or region: Leading

Teachers, Ambassadors and EduCoordinators can support schools in taking part in
Code Week. Visit codeweek.eu/community for more information.

● Register an activity in the EU Code Week Map: any activity that involves teaching
students any approach to coding counts as a Code Week activity, which can take place
anytime during the year. To register an activity in the Code Week map, a staff member
has to access the website codeweek.eu and create an account. Once this is complete,
an Activity can be registered easily on the Map.

Which EU Code Week resources are available?

EU Code Week resources are freely accessible to everyone, and most of them, such as lesson
plans, are translated into 29 European languages. Here is an overview of the Code Week
resources to teach coding and computational thinking:

● EU Code Week Activity Map: take inspiration from activities taking places across
Europe. You can find the contact details of organisers and get in touch with them. As
well, you can find a Featured Activities calendar with activities that your school may join.
https://codeweek.eu/events

● Coding@Home: these are a series of short video-tutorials with activities and challenges
which can be completed at home or at school.

● Resource Repository: the Code Week website includes a resource repository which
aggregates useful resources to either Teach or Learn coding. These resources are in a
variety of languages, for a variety of expertise or age level.

● Presentations and Toolkits: if your school is ready to disseminate EU Code Week, these
are great tools and materials to support Code Week dissemination.

● Learning Bits: these a series of short training modules each of which include one
instructional video, and three lesson plans (each for a different age level). Each Learning
Bit focuses on a different approach to teaching coding.

● EU Code Week MOOCs: there are three MOOCs permanently available to teachers,
parents and educators. One is a short course introducing coding and Code Week
(Icebreaker MOOC), a longer five-module course with an in-depth dive into coding and
programming (Deep Dive MOOC), and a three-module course about Artificial
Intelligence (AI Basics for Schools). It is only possible to obtain a certificate when the
courses are running, but materials remain available all-year-round.
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3 Inspiration
Good practise

In the EU Code Week blog, a specific section is dedicated to regularly publish tips and tricks
from the Code Week community on how to teach coding and engage students. Best practices
– Code Week
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Annex
Learning Scenarios

The choice of learning scenarios for actions for schools corresponds to the most suitable to be
used in EU Code Week or related to coding and robotics.

Preschool and Primary Education (4-11 year old)

Hayriye Başkan Doğru (Turkey). Little Geniuses Coding.
Digital literacy can be established in preschool so an effective plan has been prepared for this
purpose.
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Carlos José Gonçalves Fernandes (Portugal). The Way to the Hour of Code.
This lesson plan proposes some activities that help prepare students to participate in the Hour
of Code.

Enas Ismail (Sweden). Let’s Code.
Use and navigate scratch to design, create and evaluate a game. Students will use block
programming to create a game according to a number of required specifications and present it
to the class.
=sharing
Ksenija Lekić (Croatia). Comparing Numbers Up to Five.
The teaching scenario is intended for repetition and practice of the content of Mathematics in
the 1st grade of primary school (Practice comparing numbers up to 5 and using the characters
<,> and =.
Tools: Genially (Interactive image), QR code Reader, Wordwall, Google Forms, BookWidgets
(survey). Students use concrete materials, tablets, an interactive whiteboard, fill in digital forms,
play a quiz and deal with Mathematics in a fun and close to them way. All attached materials
are my own work and I allow teachers to use these materials.

Massimiliano Minaudo (Italy). Shapes and the Solar System.
This activity is aimed to present the evidence about the shape of the Solar System by Scratch.

Ayça Oğuz Karakadılar (Turkey). Code Me; Battleship Challenge
"Code Me" is an innovative method of teaching of coding that leans on "coding by writing". It
constitutes "learning from real life" by creating scripts with “commands and symbols”. I use
“Gamification” with some classical board games. As we are doing these all, we get help from
"Math".

Lower Secondary Education (12-14 year old)

Emma Abate (Italy). Coding with App Inventor for teaching sustainability and Nature
based solutions

Students have used App Inventor 2 (an intuitive, visual programming environment) in order to
acquire the necessary tools to design their own App on the theme of eco-sustainable behaviour
(a quiz game with pictures). The planned activities were really carried out and implemented in
the class: students created quiz games using App Inventor, a tool that developed their soft
coding skills and stimulated creativity, as well as allowing them to work in groups and acquire
new knowledge about sustainability education. The lesson can be easily replicated, publishing it
would allow teachers to use in class a visual, intuitive programming environment such as App
Inventor, which is user friendly, free and useful for teaching and learning purposes.
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Jayasree L. (India). Learning Physics Through Gamification
Usually students have a feeling that Physics is tough to learn. But through gamification using
STEM A LAB the students find it interesting and self motivating. Through gamification using
STEM A LAB I am able to bring out innovations from the classroom. The students are also
made aware of the need to practice 4.0 technologies at an early age itself. They are able to
envision a bright and successful future as innovations lead them to STEM careers of their
choice. Parents are also well aware of this fact and give me full support.

Jolanta Leonavičienė (Lithuania). Create Measuring Devices with Micro:bit
This two-lesson activity is designed to delve into practical measurements in more detail, to
prepare a device for a certain measurement (programmed micro:bit), to perform measurements
that are compared with measurements using specific measuring devices and to evaluate the
accuracy of measurements.Using Micro:bit in lessons is a fun and easy way to create
interesting pieces. It is simple and easy to use for even the youngest programmers but it is
powerful enough for more advanced students. Students learn to code, the teacher is able to
integrate knowledge of STEM - Information and communications technology (ICT), Coding,
Math and Physics. The activity can be easily replicated in a blended learning environment
(online and offline teaching combined) or in a remote learning scenario (fully online teaching).
Finally, the Lesson Plan addresses and develops 21st century skills.

Upper Secondary Education (14-16 year old)

George Rouvas (Greece). Trafficoding.
The aim of the lesson plan is to teach traffic education and coding principles. Through the use
of coding exercises and the adoption of gamification principles, students get to know the basic
road signs, as well as learn to code with Scratch. It requires that students adopt the role of an
educator by developing themselves learning material coded in Scratch that have to do with
traffic education
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