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Europe needs ð and in the foreseeable future will continue to need ð a 

labour force that is skilled and knowledgeable in Science, Technology, 

Engineering and Mathematics (STEM). A STEM-skilled society is 

crucial for the growth of competitive industry and for the ability of 

Europe to cope with pressing societal challenges such as health and 

demographic change, climate change, food security, border security, 

clean energy, etc. Employment of STEM professionals in the EU has 

risen 3 times faster than total employment. Until 2025, demand for 

skills at both upper secondary and university level is anticipated to 

further increase by 9% in STEM sectors and 6.5% in STEM-related 

sectors. Yet the share of EU students planning further STEM studies 

or career is not increasing at the rate that could allow European 

societies to meet this growing demand. In all Member States, 

therefore, STEM skills development has been prioritized in recent 

years. 

Most EU Member States already report shortages of STEM skilled 

labour. According to CEDEFOP data, such shortages are critical in all 

Member States except Denmark, Estonia, Greece, Cyprus and Finland 

(CEDEFOP, 2016: 1). Reasons for the shortages include the 

insufficient supply of graduates at upper secondary and higher 

education levels, low participation by women and brain drain in some 

countries.  

In this compendium, we would like to focus exclusively on STEM 

skills development at secondary education level. A look at the situation 

in Europe suggests that under-achievement in STEM subjects in many 

countries remains above the Europe 2020 education target of 15%1. 

There is a widespread perception that STEM subjects are difficult and 

unappealing. Yet this is not a uniform result. Studentsõ performance in 

STEM subjects and their motivation to invest efforts and time in 

pursuing a STEM career are determined by a complex set of 

educational, institutional, cultural, gender-related and social factors, 

but according to PISA results, in the EU a student's socio-economic 

status is still the most influential determinant of level of achievement 

in science. There are significant differences among studentsõ 

achievement in STEM across different schools in the same country, 

suggesting that for some students the school system does not deliver 

in terms of science education. For those students the school system 

fails to create an equitable distribution of learning opportunities and 

                                                           
1 At higher education level, this problem is present, too, with drop-out rates tending to be higher in STEM subjects 
than in other higher education studies. 
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achievement and tends to reproduce existing socio-economic 

inequalities, e.g. by offering limited opportunities to take science 

courses in some tracks, streams or schools.  

There are a number of possible solutions to address the failure of the 

school system to provide good scientific education and training and to 

arouse scientific curiosity among young people. Some of them directly 

relate to changes in teacher training or in the compulsory curricula. 

This compendium, however, looks at a different solution: 

extracurricular educational activities carefully targeted at promoting 

and communicating science and the results of scientific research 

among high school students. We are specifically interested in science 

outreach activities that are based on a partnership between universities 

and secondary schools. 

Universities and research institutions in Europe are assigned a major 

role in promoting science education and communicating science in 

general. To some extent, communicating the value of science and 

research is gradually becoming accepted as a major element of 

universitiesõ core research mission. To an even greater extent, 

however, science outreach and communicating science is an essential 

element of universitiesõ òthirdó mission of transferring knowledge, 

addressing societal challenges and contributing to the wellbeing of 

society and the economy. Communicating science among high school 

students is part of this mission. It contributes to creating scientific 

citizenship among young people and it develops STEM skills among 

the future labour force.  

 

 Science communication encourages scientific 

citizenship  

Todayõs secondary school students are growing up in an environment 

characterized by unprecedented and rapid scientific progress that has 

resulted in technology being ever more present and interwoven in 

everyday life. Their generation, more than any generation before it, 

needs to have information and knowledge in a variety of scientific 

disciplines in order to make educated decisions that can significantly 

influence the quality of their lives. This makes secondary education 

students an important audience for science communication in the 

broadest sense of the word. 

  Science communication contributes to improving 

science education and to developing STEM and 

innovation skills among the future labour force 

T H E  B E N E F I T S  O F  
S C I E N C E  
C O M M U N I C A T I O N  
I N  S E C O N D A R Y  

E D U C A T I O N  
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  A recent report to the European Commission by the Expert Group on 

Science Education spells out one of the major priorities in Europeõs 

current education systems:  

òScience education should be an essential component of a 

learning continuum for alló (European Commission, 2015: 8). 

This would involve significant improvement in the design and delivery 

of science education, which involves: 

- strengthening the science component of compulsory curricula 

- balancing requirements of breadth and depth of knowledge 

about science 

- introducing inter-disciplinary approaches to science education, 

by emphasizing the links between science disciplines and other 

disciplines, including Art 

- linking science education to the development of key 

competences, in view of improving studentsõ employability 

- linking science education to entrepreneurship education and 

training, with a view to supporting creativity and innovation 

(European Commission, 2015: 8-10). 

These improvements may be achieved through three approaches: 

- Methodological innovations and curriculum changes 

- Improved teacher training ð both initial training and in-service 

professional development 

- Involving a greater variety of actors and stakeholders in the 

design, delivery and evaluation of science education. 

Science outreach is the result of applying the third approach. When it 

is practiced by universities and research organizations, it can have a 

profound effect on improving the quality and impact of extracurricular 

science education and can gradually instigate changes in compulsory 

curricula, too. Indirectly, it could also improve in-service professional 

development of teachers by making them more knowledgeable and 

prepared to teach in some science areas.  

 

 

 This compendium provides an overview and analysis of several good 

practices of science outreach that involve or may promote 

collaboration between higher education and secondary education. The 

main purpose has been to identify: 

O B J E C T I V E S  O F  

T H E  C O M P E N D I U M  
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- potentially effective approaches and models of organization of 

STEM outreach 

- concrete activities and phases in effective  science outreach 

- necessary institutional capacity or resources 

- potential factors for success and potential challenges and 

adverse factors in science outreach 

The case studies should thus serve to facilitate the design and delivery 

of science outreach activities that involve collaboration between 

universities and secondary schools. They could also be used by 

institutions interested in stepping up their science communication 

activities by helping them identify key resources and capacity building 

needs, developing short-term to medium-term strategies for science 

communication (at universities) or science education (at schools), and 

improving monitoring tools to evaluate the delivery of such strategies.  

In addition, the compendium seeks to raise awareness of the 

importance and benefits of science outreach and communication and 

their potential to promote the study of science and encourage future 

STEM careers. 

 

 

 Each case study is presented in detail, focusing on its objectives, target 

audience (including applicability to under-represented groups and 

disadvantaged students), involvement of stakeholders, venue and 

organizational issues, sustainability and financial viability, impact, 

factors for success, challenges and transferability. Where the 

involvement of higher education students is possible, we have 

provided a brief description of how this is done.  

The case studies are preceded by a brief description of the good 

practice that they illustrate. Finally, a separate section includes 

additional guidance for replication of the good practice.  

It is advisable for readers interested in applying the good practice to 

also read the case study (or case studies) that are used to illustrate it, as 

they include practical details about organization and logistics.  

Each good practice with its related case study (or case studies) is 

developed as an independent reading that does not presuppose that 

the other good practices are read and examined. While this involves 

some repetition within the lessons learned sections included in the 

different good practices, it also optimizes the usability of the individual 

good practices and can save time for readers that are not able to read 

the whole Compendium. 

S T R U C T U R E  O F  
T H E  G O O D  
P R A C T I C E  
S E C T I O N S  A N D  

T H E  C A S E  S T U D I E S  



 

 
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects 
the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained 

therein. 

т  

 

 

 These case studies were selected on the basis of the following criteria: 

Criterion 1: The good practice is directly applicable or 

transferrable to secondary VET or secondary education learners. 

Case studies that did not fit this criterion were not included in the 

Compendium 

Criterion 2: Relevant target group, in order of preference (from 

most relevant to least relevant):  

- Under-served or disadvantaged groups of students in 

vocational secondary schools 

- Teachers and students in vocational secondary schools 

- Community and parents of students in vocational secondary 

schools 

- Teachers and students in general secondary schools 

- Wider society and community 

Case studies relevant to other target groups were not included in the 

Compendium 

Criterion 3: Focus of the activity, in order of preference (from 

most relevant to least relevant):  

- Developing secondary education studentsõ knowledge and 

skills in STEM areas 

- Upskilling science teachers  

- Professional orientation for a STEM career (targeted at 

secondary education students, including students in vocational 

secondary schools) 

- Communicating research results to a broad public, including 

students in vocational secondary schools 

- Participation of citizens in science 

- Responsible Science and Research issues 

- Societal and environmental impact and implications of STEM 

Case studies that are not focused on at least one of the above 

objectives were not included in the Compendium. 

Criterion 4: Impact 

Case studies without demonstrated impact were not included in the 

C R I T E R I A  F O R  T H E  
S E L E C T I O N  O F  T H E  

C A S E  S T U D I E S  
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Compendium despite any intrinsic quality or innovativeness of the 

approach. 

Criterion 5: Sustainability  

Case studies are considered only if they demonstrate strong 

sustainability (activity is being organized for some time already or there 

are clear plans for its continuation) or if its sustainability is moderate 

(activity is organized with the help of project funding or of 

sponsorship that is incidental or limited in time) but it exhibits strong 

intrinsic quality and the approach is innovative.  

Criterion 6: Dependence on external financial support 

In general, dependence on external financing has not been considered 

enough to disqualify a good practice. However, case studies were 

analysed based on this criterion. In particular, we were interested in 

several key issues: 

- How expensive is the activity? 

- Is the activity part of longer-term institutional or municipal 

strategies or missions? 

- Does the activity rely on the regular staff of the organizers or 

easily available volunteers or ð on the contrary ð it requires 

that additional human resources are engaged? 

- Does the activity attract the interest of business?  

Criterion 7: Access to sufficient, possibly first-hand information 

about the case  

This is an important criterion due to the fact that information in the 

public domain might not be sufficient to provide a sound 

understanding of a good practice. The DISCOVER partners have 

sought a moderate balance between: 

- good practices in which they are involved or which are 

implemented by institutions that they can ask for first-hand 

information.   

- good practices that stand out for their innovativeness but in 

which they are themselves not involved (and hence cannot 

provide first-hand information) 

Criterion 8: Dependence on contextual preconditions (regional 

specialization, existing institutions or pre-existing 

traditions/projects)  

Case studies that have been found to be strongly dependent on 
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contextual preconditions have not been included in the Compendium 

because they are difficult to replicate in another context and thus their 

value as good practices is diminished.  
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Emanouil Fragonikolakis, Stylianos Perrakis and Zacharenia Xanthaki 

(Directorate of Secondary Education ð Chania, Greece), Gergana Cisarova-

Dimitrova (European Center for Quality, Bulgaria) 

 

 
 Organizing at local level a Science & Creativity 

festival of limited duration, with elements of a 

contest, focused on studentsõ individual creativity 

projects  

Applicability to under-represented groups and disadvantaged students: high 

   

 

 Sources 

The case study is developed on the basis of first-hand information 

provided by the Directorate of Secondary Education ð Chania. For 

additional details, officially published information has also been used. 

Main objectives of the science outreach activity 

The short-term objective of the activity is to provide motivation and 

encouragement to young people to engage with creative computer 

science projects. The long-term goal is to facilitate the development of 

computer-science related skills and knowledge among primary and 

secondary school students. 

Science areas covered 

Computer science, approached directly or from an interdisciplinary 

perspective. 

Description 

During this annual event, groups of secondary and primary education 

students, accompanied by their teachers, present computer science-

related digital projects (including interdisciplinary projects). The 

festival takes the form of a contest. The digital projects that are being 

presented are developed prior to the festival. The preparation stage 

takes place in the participantsõ schools.  

The Festival was first organized during the 2010-2011 school year at 

Chania and Heraklion, Crete. After two successful editions, it spread 

to other cities in Greece. In 2018, the festivalõs 8th edition took place 

simultaneously at Agios Nikolaos, Agrinio, Heraklion, Ioannina, 

A U T H O R S  

 

G O O D  P R A C T I C E  

C A S E  S T U D Y :   
 
A N N U A L  S T U D E N T S  
D I G I T A L  
C R E A T I V I T Y  

F E S T I V A L , G R E E C E  

Good practice: Linking Science and Creativity ï providing a platform for supporting and 

showcasing individual studentsô creativity projects that utilize new technologies 
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Kavala, Kalamata, Corfu, Orestiada, Larissa, Mytilene, Patras, 

PyrgosIlias, Syros, Trikala and Chania. 

 

 

Students visiting an exhibition area during an Annual Student Digital Creativity 

Festival. This area exhibits selected digital creations of the students. The visitors can get to 

know the creators, talk to them and use the digital creations. 

The Festival is organized under the aegis of the Greek Ministry of 

Education with the support of Technical University of Crete, PEKAP 

(Panhellenic Union of Teachers of Informatics), EPE (Union of 

Informatics of Greece), EPY (Hellenic Society of Scientists and 

Professionals of Informatics and Communications), ETPE (Hellenic 

Scientific Union of Information Technologies and Communications in 

Education) and local bodies (Municipalities and Regions). 

The event lasts for two days and consists of three parallel actions: 

1. Exhibition of selected pupils' works by the authors themselves. 

Visitors have the opportunity to talk to the creators, to see the 

digital creations closely and to use them. On the other hand, 

the creators benefit from observing the impressions and 

reactions of the public and get valuable feedback. 

2. Organized presentation of selected works to an open audience. 

The presentation of the works is again done by the students 

themselves.  
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During several presentation sessions, students can present their digital work to others 

(students, teachers, parents, etc.) 

3. Organization of workshops aimed at acquainting the 

participants with new technologies and providing opportunities 

to learn about the latest developments in the field. The 

workshops are organized by teams from higher education 

institutions or other technology professionals. For example, in 

the Chania edition the workshops are organized mainly by the 

Technical University of Crete. 



 

 
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects 
the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained 

therein. 

мо  

 

An example of workshop activity during an Annual Student Digital Creativity Festival: 

a group of students participating in an Animation workshop 

 

An example of workshop activity during an Annual Student Digital Creativity Festival: 

A group of students is watching a digital story created with eShadow ð a digital storytelling 

platform inspired by traditional Greek Shadow Theatre. After the presentation the 

students can also use the platform themselves and create their own digital stories 

 

3D-printing exhibition to visitors. Students and teachers from a VET school showing to 

visitors the capabilities of the 3D printer available in their school lab. 
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In addition to the above actions, studentsõ works are uploaded to a 

digital repository and remain available to the public online, regardless 

of whether their creators have presented or exhibited them in the 

physical spaces of the Festival. 

The event is open to the public and gives students, teachers, parents 

and visitors the opportunity to take part in innovative educational and 

recreational activities in the field of Information Technology. 

In order to facilitate the participation of students in the exhibitions, 

the Education Directorates give permission to schools to organize 

educational school visits for students and teachers. School teachers can 

book their studentsõ participation in special workshops that take place 

during the festival. It has become common practice for students to 

visit the group exhibition together with their teachers in order to 

participate in workshops they have booked and to attend the 

presentations that they have chosen. 

Target audience 

The activity targets secondary and primary education students and 

teachers (including VET students and teachers), parents, professionals 

interested in computer science or school education, and the general 

public. Many educational school visits are organized, so that the main 

target group can visit the festival, interact with the exhibited digital 

projects, attend lectures and presentations and participate in various 

activities that are being organized parallel to the main contest.  

Applicability to under-represented groups and disadvantaged students: 

The event in its current form does not foresee special motivation or 

support to under-represented groups and disadvantaged students. 

Being an event open to the public, it follows the principles of non-

discrimination and there are no specialized activities for under-

represented groups. However, since participation is mediated through 

the schools and teachers, such support can be easily provided if a need 

is identified by a concrete school. This approach ensures that the 

needs of under-represented groups are identified very clearly in 

cooperation with educators and that any involvement of such groups 

would have optimal impact.   

Therefore, in principle, the format of the activity would be particularly 

suited to accommodate a special focus on under-represented and 

disadvantaged students. Firstly, the format is based on developing 

science knowledge and skills through creativity, which would make it 

accessible disadvantaged students who typically fare worse in formal 

science education. Secondly, individual workshops could be designed 
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on topics suited to particular under-represented groups (for example, 

introductory workshops in Computer Science, digital storytelling, or 

discussions with scientists). 

Involvement of Higher Education Institutions 

Technical University of Crete has been involved in the organization 

and delivery of the event in Chania. In the Heraklion edition, the 

Department of Computer Science at the University of Crete has been 

involved. 

Other stakeholders and promoters involved  

As mentioned above, the event has been supported by the local 

authorities in the particular localities and promoted by the local press 

TV stations, radio and media. The local authorities are often involved 

as co-organizers. Depending on the location, various Directorates of 

Secondary Education and/or Directorates of Primary Education have 

supported the festival. Also depending on the location, research 

institutes have contributed to the event, e.g. the Technological 

Educational Institute of Crete, Institute of Informatics ð FORTH, 

Information Technology & New Technologies Center of Heraklion, 

Centre for Technological Research of Crete, Center of Informatics & 

New Technologies of Lasithi. The event has also been supported by 

associations and networks of stakeholders, such as Panhellenic School 

Network, Panhellenic Union of Teachers of Informatics, Union of 

Informatics of Greece, Hellenic Society of Scientists and Professionals 

of Informatics and Communications, Hellenic Association of 

Information and Communication Technologies in Education, 

Association of Informatics Teachers of Eastern Crete. Finally, support 

is received also from individual schools, as well as civil society 

organizations, such as CommonsLab Makerspace (an open 

collaborative space), Child's smile, Europe Direct ð Crete, etc. 

Venue 

The event has been organized either in venues administered by the 

Municipalities or has been hosted by educational institutions or 

research institutes.  
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The Center of Mediterranean Architecture is the main Municipal exhibition area in 

Chania. This venue has been used to host most of the Annual Student Digital Creativity 

Festivals in Chania 

For example, during 2017, the festival in Chania was organized at the 

Pnevmatiko Kentro - a big cultural center and exhibition area in the 

city of Chania. The venue is under the administration of the Region of 

Crete. Previously, the event has also been hosted at the Center of 

Mediterranean Architecture, which is the main Municipal cultural and 

exhibition center in Chania. The festival in Agios Nikolaos has been 

organized in the Cultural Conference Center of Heraklion and the 

Technological Educational Institute of Crete.  

 

Pnevmatiko Kentro is a big Cultural Center and exhibition area in Chania under the 

administration of the Region of Crete. This venue has hosted the last Annual Student 

Digital Creativity Festival 
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Organization  

The event is managed by an Organizing Committee. The membership 

in the Committee is different for each locality where the event is 

organized because the event is managed locally. For example, in 

Chania, the members include the IT Counsellor of Western Crete, 

members of Center of Informatics and ICT at the Directorate of 

Secondary Education in Chania, IT professors and representatives of 

the Technical University of Crete. In Heraklion, the committee is 

composed of the IT Counsellor of Eastern Crete and the Directorate 

of Primary and Secondary Education in Crete. 

Apart from a clear distribution of responsibility, the event benefits 

from the commitment and involvement of local and regional 

authorities, as well as the involvement of Directorates of Secondary 

and Primary Education. The latter facilitate the link between the 

organizers and the schools.  

Schools and teachers are given important roles in the event since the 

preparation of each student project is overseen at the studentõs own 

school. This creates a sense of ownership among the target group and 

exploits the desire for achievement and the natural competitiveness of 

school teams. In addition, efforts are made to promote organized 

school participation in the event, which increases the reach of the 

event.  

Sustainability 

The festival has been organized annually since 2010. Since its 

inception, it has spread to over 15 cities in Greece where it is 

organized always on the same dates. Even if some cities fail to 

organize it in a particular year, the festivalõs sustainability can be 

characterized as very high. Sustainability has facilitated greater impact 

as it has allowed studentsõ teams to prepare for participation well in 

advance, raising the quality of the competitions. 

Financial sustainability 

The activity is based on the voluntary participation of teachers, 

students, and staff of primary, secondary and tertiary education, which 

reduces the costs of the organization. It is perceived as strategic by 

Directorates of Secondary and Primary Education, which is why it is 

not difficult to ensure the commitment of their staff. It is perceived as 

important also by universities, not least because it promotes Computer 

Science studies among secondary school graduates. Also, it is 

supported by the local authorities, which often also provide the venues 
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free of charge.  

The activity does not require sophisticated additional equipment or 

buildings, or any long-term capital investment of any sort.  

Impact 

The event has proved sustainable and its impact has been substantial. 

Each year, hundreds of digital creations are posted on each of the 

digital repositories, maintained for each of the event locations (for 

links to the repositories, visit the eventõs website: 

http://www.digifest.info/).  Dozens of them are presented at the 

festival exhibition and conference at each location. 

Participation in the festival has been impressive. For example, in 

Chania more than a thousand students and teachers visit each Festival 

edition, attend the presentations and participate in the workshops of 

the Technical University of Crete. 

 

Screenshot of the repository hosting studentsõ digital creations from the 6thAnnual Student 

Digital Creativity Festival in Chania. That year the festival featured 300 digital creations 

by 827 students and 73 teachers from the Chania region. The visitors during the Festival 

were more than a thousand, as usual 

The festival receives substantial media attention, both from the local 

press and local TV/radio stations. 

The activity has strong impact on developing studentsõ skills. Despite 

its short duration, it actually involves prolonged extracurricular 

engagement with Computer Science, as participants are expected to 

develop their projects well in advance of the contest. While this makes 

organization more difficult and requires garnering the support and 

volunteer work of teachers, it ensures that the impact on the target 

group ð the students ð is substantial. 

http://www.digifest.info/
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Higher education studentsõ involvement in the activity 

Higher education students from the universities involved in the 

organization of the event take part in the workshops and parallel 

activities. They have the chance to present to high school students new 

technologies and approaches.  

Factors for success 

- The activityõs success is strongly dependent on sound 

organization and management, with key stakeholders such as 

Directorates of Secondary and Primary Education and local 

authorities involved in the process in order to ensure smooth 

logistics and minimal cost 

- Schools and teachers are involved in the organization and there 

is a strong sense of ownership and competitiveness  

- Workshops and other activities during the event are focused 

on popular topics which help attract a large number of 

participants 

- The activity promotes STEM among students in a joyful and 

relaxing way, which is why it is positively accepted by the target 

group 

- Promotion of STEM has been coupled with family learning 

through the participation of parents 

- STEM is promoted not just by individual creative projects but 

also through direct contact with the scientific community 

- The activity cultivates strong links between the local society, 

schools and universities which facilitates sustainable impact ð 

the involvement of a variety of stakeholders is crucial both for 

impact and for sustainability 

- The activity offers the possibility to university students and 

researchers to present the latest developments in the field of 

ǈǒ, thus developing their science communication skills in a real 

communication environment 

- The event gives students the possibility to develop their skills 

in a realistic out-of-classroom environment and to broaden 

their horizons by exchanging views with students from other 

schools and by attending workshops on the latest 

developments in technology. 

-  



 

 
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects 
the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained 

therein. 

нл  

Challenges 

The challenges identified during the research were mostly related to 

dealing with the increasing scope of the event, without thereby 

increasing costs and having to look for additional human resources. 

The festival is visited by a large audience, which is why it proves 

challenging to do the necessary complicated planning and avoid 

overcrowding. 

More information  

For more information, visit the activity website: 

http://www.digifest.info/ (only available in the Greek Language). 

Transferability 

The activity is highly transferrable 

The activity is transferable to a variety of countries as it is not based 

on any national or institutional peculiarities. Digital creativity is of 

fairly universal popularity and should therefore be met with great 

interest in all countries. The activity does not require substantial 

financial investment and should be fairly replicable by a variety of 

organizations and schools. 

The only pre-requisite that appear important would be the existence of 

opportunities and permissions at schools to organize the preparation 

of projects prior to the contest. In most countries in the EU, this 

would be possible mainly as an extracurricular activity. The system 

should give teachers the flexibility/permission to work with interested 

students outside the regular classes.  

Transferability to other science areas can be more problematic because 

the event promotes science through creativity. Transferability is higher 

in science fields that allow for a fair degree of creativity and can be 

promoted through individual student projects (robotics, engineering, 

etc.). It is likely to be less transferrable in its current form in science 

fields such as chemistry or mathematics, where creativity projects have 

more limited applicability and where the focus should be on laboratory 

work, experimentation and research. 

 

 

 Organization and financing: 

- The practice requires a large-scale undertaking. It requires 

concerted organizational efforts and wide reach.  

- The practice does not require any substantial financial 

L E S S O N S  L E A R N E D  
A B O U T  T H I S  

P R A C T I C E  

http://www.digifest.info/
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investment but is very dependent on voluntary engagement 

and contribution by teachers, on commitment by a large 

number of schools and the voluntary contribution of 

researchers and scientists (and their institutions) 

- The practice can be applied at local level (in an individual 

locality), at regional level or in several localities (where the 

same model of activity organization will be followed) 

- The practice requires the support and the participation of 

stakeholders such as regional/local public agencies responsible 

for education and local/regional authorities 

- Wide popularization is crucial, especially among teachers and 

schools at local level in order to ensure wide participation, 

encourage a spirit of competitiveness and ensure volunteer 

support  

- The practice should be organized in a venue that is spacious 

and can accommodate a large number of visitors 

- The practice requires that organizers provide for all safety 

measures related to the organization of a public event in which 

accumulation of a large number of people are likely: 

V Permits may be necessary 

V Depending on the scale of the event, partnership and 

communication with public safety official may be 

necessary, notably police and fire departments, which is 

why it is advisable to appoint one member of the 

Organization Committee to coordinate public safety 

issues with relevant departments  

V Depending on the scale of the event and the venue, a 

fire safety plan should be provided by the venue or 

developed by the organizers, including for example 

issues related to fire extinguishers and their location on 

the venue, accumulation of rubbish, handling of 

electrical cords, handling of electrical equipment, lanes 

for emergency vehicles, etc. 

- Depending on the specialized equipment that will be used, 

safety plans for handling and using this equipment might also 

be necessary. 

Role of schools: 

Schools are not in a good position to initiate or lead this practice. 
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However, they are crucial in ensuring its impact and sustainability.  

- School managers and administrators should be encouraged to 

integrate the activity into extracurricular activities at schools 

- Teachers are absolutely crucial for ensuring strong impact. 

Their commitment and ownership of the idea should be 

encouraged as much as possible, which is where the 

involvement of regional or local Inspectorates/Directorates of 

Education is indispensable. It is preferable if opportunities for 

the recognition of teachersõ voluntary efforts are provided, e.g. 

through the reward, promotion and differentiated pay process  

- Teachers and school administrators should play the primary 

role in encouraging the participation of the target group of 

students. Teachers should be regularly consulted on the format 

of the event and informed on progress and plans. Within the 

organization committee of the activity there should be a 

person responsible for liaising with teachers and schools. 

Role of higher education and research institutions: 

Higher education and research institutions are in excellent position to 

conceive and initiate the practice, and in a good position to lead the 

organization of the activities. They are crucial for ensuring its impact. 

They should ensure access of the target group to expertise, researchers 

(as mentors or examples to follow), new research and sophisticated 

equipment. 

Role of other stakeholders: 

- Local and regional Directorates/Inspectorates of Education 

are in excellent position to lead the organization of the activity, 

and in a good position to initiate and conceive the activity. 

They should be encouraged to ensure that the format and 

content of the activity is relevant to current educational 

priorities and that the activities planned are in line with 

relevant regulations. 

- Local authorities are not in a good position to lead the 

organization of the activity but should provide support as co-

organizers, e.g. provide free venue and logistical support. They 

can also utilize their access to local media to help with 

promotion, popularization and visibility of the event. 

Content and format: 

- The format should prioritize creativity and should allow for a 
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fair degree of interdisciplinarity in order to encourage the 

participation of under-represented groups and disadvantaged 

students that do not excel in STEM 

- The format should allow a platform for students to showcase 

their achievement and communicate their work to broader 

audience. 
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 Organizing an online-based contest for student 

programming projects (games, animations, etc.) 

using accessible and free programing platforms 

such as Scratch, App Inventor, Blockly, Android 

App Inventor, Alice, Stencyl, Gamefroot, Pocket 

Code, Hopscotch. 

Applicability to under-represented groups and disadvantaged students: high 

   

 

 Sources 

The case study is developed on the basis of first-hand information 

provided by the Directorate of Secondary Education ð Chania and the 

Technical University of Crete. For additional details, officially 

published information has also been used. 

Main objectives of the science outreach activity 

The purpose of the competition is to involve students in a cooperative 

and creative process to develop a computer game in the Scratch 

programming environment, cultivating and promoting algorithmic 

thinking and experimentation with basic programming structures. It 

thus seeks directly to build the STEM skills and competencies of 

students in various age groups. 

Science areas covered 

Computational/Algorithmic Thin king, Computer Programming, 

Computer Games, Multimedia, Scratch. 

Description 

This is a national-level competition in which projects in the form of 

computer games developed in the Scratch programming environment 

compete for prizes. At the end of the first four months of each school 

year (November), the Organizing and Scientific Committee decides on 

the subject of the new competition, the starting and closing dates for 

submitting entries and the dates for announcing competition results. 

A U T H O R S  

 

G O O D  P R A C T I C E  

C A S E  S T U D Y  
 
A N N U A L  N A T I O N A L  
S C R A T C H  G A M E  
D E V E L O P M E N T  

C O N T E S T ,  G R E E C E  

Good practice: Developing studentsô programming skills by using popular and accessible 

open source technologies 



 

 
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects 
the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained 

therein. 

нр  

At the same time, clarifications are given and guidelines on 

specifications and project evaluation are defined. 

In January, entries start being accepted, with the eligibility period for 

submission usually lasting until April. Competition results are 

announced in May. 

Submission of works is done digitally using the Festman online 

repository (http://festman.schoolab.gr). The Festman service has been 

developed and supported by the Center of Informatics and ICT at the 

Directorate of Secondary Education in Chania (KEPLINET). The 

projects are posted in the repository by their students or their teachers 

or by their parents through electronic accounts created for them. 

The evaluation of the projects is carried out by the Organizing and 

Scientific Committee using specific predefined criteria. Individual 

prizes are awarded per educational level (Primary, Secondary, VET, 

Special Needs). There are also special awards, such as Best Graphics, 

Best Algorithm, etc. Participation certificates can be printed by 

participants at any time using their account and repository services. 

All the projects, as well as the awards, continue to be hosted for future 

reference at the repository after the end of the contest. 

The Scratch programming language is open source, free to use 

language, developed by the Lifelong Kindergarten Group at the MIT 

Media Lab. Work in Scratch is supported by a vibrant online 

community of users. Scratch can be used for programming of 

interactive stories, games and animations by children (starting from a 

relatively early age) and adults. The Scratch platform 

(https://scratch.mit.edu/) is available in many languages, which 

facilitates its use by younger students without strong English-language 

skills. Some projects use also other open source technologies such as 

App Inventor2 and YouTube, and supporting technologies such as 

Microsoft Windows Movie Maker and Audacity. 

Target audience 

The activity targets students in primary and secondary schools, 

including vocational secondary schools.   

Applicability to under-represented groups and disadvantaged students 

                                                           
2 App Inventor is developed by MIT. It is an intuitive, visual programming environment that allows users without 

strong programming skills to build fully functional apps for smartphones and tablets. The blocks-based tool 

facilitates the creation of complex, high-impact apps in significantly less time than traditional programming 

environments. The MIT App Inventor project seeks to democratize software development by empowering all 

people, especially young people, to move from technology consumption to technology creation. 

http://festman.schoolab.gr/
https://scratch.mit.edu/
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The event foresees motivation and support to under-represented 

groups and disadvantaged students. It awards special prizes for some 

disadvantaged groups such as students in special needs education 

establishments. In addition, since participation is typically mediated 

through teachers that assist students (or student teams) in developing 

projects/games, more focused motivation and support can be easily 

provided if a need is identified by a concrete teacher.  

The format of the activity does not present serious barriers to the 

participation of under-represented and disadvantaged groups of 

students. The Scratch platform is accessible, easy to learn and does not 

require advanced programming skills. It therefore makes the activity 

relevant to disadvantaged groups, conditional on the engagement and 

commitment of the teachers of such students that may need to 

support them in the process of learning and designing the 

games/projects.  

Involvement of Higher Education Institutions 

The Technical University of Crete has been involved in the activity. 

Other stakeholders and promoters involved  

Teachers supporting their students in the contest participation process; 

parents of students involved in the contest. 

Venue 

The contest is organized online. The virtual venue of the contest is the 

http://festman.schoolab.gr repository. 

Organization  

The competition is held under the auspices of the Greek Ministry of 

Education. The main responsibility for the organization at the level of 

schools is borne by the School Advisor of Informatics. At the level of 

competition, the overall process is organized, monitored and evaluated 

by the Organizing and Scientific Committee consisting of volunteers 

such as: 

- School Advisors of Informatics and school teachers from all 

over Greece 

- Staff of the Center of Informatics and ICT of the Directorate 

of Secondary Education- Chania (KEPLINET) and the 

Laboratory of Distributed Information Systems and 

Multimedia Applications of the Technical University of Crete. 

The above committee is also responsible for evaluating the works and 

http://festman.schoolab.gr/
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issuing the results of the competition. 

Sustainability 

ǒhe activity started in 2015 and has been held annually ever since. Its 

sustainability is strongly dependent on the motivation of the key 

organizers to carry out the activity on a voluntary basis. The majority 

of those involved are primary, secondary or tertiary education 

educators who, in the course of their work, have become interested in 

promoting the subject.  

Financial sustainability 

The activity is based on the voluntary participation of the Organizing 

and Scientific Committee members.  

Typically, prizes are also accompanied by commemorative gifts that 

are provided by donors. 

Contest entries are stored online and the used technology is an open-

source one (hence, free to use by anyone with a computer). This 

removes the need for physical venues and financial investment into 

equipment. 

Impact 

The number of contest entries - around 300 digital Scratch games in 

the first contest, over 150 in the second contest and over 100 in the 

third contest - testifies to the impressive impact of the event. The 

number of students involved is even higher as some games are created 

by teams of students and teachers. This is a very substantial figure 

considering that student participation is voluntary, requires 

considerable effort and additional training, and is beyond the scope of 

compulsory education. 
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Screenshot of the repository hosting the results from the 2015-2016 Annual National 

Scratch Game Development Contest, in which 1006 students participated supported by 

145 teachers, and presented 360 different Scratch games 

  

 

Screenshot of the repository hosting the results from the 2016-2017 Annual National 

Scratch Game Development Contest, in which 540 students participated supported by 86 

teachers, and presented 156 different Scratch games 

Higher education studentsõ involvement in the activity 

The format of the event does not allow for this.  

 

 

Factors for success  

- Strong motivation and good cooperation between the key 

organizers   

- The popularity of the Scratch platform and the fact that it 

provides opportunity for students to get introduced to  

programming 

- The Scratch platform is generally accessible to young people 

and does not require excessively advanced programming skills.  

- Ability of the organizers to reach out to and motivate school  

teachers  and students from all over Greece to participate in 


