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Introduction

CONTEXT

Europe needs – and in the foreseeable future will continue to need – 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. Students’ 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 students’
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

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.
1
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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
universities’ core research mission. To an even greater extent,
however, science outreach and communicating science is an essential
element of universities’ “third” 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.
THE BENEFITS OF
SCIENCE
COMMUNICATION
I N SE CONDARY
E DUC ATI ON

Science communication
citizenship

encourages

scientific

Today’s 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
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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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 Europe’s
current education systems:
“Science education should be an essential component of a
learning continuum for all” (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 students’ 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 – 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.

OBJECTIVES OF
THE COMPENDIUM

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:
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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.

STRUCTURE OF
THE GOOD
P R ACTI CE
SE CTI ONS AND
THE C AS E S TUDIES

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.
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CRITERIA FOR THE
SELECTION OF THE
C AS E S TUDIES

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 students’ 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
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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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 – on the contrary – 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
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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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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Good practice: Linking Science and Creativity – providing a platform for supporting and
showcasing individual students’ creativity projects that utilize new technologies
AUTHORS

GOOD P R ACTI CE

Emanouil Fragonikolakis, Stylianos Perrakis and Zacharenia Xanthaki
(Directorate of Secondary Education – Chania, Greece), Gergana CisarovaDimitrova (European Center for Quality, Bulgaria)

Organizing at local level a Science & Creativity
festival of limited duration, with elements of a
contest, focused on students’ individual creativity
projects
Applicability to under-represented groups and disadvantaged students: high

C AS E S TUDY:
ANNU AL S TUDE NTS
DIGI TAL
CREATIVITY
FES TIV AL ,GREE CE

Sources
The case study is developed on the basis of first-hand information
provided by the Directorate of Secondary Education – 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 sciencerelated 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 participants’ 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 festival’s 8th edition took place
simultaneously at Agios Nikolaos, Agrinio, Heraklion, Ioannina,
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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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.

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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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
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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 – 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.
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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In addition to the above actions, students’ 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 students’ 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 nondiscrimination and there are no specialized activities for underrepresented 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
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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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 – 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 – 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

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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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 student’s 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 festival’s sustainability can be
characterized as very high. Sustainability has facilitated greater impact
as it has allowed students’ 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
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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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 event’s 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 students’ 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 students’ 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 – the students – is substantial.
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects
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Higher education students’ 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 activity’s 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 –
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
ΙΤ, 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.
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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.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

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
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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:
 Permits may be necessary
 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
 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 teachers’ 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 coorganizers, 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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Good practice: Developing students’ programming skills by using popular and accessible
open source technologies
AUTHORS

GOOD P R ACTI CE

Emanouil Fragonikolakis, Stylianos Perrakis and Zacharenia Xanthaki
(Directorate of Secondary Education – Chania, Greece), Gergana CisarovaDimitrova (European Center for Quality, Bulgaria)

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

C AS E S TUDY
ANNU AL N ATI ON AL
S CRATCH GAM E
DEVELOPMENT
CONTEST, GREECE

Sources
The case study is developed on the basis of first-hand information
provided by the Directorate of Secondary Education – 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.
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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
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.
2
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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
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issuing the results of the competition.

Sustainability
Τhe 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 opensource 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 students’ 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
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the contest
-

Ability of the organizers to reach out to and motivate school
teachers to voluntarily support the organization of the contest

-

Existing possibilities to include the creation of students’
projects either in the school curriculum or in school
extracurricular activities.

Challenges
The main challenge is the need to keep the quality of the competition
entries high, which can be difficult when the competition is entirely
dependent on volunteer support of teachers and voluntary engagement
by students. The other challenge is the need to change each year the
theme of the games that are to be developed for the competition, so
that they are of interest to the students while also maintaining a
pedagogical dimension.

More information
The Festman repository is hosting the entries from the last 3 Scratch
game contests. This website has content only in the Greek language:
http://festman.schoolab.gr/festival/21 (2017-2018)
http://festman.schoolab.gr/festival/19 (2016-2017)
http://festman.schoolab.gr/festival/18 (2015-2016)

Transferability
The ability is moderately transferrable
Game and animation creation and introductory programming is well
suited to attract sufficient interest in students in different countries.
The activity does not require substantial financial investment and
should be fairly replicable by a variety of organizations and schools. It
does, however, require human resources skilled to facilitate and
evaluate such a competition.
The activity also requires the availability of teachers skilled in using
Drag and Drop Programming in the classroom. This last requirement
may be the most important barrier to replicating the activity.
Transferability will be most substantial if the schools, universities or
educational authorities in the particular locality or region have
provided teacher training in Drag and Drop Programming and its use
in the classroom. Transferability can be increased if such training is
commenced together with plans to organize the activity.
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An important further pre-requisite is the existence of opportunities
and permissions for teachers to support students in the process of
developing their projects. 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 is fairly limited because the
activity uses specific technologies. However, it can be replicated for
contests based on a variety of other easy-to-use Drag and Drop
Programming platforms. It can also be replicated for contests based on
Text-Based Programming platforms of varying difficulty, Game
Engines or Animation software.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a large-scale undertaking.

-

The practice does not require any substantial financial
investment but is very dependent on voluntary engagement
and contribution by teachers. Importantly, teachers need to
have the skills to actually support students in such projects. In
practice this means that teacher training may have to be
provided in order to equip teachers with the necessary skills to
support students in the use of the chosen technology

-

The practice involves special effort to raise awareness of the
activity among both students and teachers in order to
encourage the submission of a large number of competition
entries

-

The practice involves online-based implementation and is not
limited to a particular locality. However, the number of contest
entries may be dependent on the availability of skilled teachers,
which may in practice decrease the impact of the activity in
localities where relevant teacher training is not provided

-

The practice may require the support of public agencies
responsible for education, to the extent that teacher training in
the relevant technologies is needed.

Role of schools:
Schools are not in a good position to lead the organization of the
activities included in this practice. However, they are important
inasmuch as they need to create conditions for teachers and students
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to form teams for the development of projects.
-

While student teams can in principle develop their own
projects alone, in practice teachers are absolutely crucial for the
impact of the activity as the projects may prove to be too
complex for students. This is especially so the case in the case
of disadvantaged students. Teachers’ 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 may be important.
Apart from encouragement, teacher training may also be
necessary. Despite the accessibility of the platforms, teachers
need some basic training in their use and especially in the way
they can be applied in the classroom. It is advisable that
opportunities for the recognition of teachers’ voluntary efforts
are provided, e.g. through the reward, promotion and
differentiated pay process

-

Teachers and school administrators should play the primary
role in facilitating 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 its
organization. They are crucial for ensuring its impact. They should
provide expertise, lead the process of evaluating the entries and,
preferably, lead or contribute to relevant teacher training.

Role of other stakeholders:
-

Local and regional Directorates/Inspectorates of Education
are in excellent position to participate in the organization of
the practice either as lead organizers or as co-organizers. 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. They
can also be indispensable in organizing and funding relevant
teacher training. It should be noted that the said teacher
training should not be exclusively focused on enabling the
practice; rather, it is justified only if it would significantly build
the capacity of teachers to deliver high-quality science
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education in and out of the classroom.
-

Local authorities could be co-opted for supporting activities
such as a media-based awareness raising campaigns – a
campaign prior to the contest and another campaign after the
contest in order to disseminate the results and provide visibility
for the contest winners

Content and format:
-

The format should prioritize creativity and should allow for a
fair degree of flexibility in the form in which the projects are
presented. This is necessary in order to enable the participation
of under-represented groups and disadvantaged students that
do not have advanced programming skills

-

The contest website should provide guidelines and tutorials for
the use of the chosen technology.
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Good practice: Training teachers in game development, with the intent to encourage
them to introduce game development in the classroom
AUTHORS

GOOD P R ACTI CE

Nektarios Moumoutzis (Technical University of Crete, Greece) and Gergana
Cisarova-Dimitrova (European Center for Quality, Bulgaria)

Organizing training workshops on game
development or Game Jam sessions for science
teachers. The training could focus on game
authoring using various domain-specific or visual
programming languages, and could utilize various
technologies and platforms. In the case study
below, we focus on Location-Based Games, but the
good practice can be applied also to game
development through popular platforms such as
Scratch, Alice or App Inventor.
Applicability to under-represented groups and disadvantaged students: the criterion
is not applicable as teachers are targeted.

C AS E S TUDY:
TR AI NI NG S CIE NCE
TE ACHE RS TO
DESIGN LOCATIONB AS E D G AM ES FOR
S TEM LE ARNI NG
AND TE ACHI NG –
COVENTRY
UNIVERS I TY AND
UNIVERSITY OF
NOTTI NGH AM , UK

Sources
This case study has been developed on the basis of first-hand
information kindly provided by Dr. Petros Lamera, Coventry
University, UK. The authors would like to thank Dr. Lamera for his
contribution.

Main objectives of the science outreach activity
The activity involves training and upskilling of science teachers. The
skills that are developed concern the design of Location-Based Games
for STEM learning and teaching. The activity also aims at increasing
the digital literacy of teachers, in particular their ability to use game
authoring environments to design their own games.

Science areas covered
Physics, Engineering, Computer Science

Target audience
Science teachers at secondary education level

Description
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The activity consists of several consecutive workshops for science
teacher training in Coventry, London and Athens. The objective of the
activity is to train science teachers on how to design Location-Based
Games for their educational practice using the Magellan Authoring
Tool (MAT). Another objective is to evaluate the MAT in its pre-final
version. The training workshops are designed to familiarise the
participants with the concept of Location-Based Games and the game
design process and to deliver hands-on experience in authoring
Location-Based Games. The activity includes:
1) building teachers’ knowledge by familiarizing them with the
theory of Location-Based Games
2) developing teachers’ professional skills by allowing teachers to
design their own Location-Based Games using the MAT. The
training workshops include dedicated training sessions on how
to ideate games using the MAGELLAN cards and how to use
the MAT in particular for the development, testing and play of
Location-Based Games.
In the Preparatory phase, the participants are provided with a set of
online training resources (e.g. video tutorials, mini activities, guide for
authors) before the workshop, which allows them to familiarise
themselves with the MAT. They are also given an online pre-training
questionnaire to fill out before the workshop to record their
experience with Location-Based Games and their training
expectations.
On Day 1, an overview of the MAGELLAN project and the
foundations of Location-Based Games (e.g. definitions, examples,
design principles) are presented to the participants. On the second half
of Day 1, the participants are provided with an extensive session on
Location-Based Game design principles, followed by the
MAGELLAN card game demonstration. The participants are then
divided into teams of 4-6 persons and are asked to ideate game
scenarios using the MAGELLAN game cards. The training team is
available to support participants throughout this session, answering
questions and providing guidance when needed. The card game
session is followed by a brief presentation of the MAT and example
games developed by the MAGELLAN consortium end users.
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Teachers in groups are ideating game concepts before developing their games

Teachers are using game design cards to come up with the contents of their game
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Learning how to use the game authoring tool

The next two days of the activity are dedicated to actual development
of the games. In the final day of the activity, each design team is asked
to present their game to the other teams for final evaluation and
selection of the winning game.
In addition of these workshops, this activity also comes in another
format: teacher training Game Jam in which science teachers compete
on designing and creating their own games, after a short training about
game design mechanics and MAT usage. This format is organized
within a single day.
For example, the training session in the MAGELLAN London Game
Jam lasted approximately 1.5 hours, after which the teams formed by
the participants started developing their own games. The training team
was readily available to support trainees during the games’ jamming
session by answering questions, helping them with difficulties in using
various features of the MAT, providing guidance in terms of game
authoring and game testing processes.

Involvement of Higher Education Institutions
Coventry University and University of Nottingham are involved.

Other stakeholders and promoters involved
-

Diginext: a high-tech company which supports the technical
infrastructure for realising the workshop

-

EXUS: a Software house responsible for ensuring that
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participants’ games are stored and accessed from the
MAGELLAN asset store.

Venue
The activity is implemented at the following venues:
-

Coventry University (Coventry Campus)

-

Coventry University (London Campus)

-

EXUS, Athens, Greece

Organization
Coventry University is responsible for the organization of the activity.
For the workshop format, a game assessment framework has been
developed. It delivers a concrete set of assessment criteria for
evaluating the quality and innovative features of the games and for
understanding how the MAT training and hands-on design session
helped participants to comprehend game authoring principles and to
acquire skills for designing location-based experiences. The framework
assesses the capacity of the trained teams to:
a) encompass a complete game storyline in their game
scenarios, with a concrete beginning and end
b) use a variety of different MAT features in their designs (e.g.
activities, location-based mechanics, conditions, roles, teams,
advanced scripting features)
c) embed logical reasoning in their games via features in the
scenario, behavioural and scripting levels of their designs
d) introduce diverse media assets and develop complete GUIs
for game interface and content.
A template is also developed to manage the stage when teachers
present their games. It aims to scaffold learning and stimulate a
comprehensive and multi-dimensional approach on the part of the
participants as they present the process they followed to create their
game, justify their choices and share the lessons they learnt throughout
the game design cycle. Specifically, this template includes, but is not
limited to, topics such as:
a) aims, objectives and target group of the game
b) storyline of the game
c) role of each team member
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d) main features that have been used in the MAT and
justification of their purpose and usability (e.g. message
activity, conditions, roles, QR code)
e) main benefits, issues and challenges in designing a LocationBased Game using the MAT
f) future use of the MAT for professional purposes.

Group discussion on the experience of developing location-based games

The Game Jam format is managed in a way that it could be
implemented in different locations. The innovative aspect that stands
out is that this is the first Game Jam created for science teachers to
compete on designing and creating their own games.
Assessment and evaluation is an important part of the organization of
this format. Before the Game Jam and after it, participants are asked to
complete suitably adapted pre- and post-event questionnaires to
express training expectations and to evaluate the training process and
materials, as well as the overall experience during the authoring
session. The purpose of this training evaluation process is to compare
the participants’ familiarity with location-based games’ authoring
before and after the training session in order to directly assess the
trainings’ effectiveness.

Sustainability
The activity is part of a bigger project that is still ongoing. It is being
sustained as part of several Erasmus + mobility actions, which allow
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teachers’ expenses for receiving training in location-based games
design and development to be funded by grants.
The long-term sustainability of the teacher training is still unclear since
it is part of a donor-funded project and its current sustainability efforts
- looking for possibilities to sustain and extend the results through
Erasmus+ mobilities - are also targeted at providing project financing.
At this stage it might be noted that the practice has great potential for
sustainability due to the fact that it is part of a longer-term institutional
strategy and benefits from a strong research expertise on the part of
the organizing Higher Education Institution.

Financial sustainability
The activity is financed under the EU FP7 Framework, as part of the
MAGELLAN project. The project plans to develop a scalable web
platform for authoring and publishing Location-Based Games, which
should be accessible to the public. Replication of the training itself will
not require substantial financial resources other than computers and a
suitable venue, which are readily available within universities.

Impact
Coventry University used its assessment framework to gauge the
impact of the outreach activity. The assessment process demonstrated
that even the less experienced participants were able to understand the
principles of location-based game authoring and to develop scenariolevel game designs. Teachers felt that they have developed their skills
and capabilities to design games.
The timeframe of the Game Jam event did not allow participants to go
deeper into the use of the MAT and its advanced features related to
exploring scripting capabilities, but the assessment showed that
experienced participants were able to conceive and introduce game
mechanics in their designs that would potentially exploit the
behavioural and scripting authoring levels of the MAT (if participants
were given more time to further develop their game designs). In the
short time that they were given during the event, all teams managed to
identify a game story, to introduce design logic into their games and to
introduce media assets and interface for game play into their designs.
The more advanced teams managed to present more complete
experiences and to incorporate a higher number of MAT features in
their games. The assessment indicated that the training and hands-on
process even during this short event was effective in building
capacities for game authoring and design.
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Higher education students’ involvement in the activity
There has been no involvement of university students.

Factors for success
The main factors for success are:
-

Well-developed training materials, templates and supporting
materials

-

Involvement of researchers and trainers with a high level of
expertise

-

Developed technology – the Magellan Authoring Tool (MAT)

Challenges
The main challenge in this training workshop is to present and deliver
training on the more advanced features of the MAT (behavioural and
scripting level) to inexperienced users. In the training organized so far,
participants were not familiar with the MAT and most of them had no
prior scripting/programming experience. The participants were
trained, but –unsurprisingly - they did not feel confident in using these
advanced capabilities when they developed their own games. They
expressed their eagerness to take more time to understand and develop
skills in scripting, so that they could utilise more complex game
mechanics and create richer location-based experiences.

More information
http://www.magellanproject.eu/

Transferability
We judge the activity as moderately transferrable due to the fact that a
web platform for authoring and publishing location-based games will
be developed and it should be accessible to the public. We expect this
platform to make Location-Based Games a potential area of science
education in the frame of extracurricular activities for students.
However, transferability would be enhanced if future organizers
develop a clearer concept about how this technological tool can be
integrated in the classroom. Without such a concept, teacher training
in Location-Based Games development may be perceived as
superfluous.
The most valuable and transferable elements of the case study are the
logistical arrangements, the assessment frameworks and the activity
designs of the workshops and the Game Jam, with the Game Jam
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appearing particularly attractive and entertaining. These elements could
be transferred to teacher training in other – more common and more
popular - forms of game development, such as those based on Scratch
or App Inventor.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a medium-scale undertaking

-

The practice does not require any substantial financial
investment but is dependent on voluntary engagement and
contribution by researchers

-

The practice requires a suitable game development platform or
a technology, which should be possible to grasp in the course
of a short training

-

The practice may require scouting of interested teachers due to
the specificity of the training. Substantial awareness-raising
efforts may be necessary, which is why the application of the
good practice may require the support of public agencies
responsible for education

-

The practice does not pose special challenges regarding venue.
Any venue suitable for training should be appropriate

Role of schools:
Schools are not in a good position to lead the organization of the
activities included in this practice. However, they would need to allow
and create conditions for interested teachers to participate

Role of higher education and research institutions:
Higher education and research institutions should conceive and initiate
the practice and lead its organization. They are crucial for ensuring its
impact. They should provide expertise and trainers, develop highquality training and supporting materials and ensure access to any
technology that can be used. Higher education and research
institutions should also provide the venues for the training sessions.

Role of other stakeholders:
-

Local and regional Directorates/Inspectorates of Education
are in excellent position to participate in the organization of
the practice as co-organizers. They should be encouraged to
ensure that the format and content of the activity are relevant
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to current educational priorities and that the activities planned
are in line with relevant regulations. They can also be
indispensable in recruiting interested trainees and developing
strategies about using the particular training to build the
capacity of teachers to deliver high-quality science education in
and out of the classroom
-

Local authorities could be co-opted for supporting activities
such as a media-based awareness raising campaign prior to the
training.

Content and format:
-

The practice requires an effort to prepare high-quality training
materials to introduce the technology and the
programming/authoring process to the teachers. It is advisable
that training materials are circulated to the potential
participants before the training, especially if the Game Jam
format is chosen, in order to maximize the ability of the
participants to understand and utilize the more complex
elements of the game authoring tools

-

In view of the difficulty of the subject and the limited available
time for implementation of the activity, the practice requires
careful preparation of templates and supporting materials in
order to optimize the training process and the process of
programming/game development

-

For successful implementation of the practice, it is advisable
that detailed and carefully targeted assessment frameworks are
developed in order to monitor the effectiveness of the training
and introduce improvements

-

The practice requires that the implementing organizations
decide in advance on the criteria for assessment of the
developed games in order to ensure that the contest element of
the activity is transparent and satisfactory to the participants.

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.

43

Good practice: Training teachers in programming so that they can transfer this
knowledge to students in extracurricular Code Clubs
AUTHORS

GOOD P R ACTI CE

Emanouil Fragonikolakis, Stylianos Perrakis and Zacharenia Xanthaki
(Directorate of Secondary Education – Chania, Greece), Gergana CisarovaDimitrova (European Center for Quality, Bulgaria)

Organizing teacher training (online or through
presence workshops) in programming, and
multiplying the impact of this training by involving
teachers in the organization of local Code Clubs for
students at local level, preferably hosted in local
schools. In the Code Clubs, students receive
training in the same programming language as the
teachers, preferably also by getting involved in
hands-on activities.
Applicability to under-represented or disadvantaged groups of students: low

C AS E S TUDY:
TR AI NI NG
I NFORM ATI CS
TE ACHE RS IN
P ROGR AM M ING,
FOLLOWED BY
CODE CLUB
P R ACTI CE FOR
THEIR STUDENTS,
GREECE

Sources
This case study has been developed on the basis of first-hand
information provided by the Directorate of Secondary Education –
Chania. Where necessary, it has been complemented by publicly
accessible data.

Main objectives of the science outreach activity
The objective of the activity is teacher training and upskilling in STEM
areas, combined with skills training for students. Thematically, the
activity is focused on skills for programming.

Science areas covered
Computer Programming and Physical Computing

Description
The Informatics teachers training programme with Code Club practice
is an educational seminar for the python programming language. The
programme was named py4hs and was organized in the 2016-2017
school year by the Laboratory of Distributed Information Systems and
Multimedia Applications of the Technical University of Crete. The
Py4hs program was supported by Google in the framework of its
CS4HS programme, which promoted the professional development of
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computer science educators.
During this training programme, teachers of Informatics updated their
knowledge in a specific modern programming language (such as
python), exploiting a conceptually appealing training material. It was
organized using distance learning methodology and an innovative
educational material designed to stimulate students’ interest in
programming. This initial phase of the programme lasted 4 months,
starting from September 2016. The online learning platform used in
the programme – coursevo (http://portal.coursevo.com/) – was
developed by the Technical University of Crete and was used for the
distribution of the learning material, for uploading assignments and for
monthly online meetings.
During the second phase of the training, the teachers shared their
knowledge with secondary school students in Code Clubs –
communities of programming practice that aimed at cultivating
interest in programming and STEM concepts. More than 30 Code
Clubs ran simultaneously all over Greece. The trainees were primarily
students from general and VET secondary education schools. The
Code Clubs were organized after school and were characterized as
successful by the participants, both teachers and students. The
duration of the training ranged from 4 to 8 meetings, depending on
the choices of the teachers organizing each regional Code Club.
The programme concluded with an evaluation phase that aimed at
reinforcing the achieved results. Participants from all over Greece junior high/high school/SE VET students, adults, teachers of
Informatics – were satisfied and enthusiastic about the experience and
the creativity inherent in all Code Clubs.
Each Code Club had flexibility regarding the focus of work and the
practical activities. For example, in the Chania Code Club, the focus
was on robotics and programming using python. It was organized by
three teachers, attending the py4hs program, who worked voluntarily
and taught basic concepts of robotics and programming using python.
Sixteen high school students from vocational and general secondary
schools participated. The duration of the Code Club lessons which
took place after school (Saturday noon) was 3 hours and, and they
lasted for six weeks. Students were working in groups. Raspberry pi - a
credit-card sized computer – was used to build simple interactive
physical systems, and the appropriate computer programmes were
designed to sense and respond to the analog world. The Code Club
members participated with enthusiasm and became acquainted with
introductory concepts of programming and robotics, working without
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breaks throughout the weekend lessons.

Target audience
The activity targets secondary and primary education teachers and
students (including VET teachers and students), as well as
professionals interested in Computer Science.
Applicability to under-represented or disadvantaged groups of students
There are no barriers to the participation of such students in the Code
Clubs. In fact, since they are organized within schools with the
participation of teachers, and they are not bound by rules or
conditions, they allow for solutions that reflect the needs of
disadvantaged students. However, the activity itself is not designed to
encourage such solutions. Any positive impact in this regard will be
entirely dependent on the efforts and commitment of the concrete
teacher or school that is responsible for the Coding Club.

Involvement of Higher Education Institutions
Technical University of Crete

Other stakeholders and promoters involved
-

Local press, radio and media: heled promote the Code Clubs

-

School directors, school advisors and teachers of Informatics:
were involved in providing information and encouraging their
students to join a local Code Club

-

Parents: were informed about the aims of the activity and
parental consent was required for the participation of students

-

Higher education students: expressed interest and participated
in the Code Clubs.

-

Programming communities, such as open source, hackerspace,
etc.: they have a culture of volunteerism, and are always willing
to support non-profit educational activities such as Code Clubs

Venue
The online teacher training programme was organized by the
Technical University of Crete. Code Clubs were hosted in various
schools all over Greece, using the school computer labs (around 30
Code Clubs were implemented).

Organization
The Technical University of Crete was responsible for the organization
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of the teachers’ educational programme (the py4hs). The trained IT
teachers are in turn responsible for organizing the Code Clubs but the
Clubs, which have to be approved by the Directorates of Secondary
Education and can be hosted at local school computer labs. Code
Clubs are organized on local basis, facilitating the participation of
students from different localities.
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The Chania Code Club ran on Sundays for 6 weeks from January 2017 till March
2017.

The continuing professional development of teachers of Informatics is
based on the use of high-quality teaching material that focuses on real
or augmented world playful concepts. The distance learning
methodology employed in the teachers’ training programme enables
the creation of teacher communities that are nationwide and operate
without geographic limitations. The acquired knowledge in the subject
is reinforced by teaching practice (voluntary organization of Code
Clubs as an extracurricular activity for students), which improves
pedagogical competencies, and it also transfers the acquired knowledge
to the students. Code Club participation promotes the development of
students’ programming skills.

Higher education students’ involvement in the activity
Higher education students may voluntarily support the activities of the
Code Clubs.

Sustainability
Continuing professional development is critical for Computer Science
teachers, so the activity has fair chances of sustainability. It is
sustainable as long as there is a team of organizers that has the
necessary time to devote to this activity and as long it is able to find
rudimentary financing. Although for this concrete activity the
sustainability is yet unclear, funding can be provided by national,
European or international programs or by setting fees for the training.
The sustainability of Code Clubs depends on voluntary participation of
teachers and the interest of students. The motivation of teachers and
the desire to share their knowledge is a critical element here. The
culture of volunteerism is common among programming communities,
but it has to be nurtured.

Financial sustainability
The activity is based on the voluntary participation of teachers and
students.
The after-school Code Clubs were supported by the local secondary
education authorities and the Code Club venues were provided free of
charge by schools.
However, the teachers’ training programme was also financially
supported by the CS4HS initiative of Google. The cost of engaging the
university staff, who designed the online teachers’ educational
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programme, prepared the teaching material and supported the learning
process, was financed by the Google program and by a low attendance
fee paid by the participating teachers.

Impact
The activity was organized once during the 2016-2017 school year.
Some of the Code Clubs are still running.
Young people have been enthusiastic about their participation. The
program has been successfully completed by almost a hundred
teachers. A few hundred students have attended around 30 Code
Clubs all over Greece. Therefore, the potential of this outreach activity
is great in terms of attracting students to programming and STEM
education, regardless of their competence in maths and science.
Teachers’ motivation for professional development has been matched
with Code Club members’ desire to acquire programming skills and
the pedagogical results have been very promising.
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Factors for success
Since the activity is essentially a training course, the main factors for its
success and impact are those inherent in any teaching practice:
-

The high quality of the professional development programme
(tutors, teaching material, functionality of the online learning
platform) has been the most essential factor for the success of
the activity

-

Strongly motivated teachers have also been an important
success factor, since the activity depends on their willingness
to voluntarily organize local programming communities after
school
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-

Cooperation with local school authorities has ensured that the
educational programme of this activity has been approved,
which has increased its credibility, reputation and visibility. The
authorities have also allowed the Code Clubs to be hosted in
local schools

-

Parents have been involved; they have received detailed
information and the activity has been carried out with their
consent, which has made the organization process smoother.

Challenges
The challenge that the activity faces is to keep in place the elements
that contribute to its sustainability. Thus, a team of experienced tutors
for the training programme must be available and supported
financially. In addition, educational resources such as a distance
learning platform and quality teaching material should be available.
The existing material suffices for training in python programming but, if
the organizers would wish to extend the scope of the activity to a
different programming language, an attractive and comprehensive
training programme would need to be created from scratch.
In addition, the activity, especially the continuation of the Code Clubs,
strongly depends on maintaining teachers’ motivation for voluntary
contribution. This may make it impossible to maintain the operation
of Code Clubs in all localities even if there is interest for them among
students.

More information
Call for Participation in the py4hs training program:
http://www.music.tuc.gr/projects/py4hs/
Online platform used for teachers’ training:
http://portal.coursevo.com/?course_id=270
Facebook group of the Chania Code Club:
https://www.facebook.com/groups/codeclubchania/

Transferability
The transferability of this activity is high. It does not rely on national
specificities and the subject should be attractive to students and
teachers virtually anywhere. In addition, it is very locality-friendly as it
does not depend on access to large-scale infrastructure. The training is
organized online, while the Code Clubs activity can be relatively easily
replicated in any school that has a computer lab. That said, the activity
requires a substantial effort on the part of any future organizers,
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especially in order to train and involve teachers.
There is some flexibility in the organization itself. The Code Clubs are
of short duration but can easily be extended for longer time periods.
The activity is focused on the python programming language, but it can
be adjusted for a variety of programming languages so that Code Clubs
can be open to various audiences ranging from teachers to adults and
secondary education students, depending on the prevailing interests in
the region or locality. However, transferability across subjects may
require substantial effort to develop training resources.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a medium- to large-scale undertaking,
depending on the intended scope

-

The practice does not require any substantial financial
investment but it is dependent on voluntary engagement and
contribution by teachers and teacher trainers

-

The practice may require the use (or development) of a suitable
online training platform if the preference is for teacher training
to be done online. For the purpose, existing e-learning
platforms such as Moodle or Open edX can be used. While
online training removes the need for finding trainers, a trainer
should nevertheless be involved in the online training by
reviewing and responding to assignments, administering online
tests, etc.

-

The practice may require scouting of interested teachers due to
the specificity of the training. Substantial awareness-raising
efforts may be necessary, which is why the application of the
practice may require the support of public agencies responsible
for education

-

The practice requires the support of local schools if Code
Clubs are to be hosted there. However, Code Clubs may also
be hosted by other institutions, such as Youth Centres or
Community Centres. In the latter case, it may become more
difficult to arrange the logistics for the participation of both
students and teachers, as well as to maximize the credibility
and reputation of the undertaking

-

With regard to financing, it is advisable that the initial
development of the training materials be supported through
EU or other donor funding, including, if available, national
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public funding. This would make it possible to develop higherquality materials

Role of schools:
Due to the need to develop specialized training materials, schools are
not in a good position to initiate or lead the organization of the
activity. However, they would need to allow and create conditions for
interested teachers and students to participate. It is also in the best
interest of schools, especially those that specialize in subjects related to
programming and STEM, to host local Code Clubs in their computer
Labs.
Teachers are crucial for achieving impact on students’ skills through
the Code Clubs. While the participation of teachers in both the
training and the Code Clubs is voluntary, it is advisable that the school
management ensure that their efforts are recognized, possibly through
formal reward, promotion and differentiated pay procedures

Role of higher education and research institutions:
Higher education and research institutions are in the best position to
plan and initiate the activity, and lead its organization. They are crucial
for ensuring the impact of the teacher training. They should provide
expertise and trainers, develop high-quality training and supporting
materials and ensure access to any technology that can be used,
including online training platforms.

Role of other stakeholders:
-

Local and regional Directorates/Inspectorates of Education
may or may not be involved in the activity as co-organizers, yet
it is strongly advisable that they review and approve the
training programme implemented in the Code Clubs. They
should be encouraged to ensure that the format and content of
the activity are relevant to current educational priorities and
that the activities planned are in line with relevant regulations.
They could develop strategies for using the teacher training to
build the capacity of teachers to deliver high quality science
education in and out of the classroom. This would facilitate the
organization of the Code Clubs within schools and would
increase the credibility of the extracurricular Code Club
activities. It could also facilitate the process of recognizing
teachers’ voluntary contribution through reward, promotion
and differentiated pay procedures. Local and regional
Directorates/Inspectorates of Education can also help with
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recruiting interested teachers. Last but not least, if Code Clubs
are to be hosted in schools, local or regional education
authorities may need to give permission for this kind of activity
-

Local authorities could be co-opted for supporting activities
such as a media-based awareness raising campaigns - prior to
the teacher training (in order to attract more interested
teachers) and during the Code Clubs operation (in order to
raise awareness of the clubs and encourage students to join
them)

Content and format:
-

The practice requires the development of high-quality training
materials suitable for introducing teachers to a programming
language, both covering the programming language specifics
and training teachers how to train students in turn

-

In view of the difficulty of the subject and the limited available
time for implementation of the practice, it is advisable that
supporting materials be prepared in order to optimize the
training process

-

For successful implementation of the practice, it is advisable
that carefully targeted assessment frameworks be developed in
order to monitor the effectiveness of the teacher training and
introduce improvements

-

The practice requires that the Code Clubs clarify their subject
focus and any particular hands-on activities that students will
carry out, as well as that they develop clear work rules and
schedules. It is advisable that there is a relative balance
between theoretical/conceptual training and hands-on
activities.
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Good practice: Organizing school-hosted Science Clubs for students to structure and
galvanize student participation in STEM events and collaborations
AUTHORS

GOOD P R ACTI CE

Nektarios Moumoutzis (Technical University of Crete, Greece) and Gergana
Cisarova-Dimitrova (European Center for Quality, Bulgaria)

A teacher-led good practice of creating
extracurricular science training for students in
Science Clubs hosted within schools. The core of
the good practice is the provision of systematic
science education in the Clubs, while also searching
and taking advantage of opportunities (as they
arise) to arrange the participation of the students in
collaborations and contests. The good practice can
be applied to STEM education focused on a variety
of subjects such as programming, educational
robotics, STEM, STEAM (Science-TechnologyEngineering-Art-Maths)
and
ESTEAM
(Entrepreneurship-Science-TechnologyEngineering-Art-Maths).
Applicability to under-represented or disadvantaged groups of students: medium

C AS E S TUDY:
CODING CLUB
“GREEKCODERSK1
2” AT 7TH PUBLIC
JUNIOR HIGH
SCHOOL OF
ATHENS, GREECE

Sources
This case study has been developed on the basis of first-hand
information kindly provided by Ms. Pola Misthou, Computer Science
Teacher in Greece. The authors would like to thank Ms. Misthou for
her support and willingness to share her experience.

Main objectives of the science outreach activity
The goal of the Coding Club is to acquaint
students
with
Computer
Science,
programming, computational thinking and
problem solving. The didactic approach
involves
distance
learning,
flipped
classroom and learning-by-experience
activities, thus ultimately forming a learning
community whose members learn how to
learn. Additionally, the Coding Club programme is a practice that
combines creativity, innovation and digital skills.
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An enthusiastic team known as GreekCodersK12 runs an after-school
Coding Club for the third year in a row. Students aged 12-17 and their
Computer Science teacher collaborate and act as doers and creators.
Participation in the programme is completely voluntary.
The Coding club focuses on environmental issues. The programmes
entitled “Coding Club: I Code Creatively in the Digital Environment”
and “Coding Club: Nature and the Digital World (the Reconnection)”
are organized by Stavroula (Pola) Misthou, a Computer Science
teacher
at
7th
Junior
High
school
of
Athens
(https://greekcodersk12.school.blog/2016/12/11/first-blog-post/,
https://greekcodersk12.school.blog/2017/01/06/how-to-organize-acoding-club/)

Science areas covered
Computer Science, programming, 3D printing, robotics, engineering
and science disciplines, Environmental Studies

Description
The Coding Club was first organized in 2015, after the European Code
week awareness event. 18 students from all classes of Junior High
participated in after school activities, 2 hours per week for 7 months.
The Coding Club was organized as an environmental programme
entitled “Coding Club: I Code Creatively in the Digital Environment”.
The first year programme included coding lessons in Code.org and
Scratch, presentations, 3D printing and robotics. Deliverables focused
on promoting Coding by creating Scratch stories and games. Support
learning material was organized in a Moodle Cloud Site where the
students using their username and password could find worksheets,
notes, exercises and pictures from Coding Club’s activities.
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Screenshots from the Moodle site used to structure learning: Coding lessons and
SCRATCH lesson plans
At the end of the school year, members of GreekCodersK12
presented their work and experience from the Coding Club in the final
event organized by DDE A Athinas, Environmental Department.
Following this first successful activity, the next year 21 students from
Junior High and from the High School participated in the Coding
Club. The second year programme included coding lessons in python,
physical computing with BBC Micro:bit, Arduino and projects. The
Coding Club participated in the py4hs programme organized by the
Technical University of Crete and supported by Google (CS4HS). Two
other teachers volunteered to participate in the python workshops. The
lesson plans used were based on the py4hs programme and were
produced by the team comprised of the 3 teachers. After the py4hs
training, students worked in teams of 4 or 5, with a second-year
member of the Coding Club acting as a coach. They contributed to 4
interdisciplinary projects with research, programming, physical
computing, presentation and poster.
The Members of the Coding Club participated in the ROBOESL
Conference during the European Robotics week in November 2016,
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where they presented their experience at the Coding Club3. At the end
of the school year, members of GreekCodersK12, presented their
projects in the final event organized by DDE A Athinas,
Environmental Department (for more information, see
https://greekcodersk12.school.blog/2017/09/30/final-projects-andpresentation/)

European Astro Pi Challenge Mission
https://trinket.io/python/45985c2efe

Zero:

Python

Code

in

During the third year of the activity, 22 students participated in the
For additional information, see the Coding Clubs teacher Stavroula Misthou’s paper from the conference “Coding
Club:
A
Learning
Community
in
School“,
http://roboesl.eu/conference/?page_id=508,
http://roboesl.eu/conference/wp-content/uploads/2017/03/Misthou.pdf
3
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Coding Club. 16 of them were from Junior High and 6 from the High
School. The participants had different experience since some of them
were third year members, some were second year members and some
were newcomers. Many more students wanted to join the Coding
Club, but it was extremely difficult for only one teacher to manage
many participants. Half of the Coding Club members were girls, which
is very encouraging!
The third year programme entitled “Coding Club: Nature and Digital
World (the Reconnection)” included projects: European Space Agency
International Space Station Mission Zero -Astro Pi Challenge, water saving
projects, SCRATCH/Python, participation in First Lego League
Competition 2018, innovative projects with Arduino and 3D design
using FreeCAD. As usually, the European Code Week 2017 was the
awareness event that provided a great opportunity for attracting
members to the Coding Club (for more information, see
http://greekcodersk12.school.blog/2017/10/10/codeweek-2017/). In
the Astro Pi Mission Zero, students contributed to the daily routine of
the International Space Station by displaying their own personal
message and the ambient air temperature on the Astro Pi using python.
The code of GreekCodersK12 ran in space for 30 seconds, on 1st
February
2018!
(
https://astro-pi.org/,
https://astropi.org/missions/zero/). Donations of a Lego Mindstorms EV3
robotics kit from a private school and a Hydrodynamics Field Setup
Kit from the organizers of the First Lego League 2018, gave the team
the opportunity to participate in the First Lego League competition in
Athens (http://greekcodersk12.school.blog/2018/01/24/a-trip-calledfll-2018/). Coding Club members have explored water saving methods
and problems and chose to create an Arduino-based prototype that
will inform about over-consumption and water leakage in homes. The
innovative project was presented on 17th February 2018 at the First
Lego League 2018 competition.
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First Lego League 2018 “Hydrodynamics”
The Coding Club capitalizes on a number of international
collaborations. The 7th Junior High School of Athens is a pilot school
for the European Union's Horizon 2020 project “Up2University”. The
aim of the project is to develop an innovative ecosystem that facilitates
more open, effective and efficient co-design, co-creation and use of
digital content, tools and services specifically adapted for personalised,
collaborative or experimental learning by students preparing for
university (https://up2university.eu/). On 25th January 2018, 4
members of the Coding Club with their teacher presented the Coding
Club’s activities during the Up2U Techno-Pedagogical Workshop and
Launch Event at the National Technical University of Athens,
describing how they use new technologies in the school (the
GreekCoders’
team
presentation
is
available
at
https://geant.app.box.com/s/atjoj638duqj0h7ib59olnl3xfv8dvhv/fold
er/45755636585).
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Collaborations: school visits
The overall approach applied in this activity is to promote STEM by
involving school students in a playful way that also promotes cocreation and fosters bonds between Junior High School, High School
and the University. It also offers the possibility to students of Junior
High School to present their work and explain their motivations and
objectives to researchers and professionals.

Target audience
The activity targets mainly the students of the 7th Junior High School
of Athens. The last two years students from 7th High School of
Athens also joined the Coding Club.
Applicability to under-represented or disadvantaged groups of students
This particular activity has proved very accessible to girls, which
continue to be an under-represented group when it comes to training
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in programming. The involvement of such under-represented learners
is apparently managed and promoted by the leading (female) teacher.
However, it is unclear if the activity would be so accommodating also
to other disadvantaged groups. Considering that programming requires
strong STEM aptitude, such groups may find it more difficult to take
advantage of the activity.

Involvement of Higher Education Institutions
In this case study, Higher Education Institutions are involved only as
collaborators. The activity can be easily adapted to allow for
universities to be involved also as facilitators of the activity.

Other stakeholders and promoters involved
No other stakeholders have become involved in the activity thus far.

Venue
The activity takes place at Computer Lab @7th Junior High School of
Athens.

Organization
Stavroula (Pola) Misthouis, Computer Science teacher from 7th Junior
High School of Athens, is the founder and organizer of the Coding
Club. She is the manager of all activities.
More experienced members of the Coding Club act as coaches in
teamwork projects.
Dissemination of the activity is mainly carried out through social
media (special Facebook group page) and the Coding Club website
(https://greekcodersk12.school.blog/).

Higher education students’ involvement in the activity
There is as yet no arrangement that would allow higher education
students to contribute to this activity.

Sustainability
As already mentioned, the activity started in 2015 and continues
without gaps integrating additional activities year after year. The
activity is sustainable as long as the volunteer teacher continues to
support it. The volunteer teacher is mainly motivated by the
opportunity to collaborate on a meaningful project with other teachers
or volunteers, to raise the reputation of the Coding Club within the
local community, to reinforcement students’ STEAM attitude
(including both STEM and creativity) and to work with talented
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.

62

students, watching
professionals.

them

grow

into

capable

future

STEM

Financial sustainability
No special funding is dedicated to the activity. It is entirely based on
the volunteer participation of the leading teacher. The Coding Club is
actively seeking collaborations and financial assistance for its
participation in relevant events and contests. In many ways, its impact,
if not its sustainability, strongly depend on its ability to get more
funding for expanding and diversifying its activities.

Impact
The main indicator of success and impact is the number of students
participating in the Coding Club, which is constantly growing. The
number of projects that the GreekCodersK12 team has been involved
in is also growing. Remarkably, the enthusiasm showed in teamwork
has been growing, too.
Another indicator of the impact of the event is the rising reputation of
the team/school and the improvement of students’ attitude toward
STEAM. Furthermore, collaborations with other teams and schools, as
well as connections with Universities through European projects,
provide valuable experience in collaborative project development, cocreation, co-learning and science communication. These are skills that
would only grow in importance in the future job market. Students are
passionate about “making”, they mobilize others to act on that passion
and form a culture of co-creation; this is a learning community who
“learns how to learn”, prevents early school leaving, transforms users
and consumers into creators and gives an opportunity for bridging the
gender digital gap.
The fact that the Coding Club is growing every year indicates that
interest is high among the participants, not least because the activity
makes its graduates better equipped for the digital job market.

Factors for success
The activity’s success is perhaps mostly due to the remarkable
motivation of one single teacher to transform the STEAM ecosystem
in her school and dare to create a vibrant and ambitious undertaking
that focusses not just on science education, but also on nurturing
students’ creativity and ability to co-create with others. The fact that
the particular teacher is well aware of the needs and the capabilities of
her students ensures that the Club’s educational activities are relevant
to the students. The activity also capitalizes on the natural curiosity
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and desire for creation that some students exhibit, but then again such
students can be found in any school.
An additional success factor has been the opportunity – and indeed
the courage – to get students involved in a number of national and
international collaborative undertakings and contests. This has created
an environment of achievement and excellence and it has strengthened
team spirit within the Coding Club.

Challenges
The main challenge that this activity faces is the need to have more
teachers/volunteers to support it. The Coding Club also needs a more
continuous stream of funding for robotics kits, educational visits to
other institutions, competition fees, etc.

More information
The site of our Coding Club: https://greekcodersk12.school.blog/
Facebook
group
https://www.facebook.com/groups/267454270270147/

page:

Moodle site: https://greekcodersk12.moodlecloud.com

Transferability
The Coding Club is an inclusive after-school programme which can be
an umbrella for innovative activities like programming, educational
robotics, STEM, STEAM (Science-Technology-Engineering-ArtMaths) and ESTEAM (Entrepreneurship-Science-TechnologyEngineering-Art-Maths). Its transferability is especially high. It does
not depend on any national specificities or curriculum particularities. It
focuses on activities that are relevant and interesting (as well as
challenging) to virtually any European student. It seeks to promote
skills that are in high demand on any European labour market.
Remarkably, it has been started and maintained for three years without
any special funding and by a single teacher, which suggests that it is
entirely achievable for any followers as long as they have the
motivation, courage and dedication for such volunteer contribution.
The case study also demonstrates that once the activity has been
initiated, it is always possible to tap into available financial resources
(in the frame of European-funded initiatives, in the frame of national
initiatives, or in the frame of partners’ initiatives) to expand and
diversify the activities of an extracurricular programme.
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LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice
undertaking.

requires a

medium-scale

but long-term

-

The practice does not require any substantial financial
investment but it is strongly dependent on voluntary
engagement and contribution by teachers

-

The practice allows for the possibility that trained students are
in turn involved in training of new participants, thus both
reducing the workload for the leading teachers and allowing
teachers to manage the rising number of new participants as
the Club expands. Nevertheless, the expansion of each such
Club should be controlled both because it is necessary to
ensure that it remains manageable and because it will be likely
hosted in school computer labs with limited space and
computer capacity

-

Search for funding or other types of support from external
organizations is a continuous challenge in this practice. Such
funding is necessary in order to ensure that, aside from STEM
education, students also get the chance to strive for
achievement and participate in competitive STEM events and
attractive collaborative undertakings

-

The practice requires serious efforts at visibility and promotion
of the Science Club

-

The practice requires rather lengthy science education training.
It is not suitable for short-term extracurricular activities

-

The practice requires the support of schools if Science Clubs
are to be hosted there. Clubs may also be hosted by other
institutions, such as Youth Centres or Community Centres. In
the latter case, however, it may become more difficult to
arrange the logistics for the participation of both students and
teachers, as well as to maximize the credibility and reputation
of the undertaking.

Role of schools:
Schools are in an excellent position to initiate and lead the
organization of the practice..
-

Teachers have the primary responsibility for the organization
of this best practice. Motivated teachers are necessary both to
lead the training and hands-on activities in the Science Club
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and to compile training materials suitable for their students. It
is in the best interest of schools, especially those that specialize
in subjects related to STEM, to motivate their teachers to
undertake such activities, possibly through formal reward,
promotion and differentiated pay procedures. They need to
allow and create conditions for interested teachers and
students to participate
-

Schools should also provide access to their computer lab for
the organization of the extracurricular activity

-

Schools and teachers should inquire about the possibilities for
securing funding for such extracurricular activity through
Municipal, national or European funds or projects. Typically,
Member States governments disburse national funds
supporting extracurricular education.

Role of higher education and research institutions:
Higher education and research institutions are not in a good position
to initiate such a practice because it is essentially a grassroots
undertaking at the school level. However, they could provide especially
valuable support in the stage of compilation of training materials,
notably when the availability of training materials in the local language
is limited. They could also provide access to online training platforms.
Higher education and research institutions may provide support for
the Clubs also by involving them in university events, projects targeted
at schools and students, or supporting student teams in their
preparation for participation in STEM contests. They can provide
access to mentors and tutors (some of whom can be higher education
students), as well as sophisticated technology and equipment. Since
universities generally tend to have more capacity for engaging in
national and EU projects, they may support the Clubs by involving
them in the testing or development phases of work on these projects.
It is advisable that the lead teachers themselves move to establish
contact with universities and inquire about opportunities for
collaboration.

Role of other stakeholders:
-

Local and regional Directorates/Inspectorates of Education
may need to sanction the organization of the Clubs in school
labs. For this purpose, they may be involved at an early stage as
consultants. They can be asked to review and approve the
training programme implemented in the Science Clubs. This
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would increase the credibility of the extracurricular activities. It
could also facilitate the process of recognizing teachers’
voluntary contribution through the reward, promotion and
differentiated
pay
process.
Local
and
regional
Directorates/Inspectorates of Education can also help with
recruiting interested teachers to support the activity
-

In principle, business can be involved as sponsors of student
teams’ participation in contests. It is advisable that the lead
teachers themselves move to establish contact with STEMrelated business and inquire about opportunities for
sponsorship or other forms of support (equipment, lectures,
training materials, etc.)

-

Local and regional media can be approached to provide
support in raising awareness of the Clubs in order to generate
support within the local community and among business and
teachers, as well as to attract students as participants.

Content and format:
-

The practice requires the development or the compilation of
(existing) training materials, which may be shared with students
online using free distance learning platforms such as Moodle
or Open edX. It is advisable to seek support from higher
education or research institutions in the compilation or
development of the training materials. Since this practice is
teacher-led, it is not realistic to expect that training materials
would be developed from scratch (unless higher education
institutions are indeed involved). However, there is the option
to utilize science education repositories, open source material
published by programming communities, or educational
materials developed in the frame of projects. The role of the
teachers leading the activity would be to select the suitable
resources and to compile them into a learning platform. A
possible limitation in this regard could be related to the
availability of high quality training resources in the local
language

-

For successful implementation of the practice, it is advisable
that carefully targeted assessment frameworks be developed in
order to monitor the effectiveness of training and introduce
improvements

-

The practice requires that the Clubs choose a subject focus and
plan for particular hands-on activities that students will carry
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out. It is advisable that there is a relative balance between
theoretical/conceptual training and hands-on activities or that
hands-on activities prevail
-

Clubs should have clear participation rules and schedules

-

Organization of work within the Clubs should be based on
teams of students in order to develop skills and habits for
project development in teams and to engage in co-learning.
This would also make the work of the teachers less challenging
and would allow more advanced participants to provide
mentoring for new participants.

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.

68

Good practice: University lecturers organize outreach educational activities
(presentations and hands-on learning activities) at secondary schools
AUTHORS

GOOD P R ACTI CE

Toshko Nenov, Stefan Ivanov (Technical University of Gabrovo, Bulgaria) and
Gergana Cisarova-Dimitrova (European Center for Quality, Bulgaria)

A university-led good practice whereby university
faculty reaches out to secondary education to
impart knowledge in an attractive field of science
(deepening or widening the knowledge in this area
provided in school), present results from scientific
research and introduce secondary school students
to technologies and equipment that are not readily
available in a school lab.
Applicability to under-represented or disadvantaged groups of students: high

C AS E S TUDY:
LESSONS WITH
DEM ONS TR ATI ONS
ORGANI ZED BY
LECTURERS FROM
TE CHNIC AL
UNIVERSITY –
G ABROV O AT
VOC ATI ON AL HIGH
SCHOOLS,
BULG ARI A

Sources
This case study has been developed on the basis of first-hand
information provided by Technical University – Gabrovo.

Main objectives of the science outreach activity
The goal of the activity is to raise the interest of students in a STEM
career. It can be characterized as a form of professional orientation.

Science areas covered
Programming and Robotics, Electronics and Electrical Engineering

Description
University lecturers visit the secondary schools and make presentations
that aim to introduce students to systems based on microcontrollers,
Programmable Logic Controllers and mobile robots – the main
concepts, devices and their application, the logic of programming.
During these presentations, theoretical and conceptual issues are made
easier to understand by live demonstration with programmable devices
and models. At the end of the activity, the students are given the
opportunity to test the devices and models that are used during the
demonstrations.
Demonstrations are an essential element of the activity since they
capture students’ attention.
The activity achieves its impact in two ways:
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-

Students are attracted to STEM through interesting topics and
the opportunity to engage in hands-on exercises

-

Students have the chance to meet researchers and ask
questions related to the discipline in which they are interested
in or inquire about what it is like to be a scientist.
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Photos from a school visit – lecture with demonstration of equipment, and hands-on
activities for students
The activity targets students from secondary vocational schools.
However, some of the visits were attended by pupils from elementary
schools, too. Indirectly, it also targets teachers at the same schools.
Applicability to under-represented or disadvantaged groups of students
The activity can easily accommodate such a target group if the school
considers this a priority. Since the topics and the form of the
presentations and demonstrations are consulted with the school in
advance, the special needs of these students can be taken into account.

Involvement of Higher Education Institutions
The activity has been implemented by the Technical University of
Gabrovo - Bulgaria

Other stakeholders and promoters involved
Important stakeholders are the teachers and the parents of the
students that receive professional orientation. In addition, the activity
is important to school managers as it can accentuate the STEM profile
of the school and add to existing efforts at professional orientation
and career counselling at the school.

Venue
The activity takes place at the secondary vocational schools

Organization
For the activity to be commenced in a particular school, the head of
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the relevant Department or the Dean of the Faculty of Electrical
Engineering and Electronics has to establish contact with the director
of the vocational high school. The contact can be initiated by either
side. There is no department or a staff member responsible for this
activity. On the side of Technical University – Gabrovo, the
organization boils down to identification of the lecturer(s) that will
visit the school. The lecturer is responsible for preparing for the
lecture itself.
A list of lessons with brief annotations is sent to the vocational school
beforehand. The details are negotiated with the receiving school so as
to fit the interest of the students and teachers. From the side of the
school, the negotiation involves the school director and the teachers in
the relevant subject. Typically, it is teachers that are consulted on the
topics and details of the presentation and the demonstrations.
The vocational school is responsible for providing a lecture hall and
for inviting the students to participate in the activity. The leading role
in organizing student participation is played by teachers in the relevant
subject.

Higher education students’ involvement in the activity
In some lectures, university students are also included in the team of
lecturers. This greatly increases the effectiveness of the activity and the
impact on the secondary school students because young researchers
can establish a more effective connection with high school students
and serve as role models.

Sustainability
This activity has been conducted for 10 years at various schools in
Bulgaria. It faces no serious issues of sustainability since it does not
require much financing or special equipment. It can always be
continued at the request of a school or a new collaboration with a new
school can be established if there is interest on the part of the school.
Maintaining links to vocational high schools is a long-lasting tradition
of Technical University – Gabrovo. Thus, the activity has always been
considered compatible with the development strategy of the university.

Financial sustainability
The activity is funded by Technical University – Gabrovo. The
participating lecturers are paid travel expenses, each lecture counts as 4
hours of work. The equipment used for the demonstrations is taken
from the laboratories of the university.
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Impact
Every year, Technical University – Gabrovo organizes around 15 such
educational outreach activities at different schools. In each activity,
between 20 and 40 students are present. Unfortunately, due to the
limited time available for the lectures and the demonstrations, the
impact of the activity has not been formally assessed. The general
feeling among teachers and lecturers involved is that students show
interest in the topics and hence, it could be expected that the activity
also sparks interest for a science career. All in all, this is a practical
low-key method of maintaining continuous relationship between
universities and schools and exposing students to scientific
information and new technological advances. It allows students from
high schools that are not endowed with sophisticated equipment to
work with such equipment, even if for a short time period.

Factors for success
For the activity to be successful, the following factors have been
important:
-

The activity has been perceived as part of a long-term strategy
of the University to connect with secondary schools in the
region

-

The success of the activity strongly depends on the relations
between the university and the recipient school being
characterised by long-term cooperation. This allows the
university staff and the school teachers to design and deliver
lectures with demonstrations on a variety of topics, often
linking these lectures to the compulsory curriculum

-

The activity’s relevance increases when the lecturers maintain
continuous contact with the relevant teachers in order to
determine the interest and the level of prior knowledge of the
target students. This can make sure that the participating
students benefit from the activity and that the activity can be
used to upgrade knowledge received in the classroom

Challenges
The activity faces challenges related to the motivation of the
participating lecturers.

More information
More information can be obtained from Stefan Ivanov (st_ivanov [at]
abv [dot] bg).
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Transferability
The activity is very easily transferable. It does not depend on any
national or institutional specificity. It does not require any substantial
investment of human resources or funds. Equipment is likely to be
readily available at any technical university in the EU. This is
essentially one of the most basic forms of science outreach.
The activity is easily transferrable to a variety of scientific disciplines
and subjects.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a small-scale undertaking

-

The practice does not require almost any financial investment

-

The practice may or may not rely on volunteer engagement of
university faculty. Since science outreach would be recognized
as an important social function of any university with scientific
departments, some universities may choose to recognize this
engagement as part of the regular duties of faculty members (in
which case it would be remunerated according to the typical
remuneration rates).

-

The practice requires establishing and maintaining contact
between the university and the recipient school. It would be far
more successful if the contact is maintained continuously or if
it is part of a broader collaboration effort or partnership
between the two institutions

-

The practice does not require any long-term engagement of
human resources to organize it. Prior to the activity, it is
necessary to ensure the short-term engagement of the
university faculty that would visit the school on the one hand,
and the school manager or the relevant teachers on the other
hand. This stage is focused on clarifying the objectives, the
learning goals and the logistical arrangements of the outreach
educational activity. It is highly advisable that dialogue between
university lecturers and teachers is promoted during this stage
in order to ensure that the expectations and needs of the
recipient students are met to an optimal degree. The activity
itself is a very short-term practice (up to 4 academic hours)

-

For disadvantaged groups of students, it is necessary to adapt
the educational content of the activity in order to adapt it to
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their level of prior knowledge or other educational needs.

Role of schools:
Schools are in an excellent position to initiate and lead the
organization of the activity. It is in the best interest of schools,
especially those that specialize in subjects related to STEM, to allow
for outreach educational activities to take place at the school premises.
-

The primary responsibility for establishing and maintaining
collaborative relations or at least contact with higher education
institution in the region rests with the educational managers
and the key administrators of the school. They also need to
allow and create conditions for interested teachers and
students to participate, in particular by providing access to
venues and, if necessary, available equipment.

-

Teachers have an important responsibility for the organization
of this practice. Firstly, they need to provide reliable
information about the needs and expectations of students in
order to help the visiting university faculty to design a relevant
activity. Secondly, they need to organize students’ participation
in the educational activity.

Role of higher education and research institutions:
Higher education and research institutions are also in an excellent
position to initiate and lead the activity. Engagement with secondary
schools should be included in their “third” mission of sharing
knowledge with the community and society. The good practice is likely
to be far more successful if it is part of a long-term engagement and if
it is repeated regularly.
-

The practice does not put any substantial pressure on
university human resources (in either administration or
faculty). The university just needs to cultivate a small group of
faculty members dedicated to (and preferably skilled in) science
communication.

-

Yet if a large number of outreach activities need to be
organized, the logistical challenge would be more substantial
and commitment on the side of the administration may be
necessary. Large universities have Education Outreach
Departments that would typically lead and manage similar
activities, involving relevant faculty. Within most other
universities, there would be an office tasked with (among
others) maintaining relations with schools and the community.
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Typically, outreach educational activities would be designed by
this office, while faculty will carry them out.
It should be noted that marketing or admissions departments may be
tasked with maintaining relations with schools in order to attract future
students. This practice may be replicated by them as part of their
admissions campaign. We wish to stress that practicing science
outreach for the sole reason of attracting students is not advisable as it
undermines the ‘public good’ mission of universities. However, in
practice, even such essentially marketing outreach activities can have a
strong educational impact.
All in all, this practice is among the simplest forms of science outreach
and it would be relevant to universities without sophisticated
education outreach policy and without strong internal capacity for
outreach in terms of human, administrative and financial resources.
Top rated universities with strong record in research and teaching
excellence are likely to engage in more elaborate science outreach
activities. However, due to the low cost of the practice, it is especially
suitable for universities of mostly regional importance, universities
specializing in teaching rather than research and universities with
limited financial resources.
Universities wishing to implement the practice are advised to invest
some resources and time in organizing training in science
communication for key faculty members or allow individual staff
members to specialize in science outreach or communication.

Content and format:
-

Educational outreach activities for secondary schools can be
focused on a number of subjects, topics, but the general rule is
that the subjects have to be interesting to students and
presented in a youth-friendly and accessible manner. For
optimal result, they would build on existing knowledge
received within the classroom. However, educational activities
focused on topics not studied in school can also be welcome as
long as they spark the curiosity of students and get them more
interested in STEM subjects

-

The demonstrations or hands-on activities for students need to
involve the use of technology or equipment that is not
available in the school lab. For this purpose, lightweight and
easily transportable equipment may be chosen. Alternatively,
the demonstrations may involve experimentation that may
require only basic equipment or materials.
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Good practice: Short-term STEM education activity involving business, university
students and secondary education students
AUTHORS

GOOD P R ACTI CE

Toshko Nenov, Stefan Ivanov (Technical University of Gabrovo, Bulgaria) and
Gergana Cisarova-Dimitrova (European Center for Quality, Bulgaria)

A university-led good practice whereby the
university brings together business, university
students and secondary education students in a
STEM education activity that provides space for
showcasing young scientists’ achievements, while
also allowing them to meet with representatives of
business.
Applicability to under-represented or disadvantaged groups of students: medium

C AS E S TUDY:
DAYS OF THE
SPE CI ALTY AT
TE CHNIC AL
UNIVERSITY –
G ABROV O,
BULG ARI A

Sources
This case study has been developed on the basis of first-hand
information provided by Technical University – Gabrovo.

Main objectives of the science outreach activity
The goal of the activity is to raise the interest of students in a STEM
career or further STEM education. It is a form of professional
orientation.

Science areas covered
Automation, Robotics, Engineering

Description
The activity lasts several days. While it is primarily targeted at
university students, as a rule vocational secondary school students
participate, too. During the event, companies in the field of
automation are invited to present their activities and demonstrate
sophisticated equipment. Presentations are held and demonstrations
are carried out by university students, too. They focus on systems
based on microcontrollers and mobile robots, which are often
developed by the university students themselves.
On the last day of the Days of the Specialty, a mobile robot
competition also takes place. It is usually the part of the event that
attracts the most interest and emotions.
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Target audience
University students and students from secondary vocational schools
Applicability to under-represented or disadvantaged groups of students
The activity can easily accommodate such a target group if the school
takes on the responsibility to organize the visit. The format of the
activity, however, does not allow for tweaking the program and the
topics to better suit the needs and expectations of these target groups.

Involvement of Higher Education Institutions
The activity has been implemented by Technical University of
Gabrovo, Bulgaria.

Other stakeholders and promoters involved
Important stakeholders are the teachers and the parents of the
students that receive professional orientation. In addition, participation
in the activity can be important to school managers as it can
complement existing efforts at professional orientation and career
counselling at the school.

Venue
The activity takes place at the Technical University of Gabrovo.

Organization
The Head of the Department of Automation and Control Systems at
the Faculty of Electrical Engineering and Electronics is responsible for
the organisation of the activity and is in contact with automation
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companies. The participation of those companies is negotiated in
advance. Faculty and students of the Department are involved in the
organization of the activity in various roles, such as presenters or
facilitators. The event is organized entirely with internal resources.
In order to ensure the participation of secondary school students,
information about the Days of the Specialty is sent directly to the
directors of the relevant schools.

Higher education students’ involvement in the activity
Higher education students participate in the activity very actively. They
either demonstrate the use of sophisticated equipment or present
systems or robots that they have themselves created. University
students thus serve as role models for the younger high school
students. The presumption is that secondary school students would be
less intimidated and better able to connect with young university
students than to university faculty and researchers.

Sustainability
The Days of the Speciality at Technical University of Gabrovo have
been organized for 5 years already. The Department of Automation
and Control Systems has committed to its continuation as an annual
event.

Financial sustainability
The activity is funded by the Department of Automation and Control
Systems at the Faculty of Electrical Engineering and Electronics. It
uses internal resources only and is not dependent on external
financing. It runs on a very low budget. The equipment that is used is
from the university labs.

Impact
Around 50 participants take place in the event each year. The
organizing Department has not made a systematic effort to measure
the impact of the activity.

Factors for success
For the activity to be successful, the following factors have been
important:
-

The activity is perceived as part of a long-term strategy of the
university and of concrete departments to connect with
secondary schools in the region
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-

The activity is running on a low budget and does not require
the search for sponsorship

-

The activity has benefited from voluntary support from
university students and faculty members, as well as partners
from the business sector.

Challenges
While financial cost is not an issue, the activity faces challenges in
maintaining the commitment and volunteer participation of the faculty
and the students at the Department.
Another challenge has been to find a good balance between making
demonstrations interesting by using sophisticated equipment and
ensuring that the demonstrations are of acceptable complexity. Some
secondary education students have reported being intimidated by the
difficulty of operating the equipment and thus discouraged from
further science education, which runs counter to the objectives of the
activity.

More information
More information can be provided by Stefan Ivanov: st_ivanov [at]
abv [dot] bg.

Transferability
The activity is highly transferable. It does not depend on any national
or institutional specificity, although it requires strong institutional
commitment. It does not require any substantial financial investment
but requires the engagement of university staff. Suitable equipment
should be readily available at virtually any technical university.
Notably, the activity presented in this case study can be scaled and can
be turned into a much more ambitious undertaking. This would very
much depend on the objectives of the particular university, it overall
outreach capacity, and the resources that it is prepared to commit.
The activity is easily transferrable to a variety of scientific disciplines
and subjects.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a medium-scale undertaking

-

The practice does not require substantial financial investment

-

The practice requires that the university maintains contacts
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with both secondary schools and business
-

Prior to the activity, it is necessary to ensure smooth
communication between the university and the companies that
are invited to participate in the event. This stage is focused on
clarifying the objectives of business engagement

-

The practice requires engagement of human resources to
organize the activity, and even though it could be expected that
the workload on staff would not be excessive, it requires
careful planning

-

Prior to the activity, it is necessary to promote the event
among secondary schools, which can be done directly by
contacting schools and/or through a media campaign

-

The practice relies on volunteer engagement of university
faculty, university students and secondary school students

-

The practice requires the creation of spaces to showcase
university students’ achievements and of opportunities for
secondary school students to meet in person and interact with
university students

-

The practice calls a common space that would allow
representatives of business, university and schools to meet and
interact. The venue should be carefully planned, preferably
choosing a large common space at the university and avoiding
the organization of presentations and demonstrations in
isolated lecture halls

-

The practice requires suitable venues at the university. If labs
are visited, the organizers have to make sure that the lab spaces
provide sufficient space for easy communication and
collaboration

-

Depending on the scale of the event, safety measures may need
to be taken in accordance with the university policy for
organizing events with the participation of external participants

-

Depending on the specialized equipment that will be used,
safety plans for handling this equipment might be necessary.

Role of secondary schools:
Schools are not in the position to initiate and lead the organization of
the activity. However, the practice would have stronger impact if they
were committed to maintaining long-term contact and collaboration
with universities. Schools need at the minimum to allow and create
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conditions for interested teachers and students to participate in the
activity. Teachers are also important for the organization of this best
practice as they need to organize students’ participation in the event.

Role of higher education and research institutions:
Higher education institutions are in an excellent position to initiate and
lead the activity. Engagement with both business and secondary
schools should be part of their long-term developmental strategies and
included in their “third” mission of sharing knowledge with the
community and society. The practice is likely to be far more successful
if it is conceived as part of a long-term engagement of sharing
knowledge and creating linkages with the external environment.
The practice can be a small-scale departmental undertaking, but it
could also be scaled to include several departments or faculties. In the
latter case, administrative departments may need to be involved in
order to ensure smooth and coherent organizational efforts.
Depending on the scale of the event, the practice can pose a medium
to substantial logistical challenge for the university and is likely to
require investment of human resources (both administration and
faculty).
We have chosen this practice precisely because of its inherent
flexibility in terms of scope and ambition. We believe it is particularly
suitable for universities with limited budgets and without strong
outreach capacity, notably because it can be adapted to the available
resources and thus remain sustainable in any circumstances. It is also
suitable for universities that are not well advanced in systematic
science outreach but wish to step up their efforts in this area.
For any scale intended, in order to guarantee the successful
implementation of the practice, the university needs to cultivate and
maintain a small group of faculty dedicated to (and preferably skilled
in) science communication. Universities wishing to implement the
practice are therefore advised to invest resources and time in
organizing training in science communication for key faculty members
or allow individual staff members to specialize in science outreach or
communication.

Role of other stakeholders:
-

Business should be invited to participate in the event but
cannot be expected to have responsibilities related to the
organization of the event. It could also be invited to provide
sponsorship, e.g. in order to allow the best student creations to
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be recognized with small gifts
-

Local and regional Directorates/Inspectorates of Education
could be consulted, especially if the event aims at a more
substantial scale. They should be encouraged to ensure that the
format and content of the activity are relevant to current
educational priorities and that the planned activities are in line
with relevant regulations. This would facilitate the participation
of school groups in the activity.

Content and format:
-

The practice can be applied to events focused on a number of
different subjects and topics, but the general rule is that the
topics have to be interesting to students, while also important
for business in the region

-

The university should be prepared to allow for showcasing and
use of specialized equipment in order to make the event more
attractive to the young participants

-

The topics and equipment used should not be excessively
complex in order to not intimidate younger students. Such
complex topics and activities should be reserved for events
targeted solely at university students.
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Good practice: Opening research labs to students

AUTHORS

GOOD P R ACTI CE

Toshko Nenov, Stefan Ivanov (Technical University of Gabrovo, Bulgaria),
Mikuláš Hajduk (Technical University of Košice, Slovakia), Nektarios
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A very basic form of science outreach that allows
secondary education students to visit university labs
or labs at research institutions, get acquainted with
scientific equipment, meet university researchers
and get a taste of scientific work.
Applicability to under-represented or disadvantaged groups of students: low to high,
depending on willingness of organizers to tweak the content and program of the
activity.

C AS E S TUDY:
OP EN DOORS DAYS
AT TE CHNI CAL
UNIVERSITY –
G ABROV O,
BULG ARI A

Sources
This case study has been developed on the basis of first-hand
information provided by Technical University – Gabrovo.

Main objectives of the science outreach activity
The objective of the activity is the professional orientation of students
and raising their interest in a STEM career or further STEM education

Science areas covered
Programming and Robotics, Electronics and Electrical Engineering

Description
This activity opens up the laboratories of the university to secondary
school students. Lecturers introduce visiting students to the equipment
and to the main areas of research and study. Demonstrations are
carried out with the equipment available in the laboratories. There is
also a question and answers session.
The activity is not organized on a single day. Visits can be scheduled at
any time befitting the visiting school.
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A lecturer at the university demonstrates to students how to programme a mobile robot to move fol
line

Target audience
The activity targets students from secondary schools, mainly
vocational secondary schools.
Applicability to under-represented or disadvantaged groups of students
The activity can easily accommodate such a target group if the school
considers this a priority and organizes the participation of these
students. The activity allow for tweaking the content of the educational
activities to fit such a group. In order to adjust the presentations and
the demonstrations for a group with special educational requirements
(e.g. disadvantaged students) visiting the laboratory, prior notification
is needed from teachers accompanying the group.

Involvement of Higher Education Institutions
The activity has been implemented by Technical University of
Gabrovo, Bulgaria

Other stakeholders and promoters involved
Important stakeholders are the teachers and the parents of the
students that receive professional orientation. In addition, the activity
is important to school managers as it can accentuate the STEM profile
of the school and add to existing efforts at professional orientation
and career counselling at the school.
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Venue
The activity takes place at Technical University of Gabrovo, Bulgaria

Organization
The organization of the activity is initiated by the management of the
university and the responsible faculty. An administrative officer is
involved in the actual planning and logistical arrangements.
Visits are planned and organized together with each interested
vocational secondary school and the transport costs to and from
Gabrovo are covered by the university. The visits themselves follow a
pre-planned schedule, with students able to visit any of the
Departments at the university. The schedule is developed in
cooperation with the visiting school.

Higher education students’ involvement in the activity
For some presentations and demonstrations, university students can
be included in the team of lecturers if they express a desire to do it.

Sustainability
This activity has been held for the last 7 years. It faces no serious
issues of sustainability since Technical University – Gabrovo
prioritizes all activities related to maintaining links to vocational high
schools.

Financial sustainability
The activity is funded by Technical University – Gabrovo. The costs
primarily pertain to covering the transportation costs for the students.
The costs are not too high, but since visits are requested also by
schools from outside Gabrovo, it is still necessary to plan in advance
for a special allocation in the university budget.

Impact
On average 200 students and teachers visit the labs of the University
during this activity. Although systematic effort at evaluation of the
impact of the activity on the skills and knowledge of the students has
been made by the organizers. The feedback from students and
teachers indicates that the activity increases the interest of students in
science and technology and supports their professional orientation. It
is also evident that the activity has more impact on students that
already have strong interest in science and technology. For those
students, the possibility to participate in demonstrations is a great
impetus for further engaging with science education in and out of the
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classroom. For students without a clear-cut interest in STEM, the
impact appears mixed at best since the demonstrations and the
presentations are focused on rather advanced technical equipment.
For this reason, the university acknowledges that the visits need to be
re-designed when students with weaker STEM aptitude or prior
knowledge are visiting the labs (e.g. students from disadvantaged
groups).

Factors for success
For the activity to be successful, the following factors have been
important:
-

The activity has been perceived as high-priority by the
management of the university, notably as part of a long-term
strategy to connect with secondary schools in the region

-

The impact of the activity has been stronger when there were
also other forms of cooperation between the university and the
visiting school. This makes it possible for teachers to prepare
the students for the visit and align their expectations to what
they are really going to see and do at the laboratory

-

The activity’s impact has been stronger when teachers have
provided information about their expectations and identify the
topics for which there will be more interest, as well as when
they provide feedback after the visit. Feedback makes it
possible to improve the activity in the future

Challenges
The main challenge is to make the presentations and the
demonstrations maximally relevant to the interest and needs of the
students, as well as to adjust the educational program to their level of
prior knowledge.

More information
More information can be obtained from Stefan Ivanov: st_ivanov [at]
abv [dot] bg.

Transferability
The activity is very easily transferable. It does not depend on any
national or institutional specificity. It does not require any substantial
investment of human resources or funds and should be easily managed
by any university, regardless of its financial standing and institutional
capacity. This is essentially a very basic form of science outreach.
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The activity is easily transferrable to a variety of scientific disciplines
and subjects, depending on the available labs at the university.

C AS E S TUDY:
OP EN DOORS DAY
AT THE FACULTY
OF M ECHANI C AL
E NGI NEE RI NG AT
TE CHNIC AL
UNIVERSITY OF
KOŠI CE, S LOV AKI A

Sources
This case study has been developed on the basis of first-hand
information provided by Technical University – Kosice.

Main objectives of the science outreach activity
The objective of the activity is to provide professional orientation of
students and to raise their interest in a STEM career or further STEM
education

Science areas covered
Robotics; Electronics; Mechanical Engineering; Automation;
Mechatronics; programming of robots and Programmable Logic
Controllers.

Description
During the Open Doors Day the target group – students and teachers
– can visit the main laboratories at the Faculty of Mechanical
Engineering:
-

Laboratory of Industrial Robotics

-

Laboratory of Services Robotics

-

Laboratory of Pneumatic Systems

The event is supported by all institutes at the Faculty of Mechanical
Engineering: Institute of Automation, Mechatronics and Robotics,
Institute of Technology and Materials Engineering, Institute of
Management, Industrial and Digital Engineering, Institute of Machine
Design and Process Engineering, Institute of Special Engineering
Processes.
The event includes the following elements:
-

Visit to Industry Robotics Laboratory

-

Visit to Services Robotics Laboratory

-

Visit to Laboratory of Automation

-

Visit to Laboratory of Pneumatic Systems

-

Visit to Mechatronics Laboratories
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-

Visit to Manufacturing Laboratories

The activity is organized on a single day once a year.
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Target audience
The activity targets students and teachers from secondary schools,
including vocational secondary schools.
Applicability to under-represented or disadvantaged groups of students
The activity can accommodate such a target group if the school
organizes the participation of these students. The activity, however,
cannot allow for tweaking the content of the educational activities to
fit such a group.

Involvement of Higher Education Institutions
The activity has been implemented by the Technical University of
Košice, Slovakia

Other stakeholders and promoters involved
Important stakeholders are the teachers and the parents of the
students that receive professional orientation. In addition, the activity
is important to school managers as it complements professional
orientation and career counselling at the school.

Venue
The activity takes place at all of the institutes of the Faculty of
Mechanical Engineering of Technical University of Košice, Slovakia,
but mostly at the Institute of Automation, Mechatronics and Robotics.

Organization
The activity is organized by the Faculty of Mechanical Engineering.
The management of the Faculty is involved because the event is a
tradition at the university.
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Higher education students’ involvement in the activity
University students are involved in the event as volunteers.

Sustainability
This activity has been held annually since 1998. Initially, it targeted
only secondary schools in the Kosice region. Currently, the university
is visited by secondary schools from all over Slovakia. It faces no
serious issues of sustainability since the university prioritizes all
activities related to maintaining links to high schools.

Financial sustainability
The event is financed by the university (Faculty) budget, allocated by
the Dean´s office of the Faculty of Mechanical Engineering. Like we
stated before, it is regarded as a tradition and there are no issues
regarding its financial sustainability.

Impact
In 2017, the event had 1500 participants. The organizers estimate that
there is a strong impact on students, especially those that already have
some interest in STEM.

Factors for success
The following factors have been important for the activity’s success:
-

The activity is perceived as high-priority by the management of
the Faculty/university, and it is regarded as part of a long-term
strategy of the university to connect with secondary schools in
the region and the country

-

The topics of Robotics and Engineering are typically perceived
as interesting by students

-

The equipment presented during the event typically attracts a
lot of interest among higher education students with STEM
specialization

Challenges
The main challenge is to organize the event well within the short
available time, allowing sufficient time for the students in the many
laboratories of the faculty.

More information
https://www.sjf.tuke.sk/dod/
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Transferability
The activity is very easily transferable. It does not depend on any
national or institutional specificity. It does not require any substantial
investment of human resources or funds and should be easily managed
by any university, regardless of its financial standing and institutional
capacity. This is essentially a very basic form of science outreach.
The activity is easily transferrable to a variety of scientific disciplines
and subjects, depending on the available labs at the university.

C AS E S TUDY:

Sources

ANNU AL OPEN D AY
AT TE CHNI CAL
UNIVERSITY OF
CRETE, GREECE

This case study has been developed on the basis of first-hand
information provided by Technical University – Crete (TUC).

Main objectives of the science outreach activity
During this annual event, TUC labs offer demonstrations of their
scientific background and objectives, while TUC departments present
their study programmes. The overall aim is to attract students to
STEM, and in particular to attract them to further STEM education.
The event is open to all secondary schools in the region of Crete.

Science areas covered
All engineering and science disciplines

Description
The event was first organized in 2015 with the collaboration of the
authorities for secondary education in the region of Crete. The
educational authorities welcomed the opportunity provided to
secondary education students to visit the Technical University of
Crete, learn about STEM studies and research, participate in open
classes organized for them and meet lecturers and students of the
university including representatives of the cultural, athletic and other
types of university groups.
The activities for visiting secondary students included:
-

Open classes for all engineering disciplines that are covered
by graduate studies at the university

-

Demonstration of research activities carried out in the
university laboratories

-

Guided tours of the university campus
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-

Discussions with the staff, lecturers and students of the
Technical University, including presentations from
university student groups about their activities. University
students groups include cultural groups, sport teams,
student radio station, cinema group, etc.

-

Provision of information about the services offered at the
university in view of allowing visitors to discover the
engineering school that best matches their interests

The event is based on the voluntary participation of University
lecturers, staff, postgraduate and undergraduate students.
The exhibits in laboratories either watch-only presentations or handson activities which allow for the direct participation of the visitors in
experiments with technologies, application of equipment, use of
prototypes, etc. Training activities are also offered. Visitors are invited
to be co-creators of artefacts. They also have the opportunity to
discuss with volunteers and receive consultation or guidance regarding
a STEM subject of their interest.

The event attracts a lot of media attention at local level
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Open classes. Topics range from mineral engineering to the use of drones within this
engineering discipline

An open class
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Secondary school students visiting laboratories of the School of Production Engineering

Visiting the student library: The Library staff informs higher education students about the
role of the library and the services it offers
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A group of volunteers supporting the event: Commemorative photo with the Rector of the
Technical University of Crete

Schools from other countries occasionally visit the event: Visiting students from Sweden

Hands on experience with innovative technologies: Students testing a Virtual Reality
system during their visit in the Open Day 2017
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Demonstrating the installation of lightweight constructions from a laboratory at the School
of Architecture

Presentation of solar panels to visiting secondary students and discussing about green energy
solutions with postgraduate students of a laboratory at the School of Electrical and
Computer Engineering
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Discussion about robotics and its uses between visiting higher education students and
postgraduate students of the School of Electrical and Computer Engineering

A researcher is showcasing processes in geo-environmental engineering to higher education
students visiting the School of Environmental Engineering

Higher education students visiting the exhibition of minerals at the School of Mineral
Engineering
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A researcher is demonstrating cyclonic separation at the School of Mineral Engineering

Secondary education students visiting the radio station of the Technical University of Crete

High school students visiting the exhibition of architectural models at the School of
Architecture
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Presentation of eco racing model car by members of the Eco Racing Team to visiting
secondary school students

Target audience
The activity targets school students, mainly those in upper secondary
education and vocational secondary education. The students are
accompanied by their teachers and come within the context of
organized school visits.
Applicability to under-represented or disadvantaged groups of students
The activity can accommodate such a target group if the school
organizes the participation of these students. If the needs of the
specific target group are clarified in advance, the activity can even
allow for modifying the content of the educational activities to fit such
a group.

Involvement of Higher Education Institutions
The activity has been implemented by the Technical University of
Crete.

Other stakeholders and promoters involved
The event is promoted by local press and social media, which are
important stakeholders.
A local volunteer group for first aid emergency support (“Red Cross”)
supports the event and is prepared to react in case of emergency
situation.
Parents of the students that visit the event, as well as school managers,
are also important stakeholders since they have a stake in the
professional and educational orientation of students.

Venue
The activity takes place at the university campus of the Technical
University of Crete, Greece.

Organization
The core staff of the University that organizes the activity is the
Rector’s Office and the Office of Public Relations. Co-organizers are 4
Directorates of Secondary Education – the one in Chania and the ones
in other 3 prefectures of the region of Crete. Furthermore, the school
career counsellors in secondary education have a strong role in the
organization of the event and its promotion in schools.
The Technical University of Crete supports the activity by providing
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the venue, staff to handle the organization, and arranging for publicity
through the Office of Public Relations. No special funding is
dedicated to the activity as it is mainly based on the participation of
volunteers (faculty, staff and students of the university).
The Rector’s office manages communication with stakeholders.
Detailed plans for this are elaborated each year before the actual
implementation of the activity.
Dissemination of the activity is mainly based on:
-

Social media (special Facebook page)

-

A dedicated page within the website of the Technical
University of Crete

-

Press releases sent to the printed press and TV/radio
stations before and after the activity. Several media outlets,
including local newspapers, news portals and local
TV/radio stations, provide extensive coverage of the event
each year.

Higher education students’ involvement in the activity
University students are involved in the event as volunteers.

Sustainability
Promoting STEM among school students and attracting talented
students is one of the major objectives of the Technical University of
Crete. The event is also perceived as an opportunity for university
students and researchers to practice science communication by
presenting their work and explaining their motivations and objectives.
The activity depends on volunteer commitment and is thus dependent
on the motivation of a variety of internal stakeholders at the university.
This motivation includes the possibility to present their work to the
local society, as well as to link these presentations to the dissemination
activities of research projects.
Last but not least, the activity is perceived as important by the
university because it promotes the idea of studying engineering
disciplines at the Technical University of Crete among young people,
thus helping the university attract talented students.

Financial sustainability
The activity is based on the voluntary participation of lecturers,
researchers, staff and students of the university. A large amount of
human resources are contributed by the university but there are no
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substantial financial costs involved.

Impact
Technical University of Crete welcomed 1700 visitors during its 2017
Annual Open Day. Schools outside the region of Crete (which was the
main target of the event), too, took advantage of the opportunity to
visit the university, including schools from Cyprus and one school
from Sweden that is collaborating with the Technical University of
Crete in the context of Erasmus+ projects. During the 2018 Annual
Open Day, the visitors were again over 1700 students, from 30 schools
from Chania, Heraklion and Crete.
The activity receives strong media attention from local media, both the
local press and local TV/radio stations. The positive local media
reports and the fact that participation is constantly on the rise year
after year is a clear indication that the event effectively achieves its
objectives and contributes to building and sustaining a positive image
of the Technical University of Crete within the local society.

Factors for success
The following factors have been important for the activity’s success:
-

The activity is perceived as high-priority by the
management of the university, and it is regarded as part of
a long-term strategy to connect with secondary schools in
the region and the country

-

This activity has always benefited from the involvement of
a large number of volunteers. In addition, a large number
of university laboratories contribute to it. These numbers
are more or less constant: around 10% of the University
laboratories participate in the activity with more than 150
volunteers. All Engineering Schools of the University and
the Student Library also participate

-

The participation of university student groups has been an
additional success factor as it allows visitors to get a
glimpse of social life at the university (not just the science).

Challenges
The main challenge that this activity faces is the need to accommodate
more visitors every year. Until now, the activity has been organized
during a single day, usually on a week day, from 9:00 till 15:00. If the
number of visors increases, this schedule may become unattainable,
thus also increasing the workload for volunteers.
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More information
Call for participation: https://www.tuc.gr/index.php?id=openday2017&L=0
Facebook event page:
https://www.facebook.com/events/1421890281237257/
A short video showing the kind of activities organized in this event:
https://www.tuc.gr/index.php?id=7723&L=0.
A collection of pictures from the most recent Open Day (3/4/2017):
https://www.tuc.gr/index.php?id=7888

Transferability
The activity is highly transferable to any university offering studies in
STEM fields. It does not depend on any national or institutional
specificity. The presented equipment, hands-on activities, and
educational workshops/presentations can vary depending on the
specialization of the particular university departments. The activity
does not require any substantial investment of funds and should be
easily managed by any university, regardless of its financial standing.
The activity, however, requires a committed management, faculty, staff
and university student body willing and able to serve as volunteers.
This indicates that substantial institutional capacity, a strong
organizational culture and an institutional commitment to social
responsibility and community welfare are a prerequisite for the
successful transfer of this practice.
The activity is easily transferrable to a variety of scientific disciplines
and subjects, depending on the available labs at the university.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice is a small- to large-scale undertaking, depending
on the ambition

-

The practice does not require substantial financial investment
but financial support may need to be provided to visiting
school groups, i.e. transportation costs may be covered for
groups coming from a more distant town or city

-

The practice will be more successful if the university/research
institution maintains continuous collaboration with secondary
schools
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-

Prior to the activity, it is necessary to ensure promotion of the
possibility to visit the university among secondary schools,
which is better done directly by contacting schools

-

Prior to the activity, it is necessary to ensure smooth
communication between the university/research institution
and the schools in order to clarify the content of the activity, as
well as the schedule and logistics

-

The practice relies on volunteer engagement of university
faculty or research institution staff, university students and
secondary school students and their teachers

-

For disadvantaged groups of students, it is necessary to adapt
the educational content of the activity in order to reflect these
students’ level of prior knowledge or other educational needs

-

The practice requires suitable venues at the university. Since
labs are visited, the organizers have to make sure that the lab
spaces provide sufficient space for easy communication and
collaboration

-

Depending on the nature of the visited labs (e.g. chemical
labs), organizers may need to consider safety issues, reorganize work in the lab, limit access to some equipment,
organize short safety training sessions or require that visiting
students wear safety gear

-

Depending on the scale of the event, safety measures may need
to be taken in accordance with the university policy for
organizing events with the participation of external participants

Role of secondary schools:
Schools are not in a good position to initiate and lead the organization
of the activity. However, the good practice would have stronger
impact if they maintain long-term contact and collaboration with
university/research institution and thus have a clear view of what they
expect from visits to the university labs. Schools need at the minimum
to allow and create conditions for interested teachers and students to
participate in the activity. Teachers are important for the organization
of this practice as they need to communicate any requirements of
expectations from the visit at the planning stage, supervise students’
participation during the implementation, and provide feedback.

Role of higher education and research institutions:
Higher education and research institutions would typically initiate and
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lead the activity. The practice is likely to be far more successful if it is
implemented in the frame of a long-term engagement for sharing
knowledge with the external environment.
This practice is suitable for any university or research institution, even
if it has limited budget and weak outreach capacity. However, the
university/research institution that wishes to implement the practice
would benefit from cultivate a small group of faculty dedicated to (and
preferably skilled in) science communication. It is therefore advisable
that resources and time be invested in organizing training in science
communication for key faculty members or that individual staff
members are allowed and encouraged to specialize in science outreach
or communication.

Content and format:
-

The practice is applicable to various areas of science

-

The topics and equipment used should not be excessively
complex in order to not intimidate younger students. They
could upgrade knowledge provided through the compulsory
curriculum or be focused on trendy topics not related to
compulsory studies.
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Good practice: University laboratories for educational outreach

AUTHORS

GOOD P R ACTI CE

Toshko Nenov, Stefan Ivanov (Technical University of Gabrovo, Bulgaria) and
Gergana Cisarova-Dimitrova (European Center for Quality, Bulgaria)

A university-led or research institute-led practice
whereby the university/research institution invests
into the establishment of a basic scientific lab
within a partner school and commits to providing
outreach educational activities in this lab..
Applicability to under-represented or disadvantaged groups of students: high

C AS E S TUDY:
EQUIPPING A
JOINT
UNIVERSITYSCHOOL
L ABOR ATORY I N A
VOC ATI ON AL
SCHOOL –
TE CHNIC AL
UNIVERSITY –
G ABROV O AND THE
JOHN ATAN AS OV
VOC ATI ON AL HIGH
S CHOOL – S TAR A
Z AGOR A,
BULG ARI A.

Sources
This case study has been developed on the basis of first-hand
information provided by Technical University – Gabrovo and the John
Atanasov Vocational High School – Stara Zagora.

Main objectives of the science outreach activity
The goal of the activity is to deepen students' knowledge about
microcontrollers, their programming and application. It also seeks to
raise the interest of students in STEM and encourage them to think
about a STEM career.

Science areas covered
Programming, Engineering

Description
A laboratory is created at the John Atanasov Vocational High School –
Stara Zagora with equipment funded by Technical University –
Gabrovo. It is used for conducting regular workshops in programming
for students. Programming is based on ARDUINO NANO, which is
included in the educational boards provided in the laboratory. Students
work with real systems based on microcontrollers and solve practical
tasks with them. The programming of the microcontrollers is carried
out under the guidance of a lecturer from Technical University Gabrovo. The workshop is open to interested students of the
vocational high school. It is held once a week.
Occasionally, business is invited to the lab to present their work with
microcontrollers and to provide professional orientation for students
interested in a future STEM career.
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Target audience
Students from John Atanasov Vocational High School – Stara Zagora
Applicability to under-represented or disadvantaged groups of students
The activity can easily accommodate such a target group if the school
takes on the responsibility to organize the participation of these
students. The study programme used in the workshop can be adapted
in terms of the difficulty and scope so as to fit the prior knowledge
and needs of these target groups.

Involvement of Higher Education Institutions
Technical University of Gabrovo is co-organizing the activity.

Other stakeholders and promoters involved
Important stakeholders are the teachers and the parents of the
students using the lab and attending the workshop. In addition, the
activity has been important to the school management as it has
strengthened the STEM profile and the reputation of the school.
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Venue
The activity takes place at the John Atanasov Vocational High School
– Stara Zagora, Bulgaria.

Organization
The organization of workshops is coordinated by the vocational high
school. The University sends a lecturer who conducts the workshops
with the students once a week. The activity is jointly planned in
advance by the university and the high school.

Higher education students’ involvement in the activity
University students can participate in the activity as supporting
workshop instructors.

Sustainability
The activity has commenced in 2018. However, due to the fact that
the laboratory has been equipped, there are no noticeable barriers to
its sustainability.

Financial sustainability
Funds for the training equipment supplied in the laboratory are
provided by Technical University- Gabrovo. Other costs related to the
organization of the activity are covered by the vocational high school.

Impact
As of now, the creation of such a laboratory has had the positive
impact of affirming the strong STEM profile and the reputation of the
high school. Based in the initial implementation, it appears that
students are satisfied with the format as they can engage in practical
tasks, write a program themselves and see its results in a real
experiment. Further, they can engage in extracurricular STEM
education without having to solve logistical issues such as travelling to
an external venue.
It can be expected that the activity will have a strong impact on
students that already have interest in programming. For the other
students, the impact is yet to be determined.

Factors for success
For the activity to be successful, the following factors have been
important:
-

The activity is perceived as part of a long-term strategy of the
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university to connect with secondary schools in the region
-

The activity is an off-shoot of a long-term collaboration
between this particular university and high school. Both sides
perceive this collaboration as sustainable in the future, which is
why they were willing to make long-term investments in a joint
laboratory

-

Apart from the initial investment, the activity is running on a
low budget and does not require the search for external
sponsorship

-

The activity has benefited from voluntary support from the
business sector

Challenges
While financing of the activity does not pose a great challenge, the
activity is facing challenges with finding students that are motivated
for a long-term engagement in such an extracurricular activity.

More information
http://pgejasz.com/%D0%BD%D0%B0%D1%88%D0%B5%D1%82%D0%BE
%D1%83%D1%87%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
-%D1%81%D0%B5%D1%81%D0%B4%D0%BE%D0%B1%D0%B8-%D1%81%D0%BD%D0%BE%D0%B2%D0%B0%D0%BB%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%8
2/
http://pgeja-sz.com/wp-content/uploads/2017/12/Laboratoriq.mp4

Transferability
The activity is highly transferable. It does not depend on any national
or institutional specificity. However, it makes sense only when there is
a long-term partnership between the university and the school. It
requires an initial financial investment, as well as long-term
commitment of university staff.
The activity presented in this case study can be scaled and can be
turned into a much more ambitious undertaking. This would very
much depend on the objectives of the particular university, its overall
outreach capacity, the nature of its collaboration with the school, and
the resources that it is prepared to commit.
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The activity is easily transferrable to a variety of scientific disciplines
and subjects.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice
undertaking

requires a

medium-scale

but long-term

-

Depending on the equipment that will be supplied in the
outreach laboratory, the practice requires a modest to
substantial financial investment. Depending on the costs of
operating the laboratory, it also involves a modest to
substantial long-term financial commitment to keeping the lab
operational, providing for supplies and reimbursing staff and
travel costs. The operational costs can be borne by either side

-

The
practice
requires
that
the
university/research institution maintains
partnership with the beneficiary school

-

Apart from the human resources that have to be engaged in
setting up and equipping the laboratory, the practice requires
also engagement of human resources to organize regular
extracurricular educational activities in the labs. Human
resources should be allocated to the task both at the school
and at the university

-

The lab may be open to students from other schools

-

Depending on the nature of the lab and the equipment that
will be used, safety plans may need to be developed and safety
measures may need to be taken to ensure that lab incidents and
injuries are prevented. For certain types of labs, specialized
safety equipment may need to be procured (gloves, protective
clothing and masks, etc.) and safety training may need to be
organized for all teachers, staff members and students entering
the lab

-

Specialized equipment may be necessary in order to allow the
use of the lab by students and staff with disabilities

implementing
a long-term

Role of secondary schools:
Schools are not in position to initiate the activity but they are much
better positioned than universities/research institutions to lead its
continuing organization. Schools also need at the minimum to allow
and create conditions for interested teachers and students to
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participate in the activity. Teachers are also important for the
organization of this practice as they need to supervise and facilitate
students’ participation in trainings.
For the success of this good practice, the school needs to make an
effort to maintain a long-term partnership with the particular
university.

Role of higher education and research institutions:
Higher education or research institutions are in an excellent position to
initiate the activity. They can either lead or co-organize the activity
once the lab has been set up. Engagement with secondary schools
should be part of their long-term developmental strategy and included
in their “third” mission of sharing knowledge with the community and
society.
The practice can be applied to the creation of a small specialized lab
but it could also be scaled to create a much more sophisticated lab in
which a variety of experiments and trainings can be carried out. In the
latter case, administrative departments in both the university and the
school may need to be involved in order to ensure smooth and
coherent organizational efforts and coordination.
The practice has inherent flexibility in terms of scope and ambition. It
is suitable both for universities with limited budgets and without
strong outreach capacity and for larger universities with substantial
outreach budget and capacity.
For any scale intended, in order to guarantee the successful
implementation of the practice, the university needs to cultivate a
small group of faculty dedicated to (and preferably skilled in) science
communication. Universities or research institutions wishing to
implement the practice are therefore advised to invest resources and
time in organizing training in science communication for key faculty
members or allow individual staff members to specialize in science
outreach or communication.

Role of other stakeholders:
-

Business can be invited to contribute to trainings in the lab but
its participation should be free of any organizational
responsibilities. It could also be invited to provide sponsorship
for upgrading or complementing the existing equipment

-

Local and regional Directorates/Inspectorates of Education
could be consulted, especially if a large-scale investment into
lab equipment or an intensive training schedule are planned.
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The educational authorities should be encouraged to ensure
that the equipment and the planned format and content of
training are relevant to current educational priorities and in line
with relevant regulations. This would facilitate the maintenance
of the lab within the school.

Content and format:
-

The practice can be focused on a number of different subjects
and topics, but the general rule is that the topics have to be
interesting to students or relevant to skills development
priorities in the region or the country

-

The topics of training and equipment in the lab should not be
excessively complex in order to not intimidate younger
students.
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Good practice: Science communication event for the general public, involving students
and their parents
AUTHORS

GOOD P R ACTI CE

Nektarios Moumoutzis (Technical University of Crete, Greece) and Gergana
Cisarova-Dimitrova (European Center for Quality, Bulgaria)

A university-led or research institution-led practice
involving the organization at local level of a science
communication event for the wide public during
which technologies, equipment, research results
and scientific issues are presented and
demonstrated.
For the practice to have a perceptible STEM
promotion
impact,
it
should allow
for
intergenerational learning and communicate
science to both young people and parents (in view
of encouraging parents to support their children to
pursue a STEM career or study). For an even
stronger impact, the practice may provide
possibilities for high school students to present,
exhibit or otherwise contribute to the event as
active participants, creators or co-creators (as
opposed to just being spectators), e.g. through
dedicated workshops, exhibits and sections.
Applicability to under-represented or disadvantaged groups of students: medium
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C AS E S TUDY:
ANNU AL S CIE NCE
AND TECHNOLOGY
D AY – TECHNI C AL
UNIVERSITY OF
CRETE, GREECE

Sources
This case study has been developed on the basis of first-hand
information provided by Technical University of Crete.

Main objectives of the science outreach activity
During this annual event, Technical University of Crete labs host
demonstrations and scientific experiments. The event is open to a wide
audience, including high school students.

Science areas covered
All engineering and science disciplines

Description
The event was first organized at a local school in 2012, in
collaboration with the Association of Parents. Following this first
successful pilot, the next year the event was organized at the university
campus in order to allow for more space for more exhibits and
demonstrations.
The activities included in the event are the following:
-

Science experiments organized by Laboratories of the
Technical University of Crete addressing disciplines such as
Chemistry, Physics, Biology, Geology, Mathematics, etc.

-

Demonstrations from Laboratories of the Technical University
of Crete based on the results of research projects or students’
projects. The areas covered by these demonstrations include
computer graphics, virtual/augmented reality, architecture,
eco-friendly automobile engineering, cultural informatics,
satellite and drone applications, embedded systems, agricultural
informatics, recycling technologies, robotics, green
technologies, etc.

-

Exhibits prepared by collaborating schools covering a wide
range of simple science experiments, construction projects,
and artistic engineering installations.

The event is based on the voluntary participation of university faculty,
staff, postgraduate and undergraduate students as well as teachers and
their students (in the Junior Scientists section of the event).
The visitors, i.e. children with their parents or teachers, can walk
through the exhibition area that is divided in sections (usually 12 to 15
sections). Each section groups together related experiments and/or
demonstrations offered by one particular Laboratory of the Technical
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University of Crete.
The exhibits could be presentations that visitors can watch or handson activities that give the possibility for more active participation (e.g.
to experiment with certain technologies and/or scientific equipment,
use various prototypes or products, etc.). In some cases, training
activities are also offered including the co-creation of artefacts by the
visitors under the guidance of volunteers. Playful activities are also
provided, including math or science puzzles, playgrounds prepared by
architecture students, creative activities such as paper folding, digital
storytelling, etc.
The event makes science and technology accessible to children and
their families. The activity is notable for promoting STEM in a joyful
way that also involves family learning and direct contact with the
scientific community. It is part of the overall attempt of the university
to cultivate strong links with the local society. It further benefits
university students and researchers as they can practice science
communication when presenting their work, motivations and research
objectives.
At the end of their visit, the children receive a certificate of attendance
as a souvenir of their visit.

A group of scouts is watching a digital story created with eShadow, a digital storytelling
platform inspired by Greek Traditional Shadow Theatre. After the presentation the
visitors can also use the platform for themselves and create their own digital stories.
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Creative hands-on activity for children during the Science and Technology Day: children are
building models of molecules.

Experiential learning activity using lab equipment and special software developed by
researchers in the Technical University of Crete during the Science and Technology Day:
Children are guided to the use of a virtual reality application that enables the user to learn
dancing with the help of a virtual dance teacher.

Consultation and guidance by volunteers and researchers in the Technical University of
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Crete during the Science and Technology Day: children are discussing with volunteers before
entering an exhibition section.

Target audience
The activity targets a very wide audience, including secondary and
primary school students. Usually, the students are accompanied by
their families. In some cases, students come in groups accompanied by
their teacher(s).
Applicability to under-represented or disadvantaged groups of students
The activity can accommodate such a target group if the school
organizes the participation of these students. If the needs of the
specific target group are clarified in advance, the activity can even
allow for modifying the content of the educational activities to fit such
a group.

Involvement of Higher Education Institutions
Technical University of Crete – organizer

Other stakeholders and promoters involved
The event is promoted by the local press and social media.
Local schools participate as exhibitors presenting science experiments
within the Junior Scientists section of the event.
A local volunteer group for first aid emergency support (“Samarites”)
supports the event by handling emergency situations.
Important stakeholders are also the families of students, as well as
school managers.

Venue
University campus of the Technical University of Crete, Greece

Organization
The core staff of the university that organizes the activity is the
Rector’s Office and the Office of Public Relations. Co-organizers are
local schools (under the Directorate of Secondary Education in
Chania). The schools take responsibility for the organization of the
Junior Scientists section. Local schools also disseminated information
about the event to inform their students and teachers.
The Technical University of Crete supports the activity by providing
for venue, safety arrangements, and publicity through the Office of
Public Relations. No special funding is dedicated to the activity as it is
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mainly based on the participation of volunteers (faculty, researchers,
and students of the Technical University of Crete).
The work of local schools that participate in the “Junior Scientists”
section of the activity is coordinated by school directors and the
participating teachers (usually Science or Computer Science teachers).
Reaching out to stakeholders is the responsibility of the Rector’s
office. To this end, special plans are made each year.
Dissemination relies mainly on social media (a special Facebook page),
the use of special pages on the website of the Technical University of
Crete, and press releases sent to the press and TV/radio stations
before and after the activity. Several media outlets (including local
newspapers, news portals and local TV/radio stations) provide
extensive coverage of the event.

Higher education students’ involvement in the activity
Higher education students are involved as volunteers in the
implementation of this activity.

Sustainability
The activity depends on volunteer commitment and is thus dependent
on the motivation of a variety of internal stakeholders at the university.
This motivation includes the possibility to present their work to the
local society, as well as to link these presentations to the dissemination
activities of research projects.

Financial sustainability
The activity is based on the voluntary participation of lecturers,
researchers, staff and students of the university. Various issues have to
be taken care of by particular offices of the university (such as
organization of the exhibition venue to account for safety issues,
advertising and documenting the event, etc.). Therefore, a large
amount of human resources are contributed by the university but there
are no substantial financial costs involved. Financial sustainability also
depends on the commitment of the university senior management.

Impact
Impact can be verified by positive local media reports and the fact that
participation is constantly rising year after year. In 2017 the total
number of visitors reached 4500.

Factors for success
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For the activity to be successful, the following factors have been
important:
-

The activity is perceived as part of a long-term strategy of the
university to promote STEM within the local community and
especially young people in the region

-

The activity is to a large extent based on a strong university
commitment to maintain collaborations with local schools.
Collaboration is maintained through many activities, including
this one. The success of each of those activities is due to
established partnerships in the frame of long-term active
collaboration

-

This activity benefits from the involvement of a large number
of volunteers. In addition, a large number of University
laboratories contribute to it. These numbers are more or less
constant: around 15% of the University laboratories participate
in the activity with more than 200 volunteers. All Engineering
Schools of the University and the Student Library also
participate

Challenges
The main challenge that this activity faces is the need to accommodate
more and more visitors every year. Until now, the activity has been
organized in a single day, usually on a Saturday, from 14:00 till 20:00.
However, there is pressure to extend the visiting hours or even to
extend the duration of the event to two days, in order to facilitate the
participation of more people, especially from other cities of Crete
apart from Chania. Organizing the event with an extended duration
presents various challenges ranging from safety issues to the need to
involve more volunteers.

More information
Link to the Call for participation in the most recent implementation of
the
activity
(4/11/2017):
https://www.tuc.gr/index.php?id=scienceday-2017
Facebook event page for the most recent implementation of the
activity
(4/11/2017):
https://www.facebook.com/events/487964631583266/?active_tab=d
iscussion
Collection of pictures from the most recent implementation of the
activity (4/11/2017): https://www.tuc.gr/index.php?id=8434&L=0
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Transferability
The activity is highly transferable to any university offering studies in
STEM fields. It does not depend on any national or institutional
specificity. The presented equipment, hands-on activities, and
educational workshops/presentations can vary depending on the
specialization of the particular university departments. The activity
does not require substantial investment of funds and should be easily
managed by any university, regardless of its financial capabilities. The
activity, however, requires a committed management, faculty, staff and
university student body willing and able to serve as volunteers. This
indicates that substantial institutional capacity, a strong organizational
culture and an institutional commitment to social responsibility and
community welfare are a prerequisite for the successful transfer of this
good practice.
The activity is designed to be very flexible in terms of the scientific
disciplines and subjects that can be covered and can accommodate the
preferences and the research focus of faculty and the available labs at
the university.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a large-scale undertaking

-

The practice requires concerted organizational efforts and a
wide reach. It relies on a strong institutional culture of
openness, commitment and community responsibility

-

The practice does not require substantial financial investment
but is strongly dependent on voluntary engagement and
contribution by university faculty, staff and students, as well as
school teachers and directors

-

The practice would benefit from the support of regional or
local public agencies responsible for education and
local/regional authorities

-

Wide popularization is crucial, including among teachers and
schools at local level. The more substantial the effort at
popularization, the greater the scale and impact of the event.
Teachers and school administrators should be target for early
popularization of the event in order to disseminate it to the
target group

-

The practice should be organized within the university campus
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but the venue should be large and should be able to
accommodate a large number of visitors. Depending on the
format, sections and workshops may need to be organized in
different locations within the university campus
-

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:
 Permits may be necessary
 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
 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 in
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 the equipment might also
be necessary

-

Depending on the nature of the university labs that will be
visited (e.g. chemical labs), organizers may need to consider
special safety issues related to the lab operation, re-organize
work in the lab, limit access to some equipment, organize short
safety training sessions or require that visitors wear safety gear

Role of schools:
Schools are not in a good position to lead the organization of the
activity. However, they can contribute to its impact by popularizing
the event among students and their parents, as well as by planning
organized visits through the school.
-

School managers and administrators should be encouraged to
integrate the activity into extracurricular activities at their
schools

-

Teachers are crucial for organizing any presentations or

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.

123

contributions by students in dedicated sections or workshops
(if such workshops or sections are planned). In cases when
students are tasked to be presenters, creators or co-creators,
preparation of the student teams should start at least 1 month
before the event. Teachers supervising the student teams
should maintain contact with the organizers and receive clear
guidance about rules, requirements and expectations
-

Teachers and school administrators who plan to organize visits
or assist the active participation of students from
disadvantaged groups should contact the organizers at least 1
month in advance to clarify the specific needs of these
participants. This will allow the organizers to tweak the
activities to those needs or provide special assistance

Role of higher education and research institutions:
Higher education and research institutions are in an excellent position
to conceive, initiate and organize the activity (occasionally with the
support of local schools). They should put an effort into devising an
interesting and innovative programme.
-

The management of higher education and research institutions
should commit to providing the venue of the activity and
access to any necessary lab equipment

-

Relevant staff at higher education and research institutions
should plan for addressing the general safety issues inherent in
large-scale events and the particular safety issues related to
access to labs and use of specialized equipment and technology

-

Relevant staff at higher education and research institutions
should be tasked with organizing the work of volunteers

-

Relevant staff at higher education and research institutions
should maintain active contact with local schools in order to
ensure the smooth planning and preparation of student
participation in any dedicated workshops or sections where
students take active presenter or creator roles

-

Relevant staff at higher education and research institutions
should be in charge of dissemination and popularization of the
event

-

For any scale intended, in order to guarantee the successful
implementation of the practice, the university needs to
cultivate a small group of faculty dedicated to (and preferably
skilled in) science communication. It is therefore advisable that
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universities wishing to implement the practice invest resources
and time in organizing training in science communication for
key faculty members or allow individual staff members to
specialize in science outreach or communication.

Role of other stakeholders:
-

Local and regional Directorates/Inspectorates of Education
can support the activity by encouraging schools to integrate the
activity into their calendar of extracurricular activities. Their
support would also make it easier for schools to plan organized
school visits for participation in the event

-

Local and regional authorities and local and regional media can
be attracted as supporters in view of popularizing the event at
the largest scale possible.

Content and format:
-

The practice should include a fair amount of hands-on or
creative activities for the participants

-

The practice can be applied to events focused on a number of
different subjects and topics, but the general rule is that the
topics have to be interesting to the community and young
people or relevant to skills development priorities in the region
or the country

-

The topics of presentations and demonstrations, as well as the
equipment used should not be excessively complex in order to
not intimidate young people without strong STEM proficiency
or baffle their parents. The general message should be that
science is useful for society and that scientific knowledge and
career are achievable for many young people and do not
presuppose exceptional mental or physical abilities.
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Good practice: Robot Programming Competitions

AUTHORS

GOOD P R ACTI CE

Mikuláš Hajduk (Technical University of Košice, Slovakia) and Gergana
Cisarova-Dimitrova (European Center for Quality, Bulgaria)

A university-led or research institution-led good
practice that consists of organizing a Robot
programming competition for high school students,
using existing university Robot equipment. The
competition may or may not be preceded by
training, depending on the target group:
- Students with well-developed skills in
programming would not need training. The
focus for such a target group could be on
promoting excellence through the competitive
element and on choosing an interesting
challenge (the task that the robot should be
programmed to perform). This format can
support
development
of
advanced
programming
skills
and
promote
commitment to STEM career.
-

Students without well-developed skills in
programming would benefit from training,
while the competition element should be
more focused on practicing the learned skills
than on showcasing achievement and
excellence. This format would be more
suitable for sparking interest in Robotics and
improving general programming skills. Both
formats can be regarded as good practice.
Applicability to under-represented or disadvantaged groups of students:
low to moderate.
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C AS E S TUDY:
P ROGR AM M ING
YOUR ROBOT
COMPETITION–
TE CHNIC AL
UNIVERSITY OF
KOŠI CE, S LOV AKI A

Sources
This case study has been developed on the basis of first-hand
information provided by Technical University of Košice.

Main objectives of the science outreach activity
The activity is aimed at sparkling interest in Robotics and improving
students’ skills in Robotics and programming. The objectives are
achieved by allowing students direct contact with robots. Participants
are given the chance to program industrial robots and learn about the
robot programming environment.

Science areas covered
Robotics, programming, robot applications

Description
The event was first organized in 2013 in collaboration with local
secondary schools. This is a competition for vocational secondary
schools in the field of Robotics and programming. Teams of between
3 and 5 students program a robot to perform a given task. The
programmed robots then compete against each other.
The competition has two parts. The first part is a theoretical and
practical training. Students are acquainted with robots and their
programming for example via special software. The second part is the
competition itself.
The activities included in the event are the following:
-

Programming industry robots (the Department avails of
Parallel robot IRB 360, Almega robot, Dual arm robot
Motoman SDA10F and IRB 1600 with serial kinematics)

-

Programming services robots (wheels and belt robots)

-

Programming line follower robots (special robots moving
along a black line)

-

Programming Arduino robots (many robots consist of
Arduino components)

-

Controlling robosoccer via smartphones (- the University’s
Robosoccer team “TUKE Robotics” won the 2010 FIRA
World Robosoccer Championship)
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Target audience
The activity is aimed at students of secondary vocational schools (as
well as teachers). Many secondary schools visit the Robotics
laboratories at the university and so the university has decided to make
Robotics for these students more interested through direct contact
with robots.
Applicability to under-represented or disadvantaged groups of students
The activity can accommodate such a target group only if the school
takes on the responsibility to organize the participation of the student
team and to help them adequately prepare for the competition. The
content of the event cannot be changed to accommodate the needs of
such a group. There is no easy and fair way to level the playing field
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during the competition.

Involvement of Higher Education Institutions
Technical University of Košice

Other stakeholders and promoters involved
The event is supported by the MANEX Košice company. It is also
supported by local secondary schools. Thus, important stakeholders
are also the teachers and managers in these schools.

Venue
The event takes place at the Department of Robotics at the Technical
University of Košice, Slovakia. This department is very well equipped
with industrial robots (all kinematics), service robots, mobile wheel
robots, mobile belt robots, drones, lego robots and small humanoid
robots.

Organization
The event is organized by the Department of Robotics. Faculty and
researchers from the Department deliver all the training during the
event.

Higher education students’ involvement in the activity
Higher education students are involved as volunteers in the
implementation of this activity.

Sustainability
The activity has been evaluated highly by the Department and
therefore there is strong commitment to its sustainability on the part
of the university management. Sustainability is only dependent on the
continuing ability of the Department to ensure volunteer support for
the activity on the part of its staff. So far this does not seem to be a
challenge.

Financial sustainability
The event is based on the voluntary participation of teachers,
researchers, staff and students of the university. The equipment
necessary for the competition already exists, so there are no challenges
related to financing.

Impact
Around 120 students (and teachers) take part in the competition every
year. Feedback from the participating students has been extremely
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positive. The reactions of teachers have also been very enthusiastic
because the event has given them the chance to expose their students
to sophisticated robots that are not available at school laboratories. As
a result of this competition, it is now common for Department faculty
and researchers to be invited at secondary schools to talk about
Robotics.

Factors for success
The following factors can contribute to the success of the activity:
-

The activity is perceived as part of a long-term strategy of the
Department to promote Robotics. Actually, it started out as
organization of tours within the laboratory during which
students could not operate or touch the robots. As new
equipment was procured, it became possible to refashion this
activity into something much more exiting for the students,
namely direct contact with robots and opportunity to actually
program robots

-

The activity is based on the use of sophisticated equipment
that is otherwise unavailable for secondary education students.
This greatly increases its attractiveness

-

The activity is running on a low budget and does not require
external sponsorship

-

The activity has some support from business, which makes it
possible to include career orientation into the overall agenda of
the event.

Challenges
The main challenge for this activity is to optimize the schedule, while
ensuring a satisfactory experience for the participants. Students work
with each robot and work in groups, which often leads to delays and
inability to fit into the schedule.

More information
More information is available from Dr. Jozef Varga (jozef.varga.2 [at]
tuke [dot] sk)/

Transferability
The activity is highly transferable, but only for universities with
Robotics Departments and fairly well-equipped Robotics labs. It has
greater chances of transferability in universities that maintain longterm partnership with schools. It requires a modest financial
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investment but it also requires strong commitment on the part of
faculty and researchers to contribute to it as volunteers.
The activity presented in this case study can be scaled and can be
turned into a very ambitious undertaking. Alternatively, it can target a
relatively small number of highly interested or gifted students from
just a few schools. The scale would very much depend on the
objectives and capacity of the particular university, the resources that it
is prepared to commit, and the interest on the part of local and
regional business in promoting Robotics programming skills among
the future labour force.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a medium to large scale undertaking,
depending on the objectives of the organizers

-

The venue for this practice should preferably be a university
Robotics lab. The practice is strongly dependent on the
availability of suitable Robot equipment

-

The practice requires that the university/research institution
maintains a long-term partnership with the target schools

-

The practice is strongly dependent on the voluntary
contribution of university staff and faculty

-

Wide popularization is necessary in order to reach potential
participants

-

Depending on the specialized Robot equipment that will be
used, plans for handling and using the equipment might be
necessary so as to ensure the safety of the participants and
protection of the equipment

-

Depending on the scale of the event, safety measures may need
to be taken in accordance with the university policy for
organizing events with the participation of external participants

Role of secondary schools:
Schools are not in a good position to initiate or lead the organization
of the activity. However, they can contribute to its impact by
popularizing the event among students. Schools also need at the
minimum to allow and create conditions for interested teachers and
students to participate in the competition
-

School managers and administrators should be encouraged to
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integrate the competition into extracurricular activities at their
schools
-

Teachers are also important for the organization of this
practice as they need to supervise and facilitate students’
participation in the competition. Some preliminary training and
preparation in the frame of extracurricular activities may also
be needed if the format of the practice puts more emphasis on
competition and excellence than on training. Teachers are in
the best position to provide this training and help the student
teams prepare for the competition

Role of higher education and research institutions:
Higher education and research institutions are in an excellent position
to initiate the practice, as well as to lead it organization. The practice
allows for flexibility in terms of scope and ambition. It is suitable both
for universities with limited budgets and without strong outreach
capacity and for larger universities with substantial outreach budget
and capacity.
-

The management of higher education and research institutions
should commit to providing the venue of the activity and
access to any necessary equipment

-

Relevant staff at higher education and research institutions
should take responsibility for organizing the work of
volunteers

-

Relevant staff at higher education and research institutions
should maintain active contact with local schools in order to
ensure the smooth planning and preparation of student
participation in the activity

-

Relevant staff at higher education and research institutions
should be in charge of dissemination and popularization of the
event

-

For any scale intended, in order to guarantee the successful
implementation of the practice, the university needs to
cultivate a small group of faculty dedicated to (and preferably
skilled in) science communication. It is therefore advisable that
universities or research institutions wishing to implement the
practice invest some resources and time in organizing training
in science communication for key staff members or allow
individual staff members to specialize in science outreach or
communication.
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Role of other stakeholders:
-

Business can be invited to contribute to trainings or to sponsor
the event by providing equipment or prizes for the winners

-

Local and regional Directorates/Inspectorates of Education
could be asked to support the event by popularizing it among
schools, as well as by clarifying rules and requirements for
schools that wish to organize the training and preparation of
their teams for the competition.

Content and format:
-

In successive editions of the competition, the organizers
should be able to come up with new challenges (i.e. the tasks
that robots should be programed to perform) in order to
ensure that teams of previous participants will be motivated to
participate in successive competitions

-

If the competition includes training, the training content
should be carefully developed in advance in view of the short
time available for training and in accordance with the expected
prior knowledge of the participants. It might be necessary to
provide printed visual training materials during the event

-

An online-based training resource may be developed and
disseminated before the competition

-

Prior registration of the participant teams is strongly advisable,
even if the available equipment is ample

-

For competitions that focus on excellence and competitive
achievement, the Organizing Committee should assign a
contact person that teams can contact for additional
information

-

For competitions that focus on excellence and competitive
achievement, the organizing committee should develop and
disseminate guidance materials for student teams that should at
the minimum contain the rules of the competition, guidance
on prior registration, a description of the equipment that will
be used, necessary items that teams should carry with them,
the detailed schedule of the competition, and the contact
person that teams can address any additional queries to

-

It is advisable that for competitions that focus on excellence
and competitive achievement, the Organizing Committee
develop and disseminate guidance for student teams on how to
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organize the work of their team before and during the
competition, covering for example issues such as team
meetings in the preparation phase, team roles, team identity,
stages to follow during preparation, stages and processes to
follow during actual robot programing, training resources that
the team could use, etc.
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Good practice: Giving secondary students access to researchers, laboratories and
research processes
AUTHORS

GOOD P R ACTI CE

Gergana Cisarova-Dimitrova (European Center for Quality, Bulgaria) and
Zbigniew Pilat (Industrial Research Institute for Automation and Measurements,
Poland)

A university-led or research institute-led good
practice
whereby
the
universities/research
institutions allow secondary school students to
experience first-hand research in laboratory settings
and/or engage in researcher-led training in and out
of the Lab. The practice aims at providing a taste of
what it is to be a researcher and at improving the
self-confidence and motivation of young students to
engage with science.
Applicability to under-represented or disadvantaged groups of students: low

C AS E S TUDY:
YOUNG CHEMIST’S
S CHOOL AND
CHEMISTRY
RESE ARCH
INTERNSHIPS FOR
YOUNG STUDENTS
- THE
AS S OCI ATI ON OF
S TUDE NTS AND
GR ADU ATE S OF
THE FACULTY OF
CHEMISTRY OF
T H E W AR S AW
UNIVERSITY OF
TECHNOLOGY
" KL ATR AT” ,
POL AND

Sources
This case study has been developed on the basis of publicly available
information, accessible from the website of the Klatrat Association
(klatrat.org).

Main objectives of the science outreach activity
Both activities – the Young Chemist’s School and the Chemistry
Research Internships – allow students to get in contact with Chemistry
researchers and to work in university Chemistry laboratories. The
Young Chemist’s School provides an opportunity for students to
expand their knowledge and skills in Chemistry and to work in the
Chemistry laboratories of the Warsaw University of Technology. The
Chemistry Research Internships in addition aim at enabling high
school students with excellent proficiency in Chemistry to start a
scientific career already at the high school stage.

Science areas covered
Chemistry

Description
 Young Chemist’s School
The activity consists of a series of laboratory classes at the Faculty of
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Chemistry of the Warsaw University of Technology. Classes focused
on various research methods are delivered on 5 weekend days
(Saturdays), with each session consisting of 5 hours of classes
(including a 1-hour lecture and 4 hours of lab practice in a Chemistry
laboratory). All classes are delivered by academic staff, PhD students
and graduates of the Faculty of Chemistry of the Warsaw University of
Technology. They take place in a laboratory of the same Faculty.
Due to the large interest in the activity, selection is based on a
qualifying test in Basics of Chemistry. Such selection is necessary in
order to ensure that the participating students will have the necessary
background knowledge to benefit from the classes.
The thematic content of the training is different for the two different
age groups – the group of junior high school students and students of
the seventh grade of primary school, and the group of high school
students. Some of the covered themes focus on industry-related topics
such as Chemistry for cosmetic products and Chemistry in the kitchen.
 Chemistry Research Internships
This activity provides students with the opportunity to independently
carry out scientific and research work. The internship lasts around 8
months.
Each intern has the opportunity to use a Chemistry laboratory,
research equipment and laboratory materials at the Faculty of
Chemistry of the Warsaw University of Technology. During the
implementation of the scientific project, interns are supervised and
supported by individual scientific supervisors. The supervisors are
research and teaching staff of the Faculty.
Interns gain new competences and skills in:
-

setting research objectives

-

defining research problems and making research hypotheses

-

planning and carrying out scientific research

-

formulating conclusions based on the results of research

-

communicating research results

At the end of the research project, interns take part in a youth
scientific conference where they present the results of their research
through posters and oral presentations. The best oral presentation and
the best poster are awarded prizes. The conference is a public event
and young people are allowed to invite friends and family to attend it.
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Target audience
Both types of activity are targeted at secondary school students from
Warsaw. The Young Chemist’s School also targets soon-to-graduate
primary school students.
The targeted number of participants for the Young Chemist’s School
in 2018 was 35 students (11 high school students, 24 junior high
school students and students from the seventh grade of primary
school). However, the exact number is subject to change depending on
the number of applications.
The target number of high school students per edition of the
Chemistry Research Internships is 15. Here the target group is
students who excel in Chemistry. The applicants are selected on a
competitive basis. Applicants who have won the national-level
Chemistry competition (the so-called Chemistry Olympiad) are given
preference in the selection process.
Applicability to under-represented or disadvantaged groups of students
The activity does not seem to provide special incentives or support for
under-represented or disadvantaged groups of students. Selection is
based on a test of level of proficiency and aptitude in Chemistry and
so is excellence-based.

Involvement of Higher Education Institutions
The activities are conducted by academics, PhD students and
graduates of the Faculty of Chemistry of the Warsaw University of
Technology.

Other stakeholders and promoters involved
Parents of the students are stakeholders. At least one parent is
expected to present a written consent for the participation of the
student in the Young Chemist’s School.

Venue
The activity takes place at a laboratory of the Faculty of Chemistry of
the Warsaw University of Technology, Poland.

Organization
The activity is organized by the Association of Students and Graduates
of the Faculty of Chemistry of the Warsaw University of Technology
"Klatrat". Klatrat was founded in 2006 under the initiative of active
students and graduates of the faculty. The organization seeks to
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integrate the promotion of knowledge in the field of Chemistry into
the activities of students, graduates and employees of the Faculty of
Chemistry of the Warsaw University of Technology. Important
activities of the Association are the implementation of educational
projects aimed at supporting young people’s knowledge and skills in
the fields of Chemistry, Exact Sciences and Technology. In addition,
the Association organizes seminars, trainings, courses and scientific
conferences.
Research and teaching staff of the Faculty participates in the activity as
tutors and supervisors.

Higher education students’ involvement in the activity
University PhD students participate in the activity as tutors.

Sustainability
Both activities appear to face no challenges of sustainability. In 2018
Young Chemist’s School was in its tenth edition. It is organized twice
a year – in Spring and Autumn.
The activities are conceived and organized by an Association of
students and graduates (rather than dictated by the senior management
of the university). Its grassroots character indicates that it relies on
voluntary commitment of the faculty and graduate students of the
university. This appears to be key to the sustainability of the initiatives.

Financial sustainability
The activities are financially supported by the Warsaw City
Municipality.
The Young Chemist’s School is also partially financed by the
participants, who are expected to pay a fee of PLN 100 (~23 EUR) for
the entire five-day workshop.
The activity is dependent on the voluntary engagement of the tutors
and the organizers.

More information
The Young Chemist’s School training programme for both age groups
is available at klatrat.org/projekt/szkoa-modego-chemika-2017-jesien
(in Polish)
Site of the Chemistry Research Internships for 2017:
https://klatrat.org/projekt/chemiczne-staze-badawcze-dla-modziezy2017
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Transferability
The activities are highly transferable. They do not depend on any
national or institutional specificity. They require a modest financial
investment but long-term commitment of university staff and
postgraduate students.
The activities presented in this case study can be easily scaled. They
can accommodate a larger number of students but they can also be
implemented on a much smaller scale, depending on the capacity of
the organizing university or the research institution.
The activities can be transferred to other scientific disciplines and
subjects.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a medium-scale undertaking

-

The existence of a fully equipped laboratory that could be
opened to external users is a must. Management commitment
to providing access to the laboratory is a must, too

-

Depending on the costs of operating the laboratory, the
practice involves a modest to medium financial commitment to
financing the lab practice of students. The operational costs
can be borne by either the organizers or through modest
contributions by the students themselves

-

The practice would typically require the organization of a
transparent and fair application and selection process to
choose the beneficiary students. Typically, sound background
knowledge and a relatively strong aptitude and proficiency in
the scientific field would be required from the selected
applicants

-

The practice requires that the university/research institution
has a strong culture of science outreach and engagement with
the outside community, including schools

-

The practice requires engagement of human resources to
deliver training and supervise students’ research activities or
lab practice sessions. The cost of human resources could be
eliminated if the staff, faculty and students of the university are
willing to volunteer for the task

-

Depending on the specialized equipment that will be used in
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labs, safety plans for handling and using the equipment might
be necessary. Safety training for students might be considered
-

Depending on the nature of lab practice, supply of special lab
materials and protective gear might be necessary.

Role of secondary schools:
Schools are not in position to initiate the activity. Their role is to
popularize the opportunity among their talented students and their
parents, as well as to facilitate their participation. Teachers may be in
an excellent position to identify potential candidates and help them
prepare for the selection process through extracurricular activities.

Role of higher education and research institutions:
Higher education or research institutions should initiate and organize
the activity. A small number of staff needs to be put in charge of the
application and selection process and the process of training and
implementation.
The good practice has inherent flexibility in terms of scope and
ambition. It is suitable both for universities with limited budgets and
without strong outreach capacity and for larger universities with
substantial outreach budget and capacity.
For any scale intended, in order to guarantee the successful
implementation of the good practice, the university needs to cultivate a
small group of teaching or research staff dedicated to (and preferably
skilled in) science communication. It is therefore advisable that
universities wishing to implement the good practice invest resources
and time in organizing training in science communication for key
faculty members or allow individual staff members to specialize in
science outreach or communication.

Role of other stakeholders:
-

In some cases business may be invited to contribute to
trainings but its participation should be free of any
organizational responsibilities. It could also be invited to
provide sponsorship and equipment. Involving business in
training would increase the practice’s ability to promote
employability. However, such involvement should be
considered only if there is a strong partnership between
business and the university/ research institution

-

Parents should be involved at all stages of the practice in order
to provide their share of support for students wishing to invest
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time and effort into a science career.

Content and format:
-

The content of the selection process and any aptitude tests
used to select applicants need to be relevant to the curricular
study programs (even if excellence is required) in the specific
science field and should not require extensive prior out-ofclassroom training (e.g. private lessons)

-

The training program and the research tasks allocated to
students need to be relevant to the curricular study programs,
at the minimum in order to ensure that students will have the
necessary background knowledge to benefit from the training

-

Supervisors’ should ideally be instructed on how to organize
their work with students. A methodological guidance material
may be prepared for this purpose

-

Efforts should be made to expose students to new research
directions and results at the university.
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Good practice: Organizing at national level a large-scale science festival focused on a
specific scientific area
AUTHORS

GOOD P R ACTI CE

Gergana Cisarova-Dimitrova (European Center for Quality, Bulgaria) and
Zbigniew Pilat (Industrial Research Institute for Automation and Measurements
PIAP, Poland)

A university-led or research institute-led practice for
science communication that consists of the
organization of a high-visibility entertaining
science demonstration event in a particular
scientific area. The event should target the
scientific and industrial communities, as well as the
general public.
Applicability to under-represented or disadvantaged groups of students: low to
medium

C AS E S TUDY:
THE NIGHT OF
ROBOTS –
I NDUS TRI AL
RESE ARCH
INSTITUTE FOR
AU TOM ATI ON AND
M E AS UREM ENTS
(PI AP ), POLAND

Sources
This case study has been developed on the basis of first-hand
information provided by PIAP, Poland.

Main objectives of the science outreach activity
The goal of the activity is to promote Robotics and Engineering within
society (and especially among young people), demonstrate the impact
of robots on everyday life, and present the latest achievements of
Polish engineers and scientists. This is a large-scale high-profile event
that attracts a lot of interest and media attention.

Science areas covered
Robotics, Automation, Engineering

Description
 The First Night of Robots
The First Night of robots was held in 2010. The main exhibits were
divided into a Mobile Robots Park, Industrial Robots Park and
Student Robots Park.
The Mobile Robots Park included:
-

SCOUT-CROSS – a fast off-road anti-terrorist robot

-

The virtual world of mobile robots
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-

The Anti-terrorist robot EXPERT

-

SPIDER – a climbing robot

-

Unmanned airplanes

-

Robotic Passenger Transport System

-

PIAP Robots

In this park, police demonstrated how it uses robots in action.
In the Student Robots Park, students demonstrated the following
creations:
-

MAGMA Mars rover – the Polish contestant in the
international University Rover Challenge

-

Robot made of LEGO bricks

-

Sumo robot competition

-

FeniX - unmanned quadcopter

-

Q-Fix – a thinking robot

-

Mini-robot fights tournament

-

Hand prosthesis controlled by myopotentials

-

CyberRyba – CyberFish, an underwater robot

In the Industrial Robots Park, the following types of robots were
exhibited:
-

A welder robot

-

A painter robot

-

A packing robot

-

A Robotic palletizing station

-

Rehabilitation robots RENUS

 The Second Night of Robots
Around 100 robots from Poland and abroad were exhibited. The
visitors could participate in workshops, competitions and interactive
special demonstrations of robots and their functions. Among the most
interesting exhibits were anti-terrorist and flying robots, floating
robots, industrial robots, rehabilitation robots and humanoids. Fans of
strong emotions could watch the police use robots neutralize
explosives. Among the special attractions were also robots guarding
the border, robots looking for missing people, space explorer robots,
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robot simulators, Robo-fish, robots from "Star Wars, as well as robots
dancing, singing, playing ball games, and fighting like sumo players.
Young people and students could attend a workshop on network
security.
A notable attraction was a humanoid from France who could both
give a lecture and dance to the rhythm of the Gangnam style melody.
This event presented for the first time in Poland the self-driving car
“Jurek”, which drives without a driver - a creation of Wroclaw
students. Great successes were also the Space Technology Park
(including satellite models, an ultra-light planetary manipulator and a
geological penetrator) and the exhibit with 3D printers and scanners
used for design and construction of mobile robots.
Partners of PIAP in this even had their own stands, where they
presented their own Robotic creations or organized specialized
workshops. For example, the German multinational industrial control
and automation company Festo presented a bionic handling assistant.
Students from universities and secondary schools were given space to
showcase their work and commitment to Robotics by exhibiting their
own Robot creations in a special Park of Student and Educational
Works. Students from 8 major Technical Universities from Poland
participated, joined by high school students (high school graduates
from IV Lyceum Marie Curie-Skłodowska from Olsztyn and Technical
school No. 7 from Warsaw).
 Third Night of Robots
The Third Night of Robots was held in 2015. The theme of this
edition was “Mission: Security”. The attractions included:
-

Industrial Robots Park - robotic giants, bartender robot, robots
capable of dancing, cooperating with humans, playing
basketball, and pelleting. A competition was also held to
determine who is faster - the Robot or the Human

-

Park of security and military robots – pyrotechnic robots, antiterrorist robots, military robots, virtual robot control simulator

-

3D Design Park focused on designing robots using the method
of fast 3D printing

-

Space Technology Park - unique devices designed for space
missions. The rover Skarabeusz was shown moving on the socalled Mars Yard - a fragment on the ground that simulates the
surface of the Red Planet

-

Exhibit of Medical and Rehabilitation Robots - modern
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surgical robots and exoskeletons
-

Park of Flying Robots – drone fights, demonstrations and
learning how to control unmanned airplanes

-

Student Robots Park - the park exhibited the best Robotics
projects implemented at Polish technical universities. During
the Third Night of Robots, the exhibition was complemented
by a competition between the student teams which identified
the best creations. This park also allowed children to build and
independently program robots using LEGO Mindstorms sets

-

Park of Little Inventors - manual activities for pre-schoolers
combined with imagination training

-

Robotics cartoons and movies, robot building workshops,
sumo robots, and many others...
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Target audience
This is Poland’s largest popular science and technology event and it
targets the widest possible audience. Among the main target groups
are professionals in the field of Automation and Robotics, scientists
and researchers, industry, educational institutions and authorities, and
citizens interested in Robotics, especially young people. High school
students are an important part of the parget group.
Applicability to under-represented groups and disadvantaged students
The activity is targeted at the widest range of target groups possible.
Due to the versatility of the exhibits, all visitors can find something
that is of interest to them. However, the event does not foresee
activities tweaked to the needs of particular under-represented groups.

Involvement of Higher Education Institutions
Members of the academic circles of the Warsaw University of
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Technology help as volunteers.

Other stakeholders and promoters involved
The following stakeholders were involved in the third edition of the
Night of Robots in 2015:
 Main supporter
National Centre
(www.ncbr.gov.pl)

for

Research

and

Development

The National Center for Research and Development is the
executive agency of the Ministry of Science and Higher
Education in Poland. It supports and finances research and
development projects aimed at strengthening cooperation
between the science and economy sectors. It seeks to
promote greater involvement of enterprises in financing
research and more effective commercialization of their
results.
 Honorary supporters
-

Polish Ministry of Economy

-

Polish Ministry of Science and Higher Education

-

State Secretary at the Ministry of National Defence of
Poland

-

President of the City of Warsaw

-

Polish Police Headquarters

-

Copernicus Science Center
The Copernicus Science Centre is an exhibition
space where exhibits allow visitors to learn about
scientific
phenomena
through
practical
demonstration and experimentation. Visitors have
direct contact with the exhibits and can carry out
experiments
that
demonstrate
scientific
phenomena. The Centre has over 1000 visitors per
day. It also organizes educational activities. In 2016
it has been granted the status of a research entity.

 Sponsors
-

KUKA (www.kuka-robotics.com/poland)
KUKARoboter is one of the largest manufacturers
of industrial robots and industrial automation
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systems in the world. The company was founded in
1898 in Augsburg, Germany.
-

Comau (www.comau.com/pol)
The company Comau is active in the field of
robotics of technological processes, with over 35
years of experience in robotization and the largest
database of installed robots in Poland - over 2,000
robots working in technologically advanced
processes, including in spot welding, welding,
gluing, machine operation and handling.

-

Roboty i Spółka (www.robotyispolka.pl)
The organization is dedicated to teaching children
how to build robots. It organizes workshops, shows
and events during which it popularizes the Exact
Sciences among children and youth.

-

Mały Inżynier (www.malyinzynier.pl)
The organization is a leader in the market of
extracurricular educational activities. It teaches
classes in programming, robot construction,
Physics and Chemistry experiments, and
electronics.

-

Children's Academy of Creativity (www.dat.edu.pl)
The organization provides education
complement the educational offer in schools.

to

 Partners
-

BPH Bank

-

Nobody's Children Foundation

-

Sieciaki.pl

-

SMARTTECH

-

Museum of Tales

-

PozRobot Foundation

 Activity supporters
-

Association for Computing Machinery - Łódź Chapter
(www.acmlodz.wordpress.com)
The association is the largest organization in the
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world that brings together professionals, academics
and researchers in the field of Computer Science.
The Łódź Branch (ACM Łódź Chapter), in
cooperation with the Faculty of Electrical
Engineering, Electronics, Computer Science and
Automatics of the Lodz University of Technology,
organizes popular science seminars in the field of
human-machine interaction.
-

Polish Information Society (www.pti.org.pl)
The Polish Information Processing Society brings
together Computer Science professionals, students
of IT majors and specialists in other areas related to
Information Technologies. It belongs to the
European Council of Information Societies CEPIS
(Council of European Professional Informatics
Societies).

-

Institute of
(www.ieee.pl)

Electrical

and

Electronics

Engineers

The institute is a non-profit international
professional association of electrical and electronic
engineers. Established in 1963, it has more than
400,000 members worldwide.
 Media supporters
-

PAP website Science in Poland (www.naukawpolsce.pl)
The largest website popularizing the achievements
of Polish scientists and the activities and initiatives
of universities or scientific institutions.

-

Automatyka (www.automatykaonline.pl)
A new publishing initiative of the Industrial
Automation and Measurement Institute PIAP,
addressing the needs of industry specialists in the
field of automation, Robotics and measurement.

-

AutomatykaOnline.pl (www.automatykaonline.pl)
A website that presents technical knowledge,
information from the industry and new products.
Information from the website also feeds into social
media.

-

INN POLAND (www.innpoland.pl)
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Many of those stakeholders have also supported previous editions of
the Night of Robots. In addition, other stakeholders involved in the
Second Night of Robots included major industry actors such as Farnell
element14, Parameter AB, Festo, Icount, as well as NASK - a Polish
research and development organization and data networks operator.
Media partners of the Second Night of robots included also the Polish
news channel TVP Info, the Polish Radio Program IV, the Polish
Press Agency and others.

Venue
The activity takes place at the laboratories of Industrial Research
Institute for Automation and Measurements in Warsaw, Poland.

Organization
The event is organized by the Industrial Research Institute for
Automation and Measurements (PIAP), in cooperation with numerous
partners, media supporters and sponsors (see relevant section). To this
end, PIAP has allocated human resources tasked with different
elements of the organization, including for example a project
management team, staff tasked with technical service and logistics, a
coordinator of service tasks, and staff in charge of PR and fundraising.
The Third Night of Robots is co-organized by PIAP-ScienTech Sp. z
o. o., which deals with the commercialization and dissemination of the
results of PIAP research. It also takes responsibility for organization of
seminars, trainings and workshops, comprehensive management of
research projects and R&D - from preparation of applications for
project financing to implementation of analyses and market research
and reporting.

Higher education students’ involvement in the activity
Students from the Warsaw University of Technology participate as
volunteers in the Night of Robots.
As a rule, university students are also invited to present their original
robot constructions during the Night of robots. During the third
edition of the Night of Robots, this initiative was transformed into an
Innovative Robotics Contest, in which students from Lodz University
of Technology, Opole University of Technology and Wrocław
University of Technology took part. During the Second Night of
Robots, students from other universities participated, too - Gdańsk
University of Technology, Kraków University of Technology, Poznan
University of Technology, AGH University of Science and Technology
- Kraków.
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Sustainability
The activity has had three editions. The last one was organized in
2015. A new edition was planned for the spring of 2018 but has been
cancelled due to ongoing restructuring at PIAP which limited the
availability of staff and resources and made the organization of the
event difficult. While the sustainability prospects for the activity are
very good – and indeed there is great expectation for organising a
Fourth Night of Robots soon - this is a very large scale event posing a
number of challenges.

Financial sustainability
The activity is financed through PIAP’s own funds, which are
essentially public funds. Additional financial support is provided by
sponsors. Participation for the visitors is free of charge.

Impact
The first Night of Robots attracted more than 2,500 visitors. The
Second and Third Night of Robots each attracted over 5,000 visitors,
making this the largest popular science and technology event in
Poland. It attracted remarkable media attention.
During the Second Night of Robots, for example, almost 40
journalists took part in the opening debate. Of course, the greatest
attention was focused on the robots themselves. For example, Robots
from Star Wars and anti-terrorist robots were invited as television
guests in popular TV programs, while Robot R2-d2 served as an
unusual weather presenter in "good morning TVN". In total, 27
reports about the event appeared in television programs, and
information about it was aired in 18 radio stations, including the
leading Polish radio stations. Leading daily newspapers such as Fakt,
Gazeta Wyborcza and Super Express also covered the event.
It should be noted that the organizers make special effort to measure
impact. Participants are encouraged to complete a survey in which they
share their views about Robotics in general, and about the event in
particular. For example, during the Second Night of Robots, more
than 800 participants completed the survey. The results were
encouraging and showed that most of the Robotics enthusiasts were
young people. The survey showed that out of all attractions, the most
popular were the Star Wars robots, the drones in the Park of Flying
Robots, the “giants” in the Industrial Robots Park and the antiterrorist robots.
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Factors for success
For the activity to be successful, the following factors have been
important:
-

The activity is perceived as part of a long-term strategy of
PIAP to promote the achievements of Polish Robotics. The
excellent research carried out by the institute and its
commitment to maintaining links between science and industry
have made it a credible organizer and helped garner support
for the event

-

The event benefits from the commitment and participation of
a remarkable number of high-profile supporters, including
public authorities, industry and NGOs

-

The activity plans for achieving maximum impact, visibility and
dissemination through a detailed and focused PR and media
communications strategy. The PR team has been able to
ensure the explicit commitment of several media supporters,
while also reaching out to other media outlets

-

Special attention is paid to ensuring that the exhibits are
exciting and interesting, with a focus on live demonstrations
and hands-on activities that directly engage the visitors

-

The activity benefits from long-term cooperation between
PIAP and the major Polish technical universities, ensuring that
wide sections of the Polish academic community and students
are involved in the event both as creators and as volunteers

-

The activity organizers have been able to guarantee substantial
external sponsorship, but they have also been able to rely on
substantial public financing

-

The activity has benefited from substantial support and
engagement from the industry, which participates by exhibiting
and demonstrating their own Robotics products

-

The activity makes an effort to measure impact, which allows it
to make improvements in next editions

Challenges
The challenges that the activity faces are entirely related to the
complex planning and coordination efforts that are needed when such
a large-scale event is being organized.
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More information
http://www.nocrobotow.pl/pl/ (only in Polish)

Transferability
The activity is transferable, but applicable only to institutions with
substantial capacity in research, knowledge transfer and relations with
industry and universities. It requires access to sophisticated equipment
and substantial public financing. An institution that wishes to transfer
the practice would need strong pre-existing collaboration with both
industry and the scholarly community which would allow the
organizers to secure the commitment and contribution of partners and
supporters. It would also need previously established strong relations
with the media or a capable PR team.
It should be noted, however, that the activity can also be organized at
a much less ambitious scale.
The activity is transferrable to other science fields, though with
substantial modifications due to the likely difference in the technology
and equipment that will be demonstrated.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a large-scale undertaking. The organizer
should have substantial institutional capacity

-

The practice requires that the university/research institution
has a strong culture of science outreach and engagement with
the outside community, including other research and
educational institutions

-

The possession of state of the art equipment or research
outputs is a must. Management should be commitment to
providing access to the said equipment or research outputs

-

In most cases, the practice requires that equipment is provided
by external partners, too (industry, student teams, other
research organizations). The logistics related to the transport,
installation and maintenance of this equipment in the
exhibition space should be carefully planned

-

The practice cannot be implemented by an organizer
institution on its own. It is necessary to secure the
commitment of a number of partners from the public sphere,
the industry and the educational community. Strong pre-
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existing collaboration with both industry and the scholarly
community is therefore a must
-

The practice runs on substantial budget. In this regard,
fundraising is necessary and it should start at a very early stage.
There are options to organize such events with European
Union support under the Horizon 2020 programme – in
particular the European Researchers’ Night, Marie
Skłodowska-Curie Actions (Funding scheme: MSCA-NIGHT).
This funding scheme makes it possible to fund any event that
promotes public awareness of the positive role of science in
society, especially among young people

-

The practice poses a serious logistical challenge and requires
engagement of skilled human resources to coordinate the
organization of various elements of the activity. It is not
advisable that staff be expected to volunteer. The tasks
allocated to staff members responsible for the organization of
the activity should be considered part of their regular duties on
the job and their schedules and workload should be adjusted
accordingly

-

The practice requires carefully planned and executed PR and
media communication strategy covering all media channels –
online, social media, radio, television and printed press. It is
advisable that the organizers involve media partners who
explicitly commit to facilitating the media coverage of the
event. This element of the activity, too, requires engagement of
human resources skilled in media relations and PR. Again, such
staff should not be expected to volunteer or perform these
duties outside of regular working hours

-

An elaborate visual identity has to be developed for the event
and press releases have to be distributed to as many media
outlets as possible both before, during and after the event

-

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:
 Permits may be necessary
 Depending on the scale of the event, partnership and
communication with public safety official may be
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necessary, notably police and fire departments, which is
why it is advisable to appoint one member of the
organizing team to coordinate public safety issues with
relevant departments
 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 in
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 exhibited
and demonstrated, safety plans for handling and using the
equipment might be necessary, in order to ensure both the
safety of participants and protection of the equipment

-

It is strongly advisable to develop feedback mechanisms to
collect the views and opinion of participants in order to be
able to improve the practice in the future and tune it better to
the expectations and interests of the target group.

Role of secondary schools:
Schools are not in a good position to initiate or co-organize the
activity. School managers and administrators should be encouraged to
integrate the activity into extracurricular activities at schools and
promote the event among interested students
If school students are invited to participate in the event with
their creations, teachers should play the leading role in supervising,
leading and organizing the work of the student teams both in the
process of creation and during their participation at the event itself.
Students may need to be prepared to effectively communicate their
achievements and work. Preparation of student teams should
commence prior to the event and sufficient time should be allowed for
preparation. Preparation should be organized as an extracurricular
activity and should be enabled by the school managers and
administrators. It is advisable that volunteering teachers receive
recognition for their efforts, including through the reward, promotion
and differentiated pay process.

Role of higher education and research institutions:
Higher education or research institutions should be leading organizers
of the practice.
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The practice can be scaled down to a less ambitious undertaking.
For any scale intended, in order to guarantee successful
implementation, the university/research institution needs to cultivate a
small group of faculty and staff dedicated to (and preferably skilled in)
science communication. It is therefore advisable that universities or
research institutions wishing to implement the practice invest
resources and time in organizing training in science communication
for key faculty members or allow individual staff members to
specialize in science outreach or communication.
In view of ensuring that the scientific community is as widely
represented at the event as possible, higher education and research
institutions other than the organizer should be approached at an early
stage as potential supporters or contributors. They should be asked to
disseminate the information to their students and encourage them to
participate as creators and demonstrators.

Role of other stakeholders:
-

Business should necessarily be approached by the organizers at
an early stage and invited to contribute to the event by
demonstrating and exhibiting their technologies and products.
It is advisable that partner companies operate their own
exhibition park or an information booth. Business can also be
approached as potential sponsors

-

Public authorities should be involved in the practice at least as
honorary supporters. The larger the planned scale of the
undertaking, the more important it is to have support from
relevant public authorities as this would raise the profile of the
event. Public authorities may also be involved as financial
supporters

-

Media should be regarded as an important stakeholder. Media
outlets should receive information before, during and after the
event. It is advisable that the Organizing Committee appoints
one staff member to act as contact person for the media

-

Any donors supporting the activity financially should be
regularly updated on the process of planning and
implementation of the event.

Content and format:
-

In order to ensure that the event is interesting and attractive to
a wide audience, the exhibits should be varied
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-

The exhibition space can be adapted with lightning and sound
to enhance the experience

-

There should be a fair amount of demonstrations and handson activities in order to ensure that the event is experiential
rather than just informative. Visitors should be given the
chance to touch and interact with the equipment to the extent
possible

-

Special sections or workshops for younger children have to be
planned that involve creative tasks and experiential activities.
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Good practice: Organization of Shadow a Scientist activities of short-term duration

AUTHORS

GOOD P R ACTI CE

Gergana Cisarova-Dimitrova (European Center for Quality, Bulgaria)

A university-led or research institute-led good
practice whereby the university/research institution
invites high school students to shadow a scientist,
researcher or a graduate student while they conduct
real-world research at the laboratory. The activity
would typically last a few hours. The practice brings
students into contact with researchers (as role
models), laboratory equipment and the process of
research. It has the objectives to demystify
scientific work, spark interest and curiosity in
science, and build students’ confidence in engaging
with science themselves.
Applicability to under-represented groups and disadvantaged students: medium to
high depending on the willingness of the organizers to give preference to applicants
from such groups. Any preference should be weighed against the need to ensure
sound background knowledge in the relevant scientific field.

C AS E S TUDY:
S H ADOW A
SCIENTIST
P ROGR AM UNIVERSITY OF
TEX AS , US A

Sources
This case study has been developed on the basis of publicly available
information accessible from https://cns.utexas.edu/.

Main objectives of the science outreach activity
The activity provides an opportunity to students to cultivate their
interest in science. It gives them first-hand experience of work in a
university lab and helps them understand what a scientist does on a
daily basis.

Science areas covered
Various science fields, based on the student’s interest

Description
The Shadow a Scientist Program is a summer extracurricular program
for Middle School students. It pairs two Middle School students with a
researcher at the University of Texas for a two-hour tour of the
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scientist’s lab, during which they also observe experiments in progress.
The research field is chosen by the students and, if possible, the
student teams are matched to a scientist doing research in this area.
The application process is a very simple one, with selection following
the “first-come-first-served” principle. Students are not expected to
meet specific requirements. They are, however, required to fill in a
liability form, wear appropriate lab clothing i.e. long pants or skirt and
closed-toed shoes, and wear the necessary protective gear required at
the laboratory.

Target audience
Middle School students
Applicability to under-represented groups and disadvantaged students
The program selects participants on the basis of the “first-come-firstserved” principle, which provides opportunities for under-represented
groups and disadvantaged students to apply and get a place.

Involvement of Higher Education Institutions
University of Texas

Venue
The activity takes place at the laboratories of the University of Texas,
USA

Organization
The activity is organized by the Outreach Department of the
Freshman Research Initiative at the University of Texas. No
accommodation is provided for the participants and they are also
expected to organize their own transportation to the campus.

Impact
The activity is part of an overarching strategy of re-designing STEM
education in order to make it more effective. The Freshman Research
Initiative has equipped laboratories where first- and second-year
university students conduct research together with experienced
scientists. This approach has won multiple higher education awards
and has been considered a proven good practice for making STEM
education more effective for university students. The Freshman
Research Initiative has even attempted to measure the impact of this
new approach and has concluded that it has a positive impact on the
employability and future earnings of graduates. The Showing Program
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is an application of the same approach to much younger students.

Transferability
The activity is highly transferable. It does not depend on any national
or institutional specificity. However, it requires long-term commitment
of university faculty and researchers.
The activity has inherent flexibility in terms of scale. The scale can be
adapted depending on the objectives and the outreach capacity of the
particular university, the nature of its collaboration with local schools,
and the resources that it is prepared to commit.
The activity is easily transferrable to a variety of scientific disciplines
and subjects.

LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a small- or medium-scale but necessarily
long-term undertaking

-

Costs related to the transportation and accommodation of
students can be borne by the students themselves, unless the
practice targets participation of economically disadvantaged
students, in which case it is advisable that the university or
research institution covers all or some of the costs related to
their participation

-

The practice would be more successful if the
university/research institution maintains long-term partnership
with schools, as the latter can greatly contribute to raising
awareness of the activity and encourage students to apply

-

The practice requires efforts at raising awareness of the activity
which would typically be targeted at schools or the community

-

The practice requires voluntary commitment by researchers or
graduate students

-

The practice requires a moderate coordination effort on the
part of a committed science outreach staff

-

The practice can run on very low costs

-

The selection process of the applicants would typically evaluate
the motivation of students and their background knowledge in
the respective scientific field. A recommendation from the
teacher is a highly advisable addition as it would create a
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greater link between the practice and the curricular education
-

Depending on the specialized equipment that will be used in
the labs, safety plans for handling and using the equipment
might be necessary. A short safety training for the shadowing
program participants may be considered if the lab practice
poses any tangible risks or of the used equipment can be easily
damaged

-

Depending on the nature of the lab practice, supply of special
lab materials and protective gear for the students might be
necessary.

Role of secondary schools:
Schools are not in position to initiate the practice but they are essential
for raising awareness of the opportunities that it provides for their
students. The application process may involve teachers if they are
expected to provide a letter of recommendation.

Role of higher education and research institutions:
Higher education or research institutions should initiate and organize
the practice.
The practice has inherent flexibility in terms of scope and ambition, as
scale can be reduced or increased by simply increasing or reducing the
number of students who are selected to participate in the shadowing
program. It is suitable both for universities/research institutions with
limited budgets and without strong outreach capacity and for larger
universities with substantial outreach budget and capacity.
For any scale intended, in order to guarantee the successful
implementation of this practice, the university/research institution
needs to cultivate a small group of staff members dedicated to (and
preferably skilled in) science communication. It is therefore advisable
that institutions wishing to implement the practice invest resources
and time in organizing training in science communication for key staff
members or allow individual staff members to specialize in science
outreach or communication.

Role of other stakeholders:
Parents of the students involved in the shadowing should be regarded
as stakeholders. It is advisable that there be a program coordinator to
act as a contact person for parents of students that are applying to the
program.
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Content and format:
-

The practice can be applied to a variety of scientific disciplines,
depending on the research specialization of the university or
research institution

-

It is advisable that the university or the research institution
provide clear guidance on how to organize the shadowing
experience and clarify rules that should be applied in the
communication and interaction between the scientist and the
student

-

It is advisable that a feedback mechanism be developed to
evaluate the immediate impact of the activity and the
satisfaction of the students who complete the program.

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.

164

Good practice: Creation of collaboration and co-creation spaces nurturing innovation
and entrepreneurship and encouraging cross-fertilization and collaboration of the Arts,
Science, Technology, Engineering and Maths (STEAM) sectors
AUTHORS

GOOD P R ACTI CE

Gergana Cisarova-Dimitrova (European Center for Quality, Bulgaria)

Creation of a space (center) for collaboration and
co-creation, bringing together the scientific
community, educational institutions and their
students, business, industry and the local
community in order to encourage creativity,
interdisciplinary research and innovation through
knowledge exchange between the STEM sectors
and the Arts & Design sector. The approach
ultimately links STEM to both Arts & Design and
Entrepreneurship.
Applicability to under-represented or disadvantaged groups of students: high

C AS E S TUDY:
S TE AM HOUSE,
BI RM INGHAM , UK

Sources
This case study reflects information provided by Dr. Charlotte Carey
from the Birmingham City Business School at Birmingham City
University, UK and Alexa Torlo, Engagement Manager, Institute for
Creative Innovations (iCI),
Birmingham
City
University. In addition, it
uses publicly available
information
accessible
from:
https://www.steamhouse.
org.uk/.
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Main objectives of the science outreach activity
STEAMhouse is a collaboration centre seeking to nurture innovation
through interdisciplinary collaboration. It allows people involved in its
programs to attend workshops, and to share and develop ideas in
collaboration with experts from many different backgrounds.
Its objectives include:
- demonstrating how the arts in combination with science can
drive innovation
- developing interdisciplinary skills and approaches
- providing collaborative thinking space to solve problems
- matching knowledge to the challenges facing the city
-

helping entrepreneurs design and create new products

Thus, the most innovative feature of STEAMhouse is that it not only
links STEM to Arts & Design, but also links both to entrepreneurship
and innovation.

Science areas covered
All science and technology areas plus Arts & Design

Description
STEAMhouse offers co-working and co-making spaces, technology,
equipment and grants to put ideas into practice. It is mainly targeted at
entrepreneurs and potential entrepreneurs with creative ideas in the
STEAM areas. It offers a variety of support mechanisms, including:
-

practical business support

-

advice from industry experts on issues ranging from business
planning and skills development, to finance and marketing

-

Maker Space: equipment in support of innovation – cuttingedge print, digital, metal and wood workshops, with
technicians available to help participants produce prototypes
and products (e.g. 3D scanner, plasma cutter, vinyl cutter,
grinders, welders, and many more)

-

new collaborative opportunities, including research
collaborations with top academics (for example the Maker
Monday event seeks to establish a community of practitioners
in the city)

-

innovation labs and collaborative idea development to foster
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STEAM thinking, such as the Open Innovation Lab where
artistic practice has been applied to green-tech product
development
-

talks and workshops designed to support innovation

-

opportunities to receive a grant of up to £2500 to fund
materials for early stage prototypes.

Persons participating in STEAMhouse programs are encouraged to
come to the center with an idea and get free business support,
including developing and refining business plans, launching products
and protecting intellectual property, or simply to meet collaborators
and build new relationships. Facilities and expertise are completely free
to use for those involved in the STEAMhouse programs.
The ambitious project is moving into its Phase 2, during which a £60
million investment will be made to transform a historic derelict
Birmingham factory into a new large and vibrant co-creation space.
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Target audience
The STEAMhouse has a very wide target group, with the only
requirement being that participants have an entrepreneurial mind-set
and creative ideas.
The primary target groups from the education sector are academics,
researchers and higher education students, for whom it offers new
learning opportunities, an interdisciplinary perspective, collaboration
opportunities and opportunities to achieve impact through research.
STEAMhouse also targets the broader community by offering space
for collaborative work and networking, interdisciplinary perspectives
and entrepreneurship education.
This is not a case study for science outreach designed specifically for
secondary school students. However, it represents an emerging trend
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toward “democratization” of science and linking science and
entrepreneurship through open innovation involving the broadest
possible target groups in society.
Applicability to under-represented or disadvantaged groups of students
The activity can be an excellent incubator for the talent and innovative
ideas of disadvantaged young people. Those young people can receive
tailored support and collaboration opportunities.

Involvement of Higher Education Institutions
The STEAMhouse is a project of Birmingham City University.
However, being an innovation centre, it welcomes the participation of
other higher education institutions in the city.

Other stakeholders and promoters involved
Main stakeholders include:
-

city authorities

-

the broader community in the city of Birmingham

-

the business sector in the region

The project is a collaboration between Birmingham City
University and:
-

Arts Council England, a non-departmental public body of the
UK’s Department for Digital, Culture, Media and Sport

-

Eastside Projects (an artist-run space in Birmingham which
includes galleries and studios).

Venue
The venue of STEAMhouse Phase 1 has been completed as a large
collaboration and co-creation space in Birmingham, UK.
The venue of STEAMhouse Phase 2 will be the restored
Birmingham’s Belmont Works, originally built in 1899. Phase 2 is
expected to be completed September 2021.

Organization
STEAMhouse is a project of Birmingham City University. However,
STEAMhouse has its own in-house staff.

Higher education students’ involvement in the activity
“University students are not the primary target group. However,
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Birmingham City University has secured funding from Creative
Europe to design a Masters course that is based on the STEAM
philosophy and open innovation practice and the primary target for
this course will be students? STEAMhouse Phase 2 will have student
involvement.”

Sustainability
This is a large-scale project that is still in development. It is designed
to be a completely sustainable independently operating innovation and
collaboration centre. It is the result of a long-term commitment of the
university to transform the Eastside district of Birmingham and
follows a program of investment worth over £260 million to develop
state-of-the-art facilities for students and staff.
Crucial for sustainability will be the interest and commitment of
business.

Financial sustainability
STEAMhouse has received funding from the Government, the
European Regional Development Fund and Arts Council England.
Thus, it enjoys generous public support. However, Birmingham City
University is also providing a lot of institutional and financial support.

Impact
The expected impact of STEAMhouse Phase 1 is:
-

30 knowledge exchange collaborations

-

62 STEAM PhDs

-

100 new products and services

-

Increased city growth

The expected impact of STEAMhouse Phase 2 is:
-

a large and modern co-creation and collaboration space open
to academia, the community, and business

-

STEAM Academy for 430 students to support new learning
approaches and partnerships with industry

-

art studios to drive value from the creative economy

-

co-working areas and incubation space

-

units for commercial partners

-

help create up to 10,000 jobs across the West Midlands region
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and spur economic growth

Factors for success
The success of the STEAMhouse has depended on:
-

A truly innovative approach to open innovation, collaboration
and co-creation

-

An impact-focused approach of linking STEM to Arts&
Design and Entrepreneurship

-

Strong university commitment to its creation and operation.
STEAMhouse creates new collaboration opportunities for
students and academics and promotes an emerging concept of
a new type of researcher, namely a researcher who is
embedded in the community and the economy, follows an
interdisciplinary approach and seeks real impact

-

Potential to contribute to regional development and the
regeneration of the host district

-

Very strong commitment to the STEAMlab process by
participating companies and organisations.
“There is a huge investment from the companies involved in
terms of time and money. They ideally want to see one or
more prototypes (solutions) produced in the “labs” to help
their sustainability, so their involvement in co-producing and
delivering the STEAMlab process is key.” (

-

Inclusive approach – STEAMhouse activities and programs are
designed to be beneficial for a wide variety of stakeholders

-

Generous public funding.

More information
More information is available from steamhouse.org.uk.

Transferability
The activity is moderately transferable. It does not depend on any
national or institutional specificity but it requires long-term effort and
substantial financing.
Yet the approach of creating collaborative co-creation spaces linking
STEM, Arts and Entrepreneurship can be applied at a much smaller
scale, which makes it an excellent good practice of science outreach
aimed at promoting growth and innovation.
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LESS ONS LE ARNE D
ABOUT THIS
P R ACTI CE

Organization and financing:
-

The practice requires a long-term large-scale undertaking. It is
suitable only for universities/research institutions that have a
strong commitment to the wellbeing of the region and the
growth of the local and regional economies

-

The practice requires the building of a new physical space or
re-organization of an existing space, and thus a very substantial
budget. It is dependent on large-scale external financing (from
the public budget or from operational programs of the EU)

-

The venue – the physical collaboration space – has to be
designed as an open space that is conducive to creating
communities, facilitates collaboration and increases the
chances of people meeting each other and working together
rather than in isolation

-

The practice requires a strong project management team and
investment of substantial human resources on the part of the
implementing institution

-

The practice requires a very detailed and exhaustive plan for
implementation that should have the support of the senior
management of the university / research institution. It should
be approached and implemented as a large-scale long-term
project of great complexity

-

The practice requires strong engagement of the academic
community at the university/research institution with the
future collaboration/co-creation centre

-

The practice requires strong partnerships between the
university/research institution and a great number of external
actors (business, the broader academic community, the artistic
community, civil society, student bodies, etc.). These actors are
likely to be involved as collaborators or supporters in the
operation of the centre

-

The implementing institution needs to put together an inhouse team of highly qualified staff that can run the operation
of the centre. This staff includes people specialized in
entrepreneurship and business support, knowledge transfer,
education and training, research, technical support, science
communication, etc.
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-

A strong effort at awareness raising and popularization would
be necessary if the centre is to become effective and relevant
to the target group

-

Plans for the establishment of such a centre have to be devised
with a view to regional specialization and the needs of the local
and regional economies.

Role of secondary schools:
Schools are not in position to initiate or participate in the practice in
any organizational role. Their main role is to find ways to ensure that
their talented students may benefit from engaging in the activities of
such a centre.

Role of higher education and research institutions:
Higher education or research institutions can either initiate and lead
the practice on their own, or be co-organizers if such a practice is
initiated by public bodies. In both cases, they have to provide the
academic expertise and student talent needed to sustain the activities
of the collaboration centre.
Faculty, staff and students need to be informed about the
opportunities provided by the centre in order to ensure their active
contribution to its functioning.
This practice may be an alternative to the creation and maintenance of
traditional business incubators. It has the added value that it allows the
university to not only engage with industry and business but also with
the broader community.
In general, the practice can be implemented at a smaller scale, although
in most cases it will still require major efforts.

Role of other stakeholders:
-

Business and industry (including the cultural and creative
industries) should be consulted at all stages of planning and
implemention, and it should be invited to contribute to work
in the centre. The presence of economic actors and
entrepreneurs is essential both for achieving impact and for
nurturing links between STEM, Arts and Entrepreneurship

-

Local and regional authorities need to be involved in the
practice from the start in order to ensure that the priorities and
activities in the centre are coherent with the needs of the
community and the local and regional economies. They can
enable the center to exploit synergies with other public efforts
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aimed at promoting innovation and entrepreneurship
-

Local and regional media have to be continuously informed
about the progress in implementing the practice and can be
instrumental in raising awareness of the opportunities that the
centre’s programs offer to different target groups

-

Local community groups and civil society need to be
approached as future collaborators in the centre in order to
ensure that the centre promotes a genuinely open and
collaborative form of innovation that relies not just on
university-business cooperation but also on citizen co-creation

-

The practice would likely require public financing, which is
why donors and funding agencies will be important
stakeholders that can influence the planning and
implementation of the centre.
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Benchmarking capacity to engage in science outreach
The success stories presented in this Compendium suggest a number of areas of institutional
capacity that improve the ability of higher education institutions, research institutions and
secondary schools to engage in science outreach and benefit from it. Below, in lieu of conclusion,
we give an indicative (and non-exhaustive) checklist of the most typical institutional approaches,
policies and resources present in successful cases of science outreach.
HIGHE R E DUC ATI ON AND RESE ARCH INS TI TUTI ON S

Resource/policy

Least conducive
to engaging in
science outreach

Middle-of-theroad

Most conducive
to engaging in
science
outreach

Existing institutional policy or strategy of
engagement with the external environment
in which the institution is embedded

No

Only a
rudimentary one

Yes

Senior management perceives engagement
with the external environment as beneficial
for the reputation and success of the
institution

No

To a small extent

Yes

The organizational culture is conducive of
voluntary engagement of staff and faculty in
activities targeted at the local and regional
community

No, staff and
faculty only
perform duties
that are required
and remunerated

To a small extent

Yes, staff and
faculty are
willing to engage
in volunteer
activities if they
believe in the
cause

It is common for staff and faculty to be
given tasks related to science
communication, science outreach or
activities targeted at the local and regional
community, as part of their regular duties on
the job

No

Rarely

Yes

The tenure, promotion and reward
procedures for faculty recognize and reward
engagement with science communication,
science outreach or activities targeted at the
local and regional community

No, only teaching
and research
matter

Only to a small
extent

Yes

The promotion and reward procedures for
staff recognize and reward engagement with
science communication, science outreach or
activities targeted at the local and regional

No

Only to a small
extent

Yes
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community
The institution maintains contacts and
collaboration with a number of secondary
schools in the locality or region specialized in
science fields that are relevant to the
institution

No, or with less
than 10% of the
relevant schools in
the region

Yes, with between
11% and 40% of
the relevant
schools in the
region

Yes, with more
than 40% of the
relevant schools
in the region

The institution maintains contact and
collaboration with regional and local public
agencies responsible for secondary education

No

Only occasionally

Yes, regularly

The institution maintains contact and
collaboration with business and industry

No

Only occasionally

Yes, regularly

The institution maintains contact and
collaboration with regional and local
authorities in the region in which it operates

No

Only occasionally

Yes, regularly

The institution has established channels for
communicating with the media (at least at
the local and regional levels)

No

Yes, but with just
a few media
outlets

Yes, with most
of the important
media outlets

The institution has a Marketing or PR
Department, or another relevant
Department, that is specifically tasked with
maintaining links with secondary schools

No

The institution’s relations with secondary
schools involve a variety of collaborative
activities, including science outreach

No, any existing
relations are
related to the
recruitment of
future university
students

The institution has a Projects Department
that is specifically tasked with applying for
project funding and implementing projects
with international or local partners

No

Yes

The institution has an Outreach Department
organizing engagement with the local
community (or Outreach units are available
in various Departments)

No

Yes

The institution has staff specialized in the
organization of public events

No

The institution has premises that are large
enough to organize public events with a large

No

Yes

Yes, but most of
the relations are
related to the
recruitment of
future university
students

There is staff
capable of doing
it, but they are not
specialized in it

Yes

Yes

Yes
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number of participants
The institution has established procedures
and rules about providing public access to
equipment and labs for short-term events
and activities

No, public access
is not possible

Access can be
provided but there
are no rules and
procedures for this

Yes

The institution has staff or faculty that are
skilled in science communication or science
outreach

No, and there are
no plans to
provide training or
look for such staff

No, but there is
willingness to
provide specialized
training or to
employ such staff

Yes

The institution has a Quality Assurance
system in place, and it covered also the
institution’s activities targeted at the external
environment

No

Yes, but only the
quality of teaching
and research is
monitored

Yes

The institution maintains or develops online
training platforms, and it is willing to utilize
them in relations with the external
environment

No

Yes, but they can
be only used for
teaching and
research within the
institution itself

Yes

Resource/policy

Least conducive
to engaging in
science outreach

Middle-of-theroad

Most conducive
to engaging in
science
outreach

Senior management perceives collaboration
with universities and research institutions as
beneficial for the reputation of the school

No

Only to some
extent

Yes

Senior management perceives the provision
of extracurricular science education as
beneficial for the reputation of the school
and for the employability of graduating
students

No

Only to some
extent

Yes

Senior management perceives collaboration
with business as beneficial for the reputation
of the school and for the employability of
graduating students

No

Only to some
extent

Yes

The school has experience collaborating with
universities and research institutions

No

Only limited
collaborations
have been realized
so far

Yes

SE CONDARY S CHOOLS
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The school has experience collaborating with
business

No

Only limited
collaborations
have been realized
so far

Yes

The school has a strong record of organizing
extracurricular science education

No

Extracurricular
science education
is organized only
occasionally

Yes

The school has a staff member responsible
for searching for opportunities to benefit
from projects (national or international) and
to attract project funding

No

Only to some
extent

Yes

The school has an office, a counsellor or
another structure responsible for the career
orientation of students

No

Only to some
extent

Yes

The school encourages the continuing
professional development of teachers in the
field of science

No

Only to some
extent

Yes

Only non-material
rewards are
offered

Yes

Teacher engagement in extracurricular No
science education is recognized through
formal reward, promotion and differentiated
pay procedures
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