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1. INTRODUCTION

According to the Oxford English Dictionary (OED), digitalisation is “the adoption or increase in use of
digital or computer technology by an organization, industry, country, etc.”, and apparently is a condition
that affects the contemporary world in several ways: “it facilitates the globalization of the economy,
reshapes conceptions of materiality and place, facilitates new circulations of culture, capital,
commodities, and people, creates changes in national economies and occupation patterns, and bears
wide-ranging effects on social life” (Kreiss and Brennen, 2014). Moreover, recent international research
has identified that, prompt and efficient digitalisation will be the key attribute of enterprises (and
countries) playing a leading role in the global markets over the next decade. In the new Digital Era, new
players will emerge as global champions, while increased interconnections between people and machines
are going to reshape sectors, economies and societies (Voumvaki, Koutouzou and Konstantopoulou,
2020).
In the forefront of digitalisation lies industry 4.0, where computers and automation are integrated in a
completely new way, with robots being remotely connected to computer systems having incorporated
machine learning algorithms that learn to control them with minimal input from their operators (Megas
2017). The 4th generation industry introduces us to what we have hitherto called a "smart factory", in
which Cyber-Physical systems monitor the physical processes of the factory and make decentralized
decisions. This leads to the next production revolution occurring because of a confluence of technologies
that range from a variety of digital technologies (e.g. 3D printing, the Internet of Things, advanced
robotics) and new materials (e.g. bio- or nano-based) to new processes (e.g. data driven production,
artificial intelligence, synthetic biology) (OECD, 2017).
Consequently, as these technologies transform production, they will impact productivity, employment,
entrepreneurship, skills, income distribution, trade, well-being and the environment and drive the main
trends in the labour market.
e New technologies will reshape millions of jobs in the EU
o Millions of jobs are at risk because of automation. Especially, those that involve routine

tasks
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Least affected: occupations that require high level of education,
a lot of social interaction as well as abilities in managing,
planning and coordinating complex environment.
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o Technology creates new types of jobs. But it is difficult to predict where and how many
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The growing use of computers is associated
with greater standardisation of work procedur;g,_\
in some occupations, such as professionals, ® Professionals

technicians and managers, which were little
routinized in 1995.

Service and
sales workers _
= '
Managers Clerical
Plant and ® support
machine workers
Elementary  operatos ®
occupations g Technicals and
® associate professionals

Craft and related
trade workers

@ Skilled agricultural workers

Index of standardisation of work procedure, change 1995 to 2015

Index of computer use at work, average (1995-2015)

e Technology is a key driver of new forms of work
o Technology provides incentives for employers to outsource work. It enables workers to
work remotely and in novel structures
o Platform work and other atypical forms of employment are growing in the EU, involving
many young people and highly educated workers
o Platform work is a clear example of how digital transformation offers new job
opportunities. But it creates challenges for workers and policy makers
o International competition, outsourcing, and the rise of digital labour platforms can
generate fragmented and short-lived jobs
e The employment landscape is evolving differently across the EU, widening the gap between
regions
o Beyond technological change, many other factors shape the evolution of the employment
landscape. For example, economic structures and labour market institutions
o Highly urbanized areas show a much larger share of high-paid jobs
o The employment structure of peripheral European regions remains far from converging

to the core
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e Digital and non-cognitive skills (communication, planning, teamwork, ...) are increasingly

necessary to seize emerging job opportunities

.g % Strength
£ Dexterity
Literacy - Business

Literacy - Technical

_ Literacy - Humanities
g Numeracy - Accounting
% % Numeracy - Analytic
E 8  Information-gathering and evaluation
Creativity

Serving [ attending

T Selling / persuading
E E Teaching
Managing

Autonomy

_l-g Teamwork
E Repetiveness
= Standarisation
Machines

" ICT - Basic IT
E ICT - Programming

o Jobs requiring a combination of digital and non-cognitive skills (communication, planning,
teamwork...) tend to be better paid than others

o Employers seek team-workers who can adapt to change and are open to learning

o Most occupations that grew in the EU since 2011 are rich in social interactions and require

above-average ICT skills.

7|Page



I APY M A
KPATIKON Co-funded by the %k

3 D 2 ‘é CT ijcﬁ’v Erasmus+ Programme : *

of the European Union

BG RO HR EL PT PL LT IE CY HU LV SI EU ES SK MT CZ FR EE BE AT DE UK FI NL DK SE LU

B no skills or no internet use U Low Basic M Above basic

100

2

z

&

)
[=]

Towards fostering the familiarization of VET students with Industry 4.0 and 3D Printing through Social
Entrepreneurship we established our partnership and collaborate for the fruitful implementation of the
“3D2ACT project”.
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2. CONSORTIUM MEMBERS

Applicant (P1): NATIONAL CENTER FOR SCIENTIFIC RESEARCH "DEMOKRITOS" (Greece)

www.demokritos.gr

The coordinator of the 3D2ACT project is the National Center for Scientific Research “Demokritos”
(N.C.S.R. “D"), which is the largest public multidisciplinary Research Centre of Greece with over 800
employees (180 Researchers in tenured & tenure-track positions, over 500 Research Personnel,
Technicians, etc.), with critical mass in expertise & infrastructure in various fields including Informatics &
Telecommunications. It is governed by the Board of Directors and is supervised by the General Secretariat
of Research & Innovation (Ministry of Development & Investments). N.C.S.R. “D” conducts world-class
basic & applied research, for advancing scientific knowledge & promoting technological development in
selected areas of national socio-economic interest. It also plays a pivotal role in graduate education &
professional training and its unique infrastructure is employed for high-technology services to the Industry
and the Society. Net Media Lab (NML) belongs to the Institute of Informatics & Telecommunications
(I.I.&T) of N.C.S.R. “Demokritos”. Its activities span the areas of planning, development & operation of
telecoms services, the Internet & multimedia services (e-services) such as e-learning, e-inclusion, e-
government, web apps, e-learning & assessment environments, mobile apps, etc. NML has successfully
coordinated & participated in a number of LLLP & Erasmus+ projects in recent years, in the development
of educational material on 21 century digital skills & the education of diverse groups of people such as
deaf & hearing impaired people, senior citizens, young people, adults & technical staff. Finally, NML has
always been very active in Education with various initiatives and in all forms (general, special, blended,
formal & non-formal) educating students, low-skilled adults & adult professionals (teachers,

psychologists, etc.).

Partner 2 (P2): EUROPEAN DIGITAL LEARNING NETWORK (Dlearn) (Italy)

http://dlearn.eu

The second partner of the project is the European Digital Learning Network (DLEARN), a non-profit
association based in Milan, Italy, which aims to embrace the challenges brought by the digital revolution
in terms of digital skills mismatch, toward an inclusive digital society. DLEARN is a collector of practices
and ideas, gathering diverse organizations in Europe to reflect, think and trigger new initiatives, toward
the valorization and the enhancement of digital learning. The network is made of 27 different

organizations from all over Europe, active in the field of education and digital learning at various levels
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and in different areas, such as
e ICT / new technologies / digital competences
e Intercultural/intergenerational education and lifelong learning
e New innovative curricula / educational methods / development of training courses
e Entrepreneurial learning — entrepreneurial education
e Youth enhancement and boost of competences especially of those in need
e Development of innovative educational tools through game-based approach, mobile applications
and interactive platforms to engage learners.
e Promotion and implementation of European transparency tools for education and training (ECVET,
EQAVET, etc.)
DLEARN can count on the experience of its own staff as well as on the expertise of their stable network of

partners and stakeholders to promote projects during the dissemination and exploitation phases.

Partner 3 (P3): POLITEKNIKA IKASTEGIA TXORIERRI S.COOP (POLITEKNIKA IKASTEGIA TXORIERRI) (Spain)

www.txorierri.net

The third partner is Politeknika lkastegia Txorierri from Spain. Since its foundation in 2007, it has been
increasingly immersed in Internationalization in order to bring modernization and innovation into the
school. Txorierri has focused attention on successful European initiatives to develop and implement best
practices by collaborating in a series of international programmes. Each year, the school provides
education for over 400 full time students and 1000+ adult part time learners with a staff of around 45
people. Politeknika Txorierri operates as a Cooperative and is part of the Mondragon Group, with a strong
emphasis on community and cooperative ethics. The Mondragon Group is a business group made up of
289 companies and entities and 15 Technology Centers. Since 2013, Txorierri is also an associated member
of the neighboring Science and Technology Park of Bizkaia and has collaboration agreements with key
business and industrial clusters in the Basque Country, which permits close collaboration between
businesses and the college. In the academic year 2015-2016, Politeknika Txorierri was selected by the
Vice-Ministry of VET to create a node of six centers that, together with a group of leading technology
companies and centers in advanced manufacturing, have been responsible for deploying the 2017-2020

Industry Plan that meets the new paradigm of Industry 4.0.
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Partner 4 (P4): A & A EMPHASYS INTERACTIVE SOLUTIONS Ltd (PRIVATE INSTITUTE EMPHASYS CENTRE)

(Cyprus)

www.emphasyscentre.com

The Emphasys Centre in Cyprus, which was established in 1998, is the fourth member of the consortium,
as well as an active member of the European Digital Learning Network (DLEARN). It operates as an
Education, ICT Training Centre, Research and Software Development Centre approved by the Cyprus
Ministry of Education, Culture, Sports and Youth. It is organized in 4 inter-related departments:

e The Education Department which offers validated and accredited IT courses, as well as Career
Counseling Services.

e The ICT Training Department which includes two highly equipped units: (a) the STEAM Unit which
offers courses to young people combining Robotics, 3D Design and Printing, as well as Coding
through Video Game guided with ‘Lego Education Trainer’ instructors, and (b) EU Training Unit
which provides wide selection of Erasmus+ KA1 Learning Mobility Courses for EU professionals and
citizens.

e The Research Department that works with several organizations on EU projects under a number of
funds (e.g. Erasmus, AMIF, AAL, Justice)

e The Software Development Department which is involved in the design, development, pilot-testing
and evaluation of various e-learning tools, games, mobile apps, platforms, websites, applications

and assessment portals etc.

Partner 5 (P5): STICHTING INCUBATOR (Netherlands)

www.ingubator.nl

Inqubator Leeuwarden, the fifth partner, has been active in the northern part of the Netherlands since its
establishment as a foundation in 2010. The focus of Inqubator is on helping (student) start-ups to firmly
establish their business and to help them maximize their growth over a maximum period of three years.
To this end, Inqubator offers a shared room facility in which start-up entrepreneurs can work on their
business plan, get advice on how they should proceed in the development of their business and follow
different kinds of workshops and masterclasses. Most start-up entrepreneurs originate from the VET
schools or Universities in the city of Leeuwarden, many of them in the creative sector and/or ICT.
Inqubator Leeuwarden has also initiated IncubAl, the first business incubator in the Netherlands to focus

exclusively on Artificial Intelligence and Data Science.
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Partner 6 (P6): REGIONAL DIRECTORATE OF PRIMARY AND SECONDARY EDUCATION OF CRETE (Greece)

http://kritis.pde.sch.gr

The Regional Directorate of Primary and Secondary Education of Crete (RDPSEC), the sixth member of the
consortium, is a decentralized administrative public service under the Ministry of Education and Religious
Affairs of Greece, situated in the city of Heraklion in Crete, Greece. RDPSEC is in charge of all the school
units and their teaching staff of Primary and Secondary Education of the whole region of Crete, i.e. schools
in the four regional districts of Heraklion, Chania, Rethymno and Lasithi. More specifically, in relation to
Primary Education, RDPSEC has under its supervision 814 schools and 55.136 students, whereas with
regard to Secondary Education 228 schools and 46.926 students respectively. Overall, the total number
of primary and secondary education teaching staff amounts to 13.891 primary and secondary school
teachers. The main scope of the Regional Directorate includes among others the implementation and
coordination of the educational policies of the Ministry of Education, the management and coordination
of the administrative and educational operation of the school units and other educational regional
structures, along with the supervision of the implementation of various educational projects. Moreover,
RDPSEC has a long experience and considerable expertise in the field of European projects, ranging from
the LLLP programme to the Erasmus+ ones and has been involved as an active member in various projects
dealing with diverse issues such as equality, discrimination, bullying, refugees, digital literacy and
enhancement of digital skills, coding and robotics, the results of which have been systematically
disseminated to the school units under its supervision. Its qualified staff is highly motivated to become
engaged in innovative and pioneering project partnerships, always committed to pooling their expertise
and joining efforts with various educational stakeholders, experts and other educational bodies and

networks on a national and international level.

Partner 7 (P7): UNIVERSITY OF CRETE (Greece)

WWW.uoc.gr

Last, the seventh partner in the 3D2ACT project is the University of Crete, and in particular the Computer
Science Department (CSD). Established in 1973, the University of Crete (UoC) is a public educational
institution with around 20,000 undergraduate and graduate registered students, around 450 faculty
members, as well as around 300 technical and administrative staff members. UoC is located in the cities
of Heraklio and Rethymno and has a total of 16 Departments. The University of Crete seeks to make
education and research an attractive and stimulating experience for its students and researchers by

continuously striving to be on the cutting edge of contemporary developments.
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The Computer Science Department (CSD) was founded in 1983 and belongs to the School of Sciences and
Engineering. CSD has developed and implemented a modern curriculum that touches upon a multitude of
technological and theoretical issues, and has a strong research orientation in cooperation with the
Institute of Computer Science (ICS) of the Foundation for Research and Technology Hellas (FORTH) in areas
of crucial interest, including:

e Algorithms and Theory of Computation

e Human-Computer Interaction

e Computer architecture, Programming languages, and Computer Systems

e Databases, Cognitive and Information Systems

e Biomedical Informatics and Computational Biology

e Computer Graphics, Computer Vision and Robotics

e Networks, Security and Distributed Systems

e Machine Learning, Data Mining, Pattern Recognition

e Signals and Multimedia
It has extensive experience regarding 3D design, 3D modelling and 3D printing technologies in research
projects (especially in the medical and engineering domains) as well as several years of teaching

experience in Vocational Education and Training (VET) in High Schools (Secondary Education).
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3. EU VET POLICIES - GUIDELINES

The I-DESI - International Digital Economy and Society Index - measures the digital economy performance
of EU27 Member States and the EU as a whole in comparison with 18 other countries around the world
and analyses how EU countries rank in terms of connectivity, digital skills, use of internet, integration of
digital technology and digital public services.
In the chart below, one may see the number of digital Public services within EU Countries.
Due to pandemic, measures to reinforce the digital infrastructure because of a strained demand in web
services were put in place. In many cases, the provision of online education resources and digital public
services were developed or improved to promote digital inclusion and continuity.

Figure 6 Digital Economy and Society Index (DESI) 2020, Digital public services

100
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Source: DESI 2020, European Commission.
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As far as the “integration of digital technology” is concerned, the ranking of EU countries on the Digital
Economy and Society Index in 2020 based on 2019 data is presented below. Finland, Sweden, Denmark
and the Netherlands have the most advanced digital economies in the EU in terms of a combined
measurement for the connectivity, human capital, use of internet services, integration of digital
technology and digital public services, followed by Malta, Ireland and Estonia. Bulgaria, Greece, Romania

and Italy have the lowest scores on the index.

Digital Economy and Society Index, 2020
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Significantly, the majority of the countries, which are below the EU average in the level of digitalisation

have not progressed much in the last five years.

VET Policies
There are two recent advances in the field of vocational education and training (VET) EU policy: the “2020
Council Recommendation on VET” and the “Osnabriick Declaration 2020”.
The Recommendation defines key principles for ensuring that vocational education and training is agile in
that it adapts swiftly to labour market needs and provides learning opportunities of great quality for young
people and adults alike.
It places a strong focus on the increased flexibility of vocational education and training, reinforced
opportunities for work-based learning and apprenticeships, and improved quality assurance.
The Osnabriick Declaration sets out new policy actions for the period of 2021-2025 to complement the
Council Recommendation on vocational education and training for sustainable competitiveness, social
fairness and resilience by:

e promoting resilience and excellence through quality, inclusive and flexible VET,

e establishing a new lifelong learning culture emphasizing the relevance of CVET (continuing VET)

and digitalisation,
e fostering the sustainability of VET,

e developing a European Education and Training Area.
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4. DESKTOP RESEARCH

One program partner from each country in the consortium elaborated on a desktop research and provided
national data on the Digitalisation, Industry 4.0, Entrepreneurship and 3D technologies in VET schools,

highlighting a positive impact in general.

4.1 Digitalisation in VET Schools

Desktop research in the current state of digitalisation in VET education in the five countries, as it was
presented by the members of the consortium in their national reports, stressed the importance of digital

education regardless of each country’s position in the DESI Index and level of digital skills.

On the one hand, the Netherlands and Spain, at the fourth and eleventh position respectively in the DESI
Index, have been consistent with the European initiatives, made good use of the digital technologies’
potentials (e.g. digitalization of the public services in Spain), and accelerated their digital growth. VET
schools in various parts of the Netherlands demonstrate such a high level of digital technology integration
in their curricula that their students focus on more advanced topics, such as digital citizenship, digital
distraction and data profiling and ethical boundaries. In Spain, according to CEDEFOP, the VET system has
made good progress in terms of digitalisation and innovation. However, the report adds that the Spanish
government should cater for wider access to digital tools and their usage training, as well as for better ICT

infrastructure in schools.

On the other hand, the corresponding Ministries of Education of Greece, Cyprus and Italy, which rank
among the last countries in EU concerning digitalization, have been trying to improve students’ digital
literacy by revising existing curricula, increasing the teaching hours assigned to ICT subjects, equipping
schools with ICT infrastructure, providing teacher training and technical support. Although some of these
educational reforms date back even to the beginning of 2000, and funding from the EU has promoted
them in terms of infrastructure and in-service training, still the number of students with above average

digital skills remains relatively low.
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Moreover, all partners stressed that the new reality of distant education, which has emerged as a result
of the Covid-19 pandemic in schools, emphasized these gaps and weaknesses, especially in VET schools,
whereto the majority of students come from disadvantaged backgrounds. As a result, educational
digitalisation is more urgent than ever. But as suggested in the Greek report, “its successful
implementation relies on regular upgrades of the curricula, on-going teacher training which is also
adapted to the needs of individual schools and teachers, as well as adequate framework conditions which

can provide sufficient time and available support for teachers”.

4.2 Industry 4.0 in VET Schools

Industry 4.0 is bound to bring a lot of changes in labour markets, promoting specific skills, such as digital
ones and degenerating others, such as manual, which turn to be obsolete. It is essential that VET schools
comply with these latest advances and make provisions for enriching their curricula with Industry 4.0

oriented specialties and subjects.

According to the desk research findings Industry 4.0 is not catered much in VET schools in the five
countries. In Cyprus and Greece there are not any courses directly related to Industry 4.0. There only exist
specialties that could be related to Industry 4.0 (e.g. technicians in various fields), but so far their syllabi
have not been adapted to provide for it. In Spain, where the prospects for a VET graduate are very
promising, students are not interested in working in Industry 4.0. However, the Basque VET system works
intensively to that direction, as it is closely connected with the Basque productive sector and it is open to

adapt training programmes in order to match the needs of the labour market.

Regarding the Netherlands, as the demand and interest in Industry 4.0 is growing in the country, its
integration in VET schools is supported by the donation of relevant equipment, such as robotic arms and
the creation of training programmes which involve Industry 4.0. In Italy the Ministry of Education,
University and Research in collaboration with a University in Venice have launched a project (ITS-4.0)
which involves a training programme that facilitates exchanges and synergies among schools and

businesses in the context of Industry 4.0.
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4.3 Entrepreneurship in VET Schools

In Cyprus according to the NATIONAL REPORT 2018/19, entrepreneurship has been enhanced through
teachers’ training. School leaders as well as educators take part in in-service training programs for
entrepreneurship through workshops in education as a topic in the primary and secondary “Teachers' Day

of Empowerment”, and other related actions.

Students’ direct entrepreneurship training is promoted through active participation in entrepreneurial
competitions such as the Digital Championship organized by the Digital Champion for Cyprus, the Junior
Achievement and others. In addition, the Ministry of Education supports entrepreneurial activities and
competitions at school and University levels. These activities aim to raise awareness on entrepreneurship,
build creativity, critical thinking and other related skills and competencies to students of all ages (e.g.

"Digital Entrepreneurship Competition", "Student Enterprise", "Spending Smart" etc.).

In Greece entrepreneurship is not included in all sectors/areas of VET education. A few topics are covered
within courses of the sector of “Administration and Economics” along with a single course in the
“Informatics” sector. Actions within Erasmus+ are constantly implemented in order to train VET teachers
and students with entrepreneurship thinking tools and methods. Two Erasmus projects have been
implemented so far with Greece participating in the projects’ consortium. Practices and tools developed

could be used in entrepreneurship training in VET schools.

In Italy VET students attend “Alternanzascuola-lavoro” which offers a concrete practical entrepreneurial
experience to students into a labour environment. Within the educational paths offered by
“Alternanzascuola-lavoro”, students have the opportunity to use the methodology “Impresa Formativa
Simulata” (IFS). The IFS methodology allows students to learn real work processes by simulating the set
up and management of virtual companies that are active in the online environment and supported by real

companies.

In the Netherlands entrepreneurship is well integrated in VET institutions. A variety of programmes is
provided to VET students focusing on entrepreneurship in certain sectors/areas. A well-organized
educational program regarding entrepreneurship in VET has had positive results in carriers and students

as is reflected in the research “Niek van den Berg en Femke Timmermans, 2017”

Finally, in Spain, entrepreneurial training is included in all VET studies in the curricula through the module
“Business and Entrepreneurial Initiative”. Currently, the Basque Government plans to act as counsellor to

around 3000 SMEs in the region.
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4.4 3D Technologies in VET Schools

There are two main subjects in VET schools in Cyprus that involve 3D technologies, and they both fall
under the sector of “Industrial Design in the Theoretical Direction, 3D Design and Industrial Design”
(Research, Design and Creation of Innovative Products). The 3D Design subject is offered at most VET
schools of Cyprus since 2016-2017.The Industrial Design module shares some similar qualities with 3D

Design. It was also introduced in VET schools in 2016 -17.

Although it has elaborated on the project “3D printing in VET”, coordinated by the “Lifelong Learning,
Education and Employment Department”, of Rethymno Regional Unit of the Region of Crete Authority,
there is still no reform or upgrade in order to incorporate courses related to 3D technologies in Greek VET

schools.

In Italy there are very few secondary and VET schools that use 3D technology. Recently the education
sector has worked to improve the lesson plans, making them more interactive and technology-based and
incorporate the use of technologies, such as 3D printing, in teaching. Currently in VET schools, the use of
3D printers is linked to extracurricular classes and workshops related to graphic design and mechanical

design.

Although there were some doubts whether education should focus on 3D printing this much, in the
Netherlands there are lots of VET programmes offering education in 3D printing. This shows that 3D

printing is not only some trend but a need across different areas.

At the Basque country 3D printers have already being used in VET centres that teach Manufacturing and
Production. For the year 2020-2021, the Basque Government has financed for the acquisition or lease of
machinery and/or advanced equipment, aiming to the implementation of technologies in the industry 4.0
environments. This call, with a global amount of one million euros, opened for subsidized centers that

offer vocational training courses.

4.5 Statistics - Policies - Initiatives

As far as the open-source statistics available online are concerned, the main current trends in each country
in European digital performance are presented in the following a graph. In particular, between the
countries participating in the program, there is a balance in terms of the development of Internet services

and interaction with digital technologies, but one would expect it to be generally higher.
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The Digital Economy and Society Index (DESI) is a composite index that summarises relevant indicators
on Europe’s digital performance and tracks the evolution of EU Member States in digital
competitiveness
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DESI indicator regarding the integration of digital technology

The core national policies and the institutional and legislative framework governing the areas of 3D2ACT
are supported by a number of activities and innovations implemented at a national level. According to the
national reports of the participating countries, there is a widespread interest of the competent bodies
towards strengthening and upgrading of the digital interaction with education and the education system
in general. Thus, most countries, through national strategies and official bodies, are in the course of
redesigning and enriching both digital tools and the available digital educational material. This
transformation takes place in the administrative structures of education and in the schools. The purpose

of the whole project is to improve the infrastructure and services at all stages of education, and to
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harmonize with the modern standards. Significant activity is also observed in the field of the utilization of
digital learning objects that can be used on a case-by-case basis in the teaching of various types of
subjects. Many of these cases elaborate on scenaria related to 3D Printing, Industry 4.0, Digitalisation and
Entrepreneurship.

Several programs of various types have been implemented in all countries that either integrate or mainly
concern 3D technologies and entrepreneurship practices. New technologies have been promoted in VET
to facilitate the education and training of individuals, whose social, work or family circumstances preclude
or make it difficult for them to participate in formal educational programs. Several initiatives have been
implemented by the National Centers for Educational Technologies in collaboration with the national

agencies to develop the acquisition of these skills between teachers and students.
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5. ANALYSIS

A questionnaire was developed for this research in English, which was then translated into the native
language of each partner and distributed to VET teachers to fill in online. The following comparative
analysis is based on the data extracted from the collected answers from all countries of the partnership,
and presents important and valuable data on digitalisation, industry 4.0, entrepreneurship, and 3D

technologies in vocational education and training.

Regarding the number of participants (Figure 1), 276 total answers were collected, which came from 101
(36,6%) teachers in Spain, 100 (36,4%) in Greece, 25 (9%) in Italy, 25 (9%) in Cyprus, and 25 (9%) in the
Netherlands.

120
100 101
100
| Cyprus
80 B Greece
60 o Italy
40 Spain
H The Netherlands
20 -
O ,

Figure 1. Number of participants in the research per country
Most participants 168 (61%) (Figure 2) were male from all countries except Italy. 105 (38%) were female,

while 3 (1%) preferred not to say.
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m Male
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Figure 2. Participants' gender per country
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In terms of the age range (Figure 3), most entries belonged to categories 41-50 (87 answers - 31,5%) and
51-60 (96 answers - 34,7%), while respectively in the years of service (Figure 4), most answers were in the

category 11-20 (95 answers - 34,4%) and 21-30 (82 answers - 29,7%).

50
45
40
35
30
25
20
15
10

O -
20-30 31-40 41-50 51-60 Over 61

B Cyprus ® Greece W ltaly Spain M The Netherlands

Figure 3. Participants' age range per country
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Figure 4. Participants' years of service per country
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Most participants (74%) teach Practical/Vocational Skills (86 answers) and Technology Subjects (119

answers) (Figure 5).

80
70

60

50
40

30
20

10

Cyprus Greece Italy Spain The Netherlands

B Arts B Mathematics
B Modern foreign languages  ® Physical education
M Practical and vocational skills m Science

m Social studies " Technology

Figure 5. Participants'' teaching courses per country
49% of the teachers (Figure 6) rate the level of digital tools in their school as very good, 32% as good, and

only 8% as excellent.

8% 2% gy

M 1-poor

M 2-medium

m 3-good
32% " 4-very good

m 5-excellent

Figure 6. Level of digital tools in schools per country
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The rest 10% find the level of digital tools in their school mediocre or poor and justify their answers giving
the following reasons in order of importance:

1. Inadequate hardware and software

2. Lack of staff training

3. Inconsistent and poor curricula design
4. Poor network connectivity

Almost all respondents believe that digital tools in school have a positive contribution (Figure 7),
characterizing them as "An essential requirement" (154 answers - 56%) or "A way to improve teaching"

(110 answers - 40%).

B An essential
requirement

B A way to improve
teaching

m Useful but too
complex

Not necessary

Figure 7. Participants' opinion concerning the contribution of digital tools in schools
Having in mind the teachers' experience, the use of technical/technological tools seems to have improved
the learning process (92+161= 253 answers - 91%) (Figure 8). Only 5 respondents (2%) justified that the

learning process has worsened and 18 (7%) haven't noticed any changes.

18, 7% —

5,2%
M Has clearly improved

m Has improved

= Has worsened

| have not noticed any
changes

Figure 8. Participants' opinion concerning the improvement of the learning process with the use of technological tools
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The level of IT skills of the teaching staff appears to be Good or Very Good (Figure 9). (Participants
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answered equally giving 112 (40,5%) replies in each of the categories 3-good and 4-very good).
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Figure 9. Level of IT skills of the teaching staff

Teachers (Figure 10) believe that students appreciate "much" (127 answers - 46%) the use of technological

tools as part of the educational activities.

54

60
50
40
30
20
10 , 5
ol mom oMY
1-notatall 2-soandso 3-alittle
B Cyprus M Greece W ltaly Spain

4 - much

5 - very much

B The Netherlands

Figure 10. Teachers' opinion concerning student appreciation of technological tools as part of the educational activities
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Industry 4.0 integrates physical production and operations with smart digital technology, machine
learning, and big data to create a more holistic and better connected ecosystem for companies that focus
on manufacturing and supply chain management. Having this in mind most respondents (83%-much/very

much) believe that VET schools should be closely related to the development of Industry 4.0 (Figure 11).

1% 2%

H1-notatall
45% H2-soandso
M 3-alittle
4 -much

H 5 - very much

38%

Figure 11. Participants' opinion concerning whether VET schools should be closely related to the development of Industry 4.0
92% (254 answers) (Figure 12) believe that there is a need to strengthen or intensify STEAM related
subjects into the teaching process and justify (Figure 13) that the introduction of additional STEAM

subjects could play a crucial role for the future employment prospect.

22, 8% 29,11%

H No H No
mYes B Yes
254
! 247, 89%
92%
Figure 12. Participants' opinion concerning the need to Figure 13. Participants' opinion concerning the role of additional
strengthen or intensify STEAM related subjects into the STEAM subjects in the future employment prospect

teaching process
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Most respondents (Figure 14) do not know (147 out of 276 - 53,2%) if businesses and/or industry partners
are involved with STEAM education in their state or school. Another 89 (32,2%) respondents answered
that they are sure there is no such involvement in their schools, and only 40 (14,4%) reported an
involvement through school contests, school exhibitions, workshops, cooperation with companies, and

school visits to STEAM-related partners.
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Figure 14. Participants' opinion concerning the involvement of businesses and/or industry partners with STEAM education
In the question "Is technology used throughout your STEAM program as a tool to facilitate research,

investigation, development, and design?", (Figure 15) 52% answered "Yes" and 48% "No".

M Yes
144, 52% = No

132, 48%

Figure 15. Technology used throughout STEAM programs used as a tool to facilitate research, investigation, development, and design
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Teachers responded (Figure 16) at 53% that their school dedicates time to entrepreneurship education,
through:

e Dedicated teaching hours
e During teaching time in other disciplines, in a transversal manner
e During extracurricular workshops

In particular, 24% mention that their school dedicates more than 2 hours to this process, 13% 2 hours,
and 16% 1 hour. The remaining 47% answered that their school does not dedicate time to

entrepreneurship education.

16%

H Yes -1 hour

® Yes - 2 hours
47% 13%
= Yes - More than 2
hours

No

24%

Figure 16. Schools' dedicated time to entrepreneurship education
In the question "Does your school have projects focusing on entrepreneurship education (for example:
workshops for the development of ideas/platforms for connecting schools and the world of
work/laboratories for the development and use of innovative technologies)?" 123 - 45% answered "Yes"

(Figure 17), while 72 - 26% answered "No" and 81 - 29% answered, "l do not know".

81, 29%

myY
123,45% o
m No

= | do not know

72, 26%

Figure 17. Do school projects focus on entrepreneurship education?
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It seems that the percentage of countries that equip their schools with 3D printers tends to increase.
Specifically, in the answers to the questionnaire (Figure 18), we had 182 teachers (66%) who state that
their school has a 3D printer, with main representatives in Spain, the Netherlands, and Cyprus. On the

contrary, Greece and Italy seem to lag in this area (59 - 21,3%"No" for Greece, 19 - 6,8% "No" for Italy).

Of those who answered "Yes" (182), only 100 specify that they use 3D printers as part of their
curricula/courses, occasionally or regularly. Of those who answered "No" (94), only 31 specify that are

planning to acquire a 3D printer soon.

100
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40
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[ury

H No

M Yes

Figure 18. Schools that own a 3D printer per country
According to the respondents (Figure 19), schools seem to have in some cases (123 answers - 45%)
projects focusing on entrepreneurship education (such as workshops for the development of
ideas/platforms for connecting schools and the world of work/laboratories for the development and use

of innovative technologies).

81, 29%

123, 45%

72, 26%

HBYes mNo mIdon'tknow

Figure 19. Schools that implement programs focusing on entrepreneurship education
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In the question "Does your school dedicate time to entrepreneurship education?", 53% answered "Yes"
(147 replies) and 47% answered "No" (129 replies) (Figure 20). Of those who answered "Yes", 58
mentioned that the school dedicates 1 hour per week to entrepreneurship education, 36 replied 2 hours

per week, and 53 more than 2 hours per week (Table 1).

When implemented in schools, entrepreneurship education used:

o Dedicated teaching hours
o Extracurricular workshops
o Teaching time in other disciplines, in a transversal manner

Dedicated ANSWers
Hours/Week
129, 47% HYes 1 hour 58
147,53%  mNo 2 hours 36
More than 2 hours 53

Table 1. Schools' dedicated hours per week to
entrepreneurship education

Figure 20. Do schools dedicate time to entrepreneurship education?
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Greece and Spain have a lot of participation (Figure 21) in educational programs/seminars about the use
of 3D printing, and the main contents of such programs were mainly (in descending numerical order):

e Design tools for 3D modeling

e 3D printing materials

e Types and usage/operation of 3D printers

e 3D printing software (e.g. use of a slicer software)
e Good practices on 3D printing in education

90 80

80 70
70
60
50
40
30 20 H No
20 - 5

8 M Yes
© B B
0 - T

w
s

Figure 21. Educational programs/seminars per country about 3D printing
In the question "Have your students ever used a 3D printer?" (Figure 22), Greece, Spain, Italy, and Cyprus
gave more positive than negative answers at a percentage of 64% for Greece, 55% for Spain, 76% for Italy,

and 68% for Cyprus. The Netherlands had more negative than positive answers (32% "Yes" - 68% "No").

Cyprus Greece Italy Spain The
ENo mYes Netherlands

Figure 22. Participants' opinion concerning if their students have used a 3D printer
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Those who answered "Yes" specified (Figure 23) that students found the overall activity Interesting and

Very Interesting (91%) and none of them Boring (Table 2).

70
60
50 -
40 Students found the activity... m
30 1 - boring 0
20 2 - indifferent 3
10 3 - a little interesting 6
0 o T 4 - interesting 39
(\&o &é ’.&\"o & ‘.é\% 5 - very interesting §4
° _,{\0 &r-, & &5 Table 2. Number of responses on student's evaluation
N & & <& NE
,\ ®\ ,\ *\
v \\\’5\. ™ )
2 o’
i)

Figure 23. Teachers' opinion of student's evaluation on 3D printing activities
In the question "Would your students be interested in using 3D technology during school hours?" most of
the participants answered (Figure 24) "much" (91 - 33%) and "very much" (96 - 35%), while only 4 (1,5%)

said "not at all".
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20
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HMl-notatall m2-alittle m3-soandso 4-much m®5-very much

Figure 24. Participants' opinion concerning if their students would be interested in using 3D technology during school hours
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All participants think that 3D printing in education has many advantages. The following list presents in

order of preference those advantages:

1.

ok wn

Improves student participation/involvement

Promotes active learning

Encourages creative / design thinking

Collaboration/teamwork

Improves drawing skills

Facilitates understanding, through visualization and fabrication of real objects

Co-funded by the
Erasmus+ Programme
of the European Union

Teachers also believe that the main reasons that hold back the use of 3D printers in education are:

1. The cost of 3D printers
2. The use of consumables and maintenance
Lack of skills in the use of 3D printers

3.

All respondents agree that many sectors can benefit from the use of 3D printing in education, and

especially:

Arts

ICT Technologies & Computer-Aided Design (CAD)
Engineering

Physical sciences (chemistry, geology, physics, etc)
Mechanics / Industrial technology

Teachers marked the importance of the following aspects concerning the use of 3D printers in education

(Figure 25 to Figure 31):

Creativity
3% 4%
15%

42%

36%

H1-verylittle m2-little m3-medium = 4-much ®5-very much

Figure 25. Teachers' opinion concerning the Creativity aspect in the use of 3D printers in education

34| Page

*x

*




I APY M A

KPATIKON Co-funded by the

3 D 2 § CT ijcﬁ)v Erasmus+ Programme

of the European Union

Drawing/Design

514

H1-verylittle m2-little ®m3-medium = 4-much ®m5-very much

Figure 26. Teachers' opinion concerning the Drawing/Design aspect in the use of 3D printers in education

3D modeling
2% 59

54%

H1-verylittle m2-little m 3 -medium =4 -much ®m5 -very much

Figure 27. Teachers' opinion concerning the 3D modeling aspect in the use of 3D printers in education

Problem solving

3%

B 1 - very little m 2 - little ® 3 - medium 14 - much B5 - very much

Figure 28. Teachers' opinion concerning the "Problem solving" aspect in the use of 3D printers in education
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Programming

5%

H1-very little m 2 - little ™ 3 - medium = 4 - much ® 5 - very much

Figure 29. Teachers' opinion concerning the "Programming" aspect in the use of 3D printers in education

Knowledge of production processes

1%

H1-verylittle m2-little ™3 -medium = 4-much ®5-very much

Figure 30. Teachers' opinion concerning the "Knowledge of production processes" aspect in the use of 3D printers in education

Knowledge of materials

2%

H1-verylittle m2-little m3-medium = 4-much ®5-very much

Figure 31. Teachers' opinion concerning the "Knowledge of materials" aspect in the use of 3D printers in education
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6. CONCLUSIONS

The desktop research, performed in the context of I01/A2 of the 3D2ACT project in all five member
countries of the consortium, stressed the importance of digital education and digitalisation in VET schools,
and, regardless of the countries’ readiness, suggested for a continuous enhancement and appropriate
reforms in schools’ equipment, curricula and activities along with trainers’ lifelong training and continuous

professional development and students’ upgraded access.

This will foster the accessibility of VET students in various fields in the new activities’ plane in Industry 4.0,
despite the fact that only few related initiatives have so far been up taken in the countries of the

consortium.

The same happens with entrepreneurial training, which is unequally integrated in VET programs of study

and activities, but is generally considered a major competence to students of all ages.

Last but not least, it is unanimously accepted that 3D printing should not be considered a “novelty” but a
key element in the way production is materialized, and a tool of common use in the near future. Despite
the degree of integration of related courses and activities in VET curricula in the five member countries,
they all agree and declare in their national reports that, 3D printing in education will offer teachers and
trainers a competitive advantage in terms of innovative methodologies and services to offer and of course

skills to the students that will open to them new job opportunities and entrepreneurial routes.
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ANNEX - QUESTIONNAIRE

All countries of the consortium carried out a relevant research on digitization, industry 4.0,
entrepreneurship and 3D technologies in vocational training using the following questionnaire which was

addressed to VET teachers.

3D2ACT - Questionnaire for teachers from VET schools

(Description)
Digitization and industry 4.0 are perhaps the most important drivers behind the profound transformation of the
labor market, the way people work and the new digital skills required to meet the needs of the digitalized market.
VET is valued for fostering job-specific and transversal skills, facilitating the transition into employment and
maintaining and updating the skills of the workforce according to sectoral, regional and local needs.
3D2ACT project will support VET trainers and educators in an attempt to strengthen their profiles with the
acquisition of new skills, the development of targeted material, the collection of tools and resources, while at the
same time it will create opportunities for linking VET schools with the labor market building on synergies and
partnerships with established organizations using industry 4.0 and automation or 3D printing and robotics.
The key competences to be promoted as part of the 3D2ACT project are:

e 3D design, modeling and printing skills (3D-P) which appear to be missing from VET curricula and are
currently needed to enter the labor market and be included in VET job profiles. 3D-P is currently seen as a
cornerstone of the industrial shift towards advanced manufacturing, creating opportunities for
employment, value creation, and reallocation of manufacturing production back to Europe.

e Targeted ‘wide and deep’ digital competences, as purported by the 2018 Digital Action Plan: coding,
robotics and STEAM skills based on a cross-curricular approach away from subject boundaries.

e Entrepreneurial skills, but with a social impact as they are responding to social challenges/needs and have
a benefit for the community, the environment or the culture. Having an entrepreneurial mindset is a great
advantage in today’s job market, since it is what makes ideas come true and become a reality. Creativity is
the engine of entrepreneurship.

The aim of this Questionnaire is to identify the needs and gaps of the target group (teachers from VET Schools)
regarding digitization and the use of 3D technology in VET schools, in order to support Industry 4.0 and

Entrepreneurial Skills.
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Country of origin:

O Greece

O Cyprus

O Italy

O Netherlands
O Spain

Your age range:

O 20-30
O 31-40
O 41-50
O 51-60
O overb6l

Your gender:

O Male
O Female

O Prefer not to say

Years of service:

O Lessthan 10
O 11-20

O 21-30

O over3l

Please enter your school's name:

What subject(s) do you teach?

O Mathematics (mathematics, statistics, geometry, algebra, etc)

O Science (natural sciences, physics, physical science, chemistry, biology, human biology, earth and space
sciences, environmental science, agriculture/horticulture/forestry)

O Technology (orientation in technology, including information and communication technology, computer
studies, construction/surveying, engineering, electronics, graphics and design, keyboard skills, word
processing, workshop technology/design technology)

O Social studies (social studies, community studies, contemporary studies, economics, environmental
studies, geography, history, humanities, legal studies, studies of the own country, social sciences, ethical
thinking, philosophy)

O Modern foreign languages (languages different from the native language)

O Arts (arts, music, visual arts, practical art, drama, performance music, photography, drawing, creative
handicraft, creative needlework)

O Physical education (physical education, gymnastics, dance, health)

43 |Page



I APY M A

KPATIKON Co-funded by the
¥NOTPOOIQN Sy
‘ I Erasmus+ Programme [

I KY of the European Union

O Practical and vocational skills (vocational skills, technics, domestic science, accountancy, business studies,
career education, clothing and textiles, driving, home economics, polytechnic courses, secretarial studies,
tourism and hospitality, handicraft, Machining/Production/Mechanical manufacturing)

3D2

W

IF you marked TECHNOLOGY...

Please, specify the field:

@)

Information and communication technology
Computer studies

Construction/surveying

Engineering (mechanical/electrical/naval/aeronautics)
Electronics

Graphics and design

Word processing, spreadsheets, presentation, etc.
Workshop technology/design technology

Other

O O OO OO0 O0O0

IF you marked PRACTICAL AND VOCATIONAL SKILLS...

Please, specify the field:

O

Technics

Domestic science
Accountancy

Business studies

Career education
Clothing and textiles
Driving

Home economics
Polytechnic courses
Secretarial studies
Tourism and hospitality
Handcraft
Machining/Production/Mechanical manufacturing

Other

O O O0OO0OO0OO0OO0OO0OO0OO0OO0oOOoOOo
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How would you rate the level of digital tools in your school (from 1- poor to 5-excellent)?
O 1 (poor)
O 2
O 3
O 4
O 5 (excellent)

If the level of digital tools is not sufficient what are the main reasons for that (you may choose more than one)?

O

Inadequate hardware and software
L Poor network connectivity

O Lack of staff training

O inconsistent and poor curricula design
O other

Do you think that digital tools for your school are:
O An essential requirement
O A way to improve teaching
O Useful but too complex

O Not necessary

How would you describe the level of IT skills of your school's teaching staff (from 1-poor to 5-excellent)?

O 1 (poor)

O 2

O 3

O 4

O 5 (excellent)

In your experience, through the use of technical/technological tools, the learning process:

O Has clearly improved
O Hasimproved
O Has worsened
O | have not noticed any changes
Do students appreciate or prefer the use of technological tools as part of the educational activities? (1 not at all
to 5 very much)
O 1(notatall)
O 2
O 3
O 4
O 5 (very much)
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In your opinion, VET schools should be closely related to the development of Industry 4.0 (Industry 4.0 marries
physical production and operations with smart digital technology, machine learning, and big data to create a more
holistic and better connected ecosystem for companies that focus on manufacturing and supply chain
management.)? (1 not at all to 5 very much)

O 1(notatall)

O 2

O 3

O 4

O 5 (very much)

Do you think there is a need to strengthen or intensify STEAM related subjects?

O Yes
O No

Do you think the introduction of additional STEAM subjects could play a crucial role for the future employment

prospect?
O Yes
O No

Are businesses and/or industry partners involved with STEAM education in your state or school?

O Yes
O No
O Ildon't know

If yes, in what way? (please specify briefly)

Is technology used throughout your STEAM program as a tool to facilitate research, investigation, development

and design?

O Yes
O No

Does your school dedicate time to entrepreneurship education?

O Yes
O No

If yes, how many hours per week are dedicated to entrepreneurship education?

O 1
O 2

O more than 2
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If yes, how exactly is entrepreneurship education implemented in your school?

O Dedicated teaching hours

O During teaching time in other disciplines, in a transversal manner
O During extracurricular workshops

O Other

Does your school have projects focusing on entrepreneurship education (for example: workshops for the
development of ideas/platforms for connecting schools and the world of work/laboratories for the development
and use of innovative technologies)?

O Yes
O No
O Ildon't know

Does your school have a 3D Printer?
O VYes
O No

If yes, do you use 3D printers as part of your curricula/courses?

O Yes, regularly
O Yes, occasionally
O No

If no, do you have any plans for acquiring a 3D printer in the near future?

O Yes
O No

Have you ever participated in an educational program/ seminar about the use of 3D printing?

O Yes
O No

If yes, what were the main contents of the program/seminar?

3D printing materials

Design tools for 3D modeling

Types and usage/operation of 3D printers

3D printing software (e.g. use of a slicer software)
Post-production

Updating curricula through the use of 3D printing
Good practices on 3D printing in education

Other

OO0O0O0O0Oo0O0n
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Have your students ever used 3D printers?
O Yes
O No
If yes, how did they characterized this activity? (from 1- boring to 5- very interesting)
O
O
O
O
O
Would your students be interested in using 3D technology during school hours? (from 1- not at all to 5- very much)
O 1(notatall)
O 2
O 3
O 4
O 5 (very much)

(boring)

v A W N P

(very interesting)

What are the main advantages of 3D printing in education?

Improves student participation / involvement

Promotes active learning

Encourages creative / design thinking

Collaboration/teamwork

Facilitates understanding, through visualization and fabrication of real objects
Improves drawing skills

Provides complementary learning materials

OOO0O0O0O000d

Other

What are the main reasons that hold back the use of 3D printers in education?

O The cost of 3D printers

The use of consumables and maintenance

Lack of skills in the use of 3D printers

Lack of methodologies and guidelines using 3D printing in education
Lack of benefits from the use of 3D printers

Health risks

Not sufficient knowledge on technology of 3D printing

Rigidity of curricula

OOoO0O0OooOooOoad

Other
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Which sectors can benefit from the use of 3D printing in education?
O Arts
O et Technologies & Computer Aided Design (CAD)
O Culinary
O Engineering
O History and humanities
] mathematics
O Mechanics / Industrial technology
] Medicine/ Healthcare
O Physical sciences (chemistry, geology, physics, etc)

|:| Other

Co-funded by the
Erasmus+ Programme
of the European Union

Please specify the importance of the following in relation to the use of 3D printers in education (1 = very little, 5

= very much):
1 (very little) 2
Creativity O O
Drawing/Design O O
3D modeling @) O
Problem solving O O
Programming O O
Knowledge of production

O O

processes
Knowledge of materials @) O

w

O O O O O

O

© O O O O

O

5 (very much)

O

O O O O

Please briefly describe your students’ vision or wish list regarding the use of 3D Printing at schools:

Other comments, suggestions or insights:

Questionnaire links (in all languages): EN, GR, CY, ES, IT, NL
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https://forms.gle/pj1pidnuG73n242w9
https://forms.gle/KgZWeytuJQMUkxrV7
https://forms.gle/Gr7ym8ZPPR8YN2mj6
https://forms.gle/kuUtT38Dwo8xMisx8
https://forms.gle/EvHCpF1ZijQEZCn3A
https://forms.gle/kLt2TASTDTuLDK9z6

