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1. State of the Art of the Education and Training on Digitalisation,

Industry 4.0, Entrepreneurship and 3D Technologies in VET Schools

In order to briefly outline the situation regarding digitalisation, industry 4.0, entrepreneurship and 3D

technologies in Greece, we could refer to formal publications/surveys and say that:

Greece’s position on the Digital Economy and Society Index (DESI) for 2020 has dropped one place
compared to the previous year and the EU average increase. For 2020, the country ranks second to last,
in the 27th position out of the 28 EU Member States. Still, the overall score for Greece has improved from
35.1in 2019 to 37.3 in 2020. Greece has demonstrated for the first time a major improvement in digital
skills, with over 50 per cent of Greek citizens claiming to have at least the basic digital skills. On
connectivity, the country has seen the progress of over 15 per cent compared to 2019. The signs of
digitization are there for Greece, however the country needs to accelerate its digital growth, as it falls way
behind the EU average. Moreover, there is not only a gap between Greece and the 28 EU countries but
also inland, between older and younger people, residents in rural and urban areas, people with low and
higher education level, employees in small and large enterprises, etc. The gap between men and women
is slight, since both genders use mobile phones to have Internet access. The “lack of digital skills and the
internet usefulness” are the two major reasons those who have no internet access more often mention.
Thus, priority should be given to digital education. This shall cultivate a digital mindset among citizens and
a critical philosophy that shall examine thoroughly digital technologies’ potentials (Paidousi, 2020). A good
start was the operation of Digital Academy, an online platform (nationaldigitalacademy.gov.gr) activated
by the Ministry of Digital Governance that gathers free educational material available to citizens. In its
first edition, the Digital Academy has over 150 basic and advanced level courses of over 1,500 hours of
training. The courses aim at both those who need basic digital skills in their daily lives and those who want

to enrich their knowledge of new technologies.
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Regarding Greece’s readiness for future production through industry 4.0, the assessment carried out by
the World Economic Forum in 2018 scores Greece with 5 out of 10 for drivers of production and 4.4 out
of 10 for the structure of production (WEForum, 2018). And this is not due to the lack of the human capital,
infrastructure or natural resources, but rather due to the lack of the appropriate institutional framework
and the necessary investment in technology. Trapped in the traditional concept of “clientelism”, the
Greek policy serves corporate interests and undermines the set of an innovative business model,

developed by Greek bright minds which can bring new wealth (Michopoulou, 2019).

However, according to 2019-2020 entrepreneurship report driven by the Foundation for Economic &
Industrial Research (FEIR/IOBE) it seems that steps towards a new legislation framework have boosted
entrepreneurship in Greece (GEM, 2020). In 2019, Greece lowered corporate tax from 29% to 24% and
the country’s dividend tax was also reduced. Furthermore, new legislation has been passed to simplify
business licensing procedures, digital platforms in public administration services, and land registry.
Additionally, the government has introduced a single regulatory framework for industrial zones and
science technology parks. But credit expansion is still negative in Greece and the banking sector is not

currently working effectively, although consumer and business demand is still scarce.
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Lastly, in the Annual Survey on the Use of Information and Communication Technologies and e-commerce
in enterprises performed by the Hellenic Statistical Authority (EIStat, 2018), it is reported that the use of
3D printing technologies in Greek SMEs shows great results compared to other Advanced
Manufacturing Technologies. It is a fact that more than half the Greek SMEs (51.1%) that participated in
the survey stated that they use 3D printing technology to produce prototypes or models for internal use.
Out of the companies participated a decent amount of 34.7% stated that are also selling the part they
produce with 3D printing techniques. When it comes to overall use of 3D printing in the production line
of the enterprises 44.7% stated that they use 3D printing technologies to produce parts for their
production line including models and prototypes with 22.6% using such techniques purely for the later
stages of their production processes (excluding prototyping stages). A useful finding of this survey is that
out of a total of 546 enterprises that used 3D printers, 208 enterprises used printers owned by the

enterprise or printer that were leased by the enterprise rather than outsourcing.

Use of 3D printing

I\

Prototypes or models 51.1%

for internal use

Goods to be used in enterprise’s
production process
excluding prototypes or models

44.7%

|

34.7%
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production process
excluding prototypes or models

22.6%
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From all the above it is clearly deduced that the labour market in Greece must urgently follow an orbit
of intense entrepreneurship, especially in the industry 4.0 arena, if the country seeks to outperform
financial recession in the digitalisation era. Therefore, it is of outmost importance that education,

especially tertiary and vocational, adapts towards the development of the demanding skills.

In the subsections that follow we are giving a brief report of the situation in VET schools in Greece.
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1.1 Digitalisation in VET schools

In the “Education and Training Monitor 2020 for Greece”, prepared by the European Commission’s
Directorate-General for Education, Youth, Sport and Culture (DG EAC, 2020), it is clearly stated that, on
one hand “digital education has become a policy focus”, and on the other that, “raising the attractiveness
of and participation in VET remains a key challenge”. These two, converge to the fact that digitalisation in

VET schools has gained continuous attention by policy makers. The situation is summarized as follows:

Greece has made considerable efforts to upgrade its digital infrastructure but still lags behind other EU
countries. Equipping schools with information and communication technology (ICT) infrastructure has
been largely funded through European Structural and Investment Funds (ESIF). As an example, 9.328 VET
schools were funded through NSRF with a budget of 68.651.000 € in order to acquire and use ICT
infrastructure consisted of desktop and laptop computers, printers and projectors, interactive systems,
video projectors, robotics’ kits and other peripheral equipment. Up to now, ‘traditional’ equipment like
desktops are most common, often concentrated in ICT labs. However, the OECD Programme for
International Student Assessment (PISA) 2018 showed that only one third of students attend schools with

sufficient digital devices and the statistics apply to VET students too.

ICT technical support does not necessarily respond to schools’ specific needs as it is external and scarce.

A support group for services provided under the Greek School Network is understaffed and doesn’t

provide support to students. In fact, only 14% of pupils attend schools with sufficient qualified technical

assistant staff — the smallest proportion in the EU (ibid).
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The Hellenic Ministry of Education has adopted a series of actions related to promoting education
during the COVID-19 pandemic. Distance education platforms and software that extends students’ access
to all educational levels of formal schooling have been implemented, encompassing 399 vocational upper
secondary schools and public institutes of vocational training (IEK). As regards public secondary/non-
tertiary VET (IEK), the percentage of courses translated into non-synchronous education reached up to
97%, with trainers actively participating in distance education at 81%, and 96.5% of registered students
participating. More specifically, two pillars of distance learning have been developed for VET: synchronous
teaching methods (live lessons on Webex platforms for all levels of education) and non-synchronous
teaching methods (educational material on websites and platforms, available to all teachers and students
of all educational levels). Remote learning has been made accessible through internet connections offered
free of charge or by phone. Platforms with digital educational material were also accessible to all and

included e-books, digital educational material, digital seminars through the Aesop platform, and other e-

tools including WebEx meetings, e-me and e-class. The switch to remote teaching during COVID-19

highlighted the risk of exclusion for disadvantaged students, who are proportionallyenrolled in VET
schools at highest percentages. According to survey data, during the pandemic Greek households had the
most difficulties in the EU to make ends meet (Eurofound, 2020), putting vulnerable groups even more at
risk of exclusion. Disadvantaged students were able to borrow electronic equipment donated by the
private sector (donors offered 20.000 tablets and laptops) or bought by municipalities (emergency
legislation passed in April 2020 enabled municipalities to use money saved on operational costs during
school closures to procure ICT equipment for students in need) to help them study at home when schools
were closed. After lending them to students (mostly from disadvantaged groups) and teachers for distance
learning purposes, all devices will become part of schools’ ICT equipment. In terms of support measures
for teachers, daily online training sessions were held to introduce synchronous teaching methods. In
addition, the Hellenic Support Service for the eTwinning action offered an online course ‘Staying home
with eTwinning’. This aimed to train teachers in the use of concurrent and non-concurrent models of
online teaching (ET2020 WG on VET, 2020).The Ministry of Education and Religious Affairs issued detailed
instructions for asynchronous teaching (content on platforms, emails) and synchronous (real-time)
teaching. Schools were granted more autonomy since they could choose the distance learning
curriculum. However, teachers applied distance learning unevenly, which created imbalances between
and within schools. The Ministry collected comprehensive data on the number of sessions, participation
level and even the number of minutes spent on distance learning. To draw lessons, qualitative aspects

deducted from surveys could provide further insights, such as: (i) participation per education level; (ii)
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students’ socio-economic background; (iii) challenges encountered and (iv) reasons for not participating

in distant learning.

Comparatively few students report above average digital skills despite significant commitment to digital
education. A considerable amount of digital educational content has been developed in recent years.
Greece has among the highest number of recommended hours annually (150) for ICT as a compulsory
separate subject in primary education, and digital learning outcomes are specified in detail for all
education levels. A lack of monitoring at system level, however, makes the impact of in-school digital
education outcomes difficult to ascertain. Only 5% of individuals aged 16-19 reported to have low digital
skills in 2019 (EU-27: 15%). However, at 32%, the share of those with above basic overall digital skills was
well below the EU-27 average of 57%. The 2020 country-specific recommendation urges Greece to

develop a ‘very-high capacity digital infrastructure and skills.” (Council of the EU, 2020).

Teachers are key enablers of ICT in education. Well-prepared, effective teachers are essential for digital
education. European Social Fund (ESF)-supported training has provided a large proportion of Greek
teachers with fundamental digital knowledge. In the 2014-2020 ESF programming period, Greece carried

out the programme ‘In-service training of teachers in the utilization and application of digital technologies

in teaching practice’. The regularly updated training content covers primary and secondary education

teachers of all subjects. Two levels - introductory and advanced - provide comprehensive training on ICT
in the classroom. An exam at the end of each level leads to a certification. The programme started in 2016
and run until the end of 2020. During the training period, 2.870 classes have been provided for almost
36.000 teachers and around 300 trainers. Under the European Commission’s structural reform support
programme Greece also implements a project to improve digital education. The project examines schools’
digital readiness and will give recommendations for good use of ICT in schools. It will develop two massive

open online courses (MOOCs) for teachers on the pedagogical use of ICT in the classroom.

The fast changing ICT technology requires that training be regularly renewed. It should also be adapted
to the needs of individual schools and teachers, given the higher effectiveness of school-based and
individualised teacher training. Besides training, framework conditions, including sufficient time in the
curriculum and available support for teachers, can help integrate ICT in education and advance
students’ digital skills and overall educational performance. In Greece, the content-centered curriculum
and teaching practices leave so far little room for teachers to meaningfully integrate ICT in education,

while weak ICT support in schools may keep digitally trained teachers from applying their skills.
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Last, but not least, an upgrade to the curricula should follow along, and constant revisions should take
place in order to incorporate advances in technology and especially ICT and of course the demand of a
continuous crosstalk between VET schools and the labour market. High-quality training programmes will
be key for a robust post-crisis recovery. The continuous development of the optional fourth
apprenticeship year for upper secondary VET graduates with a strong work-based component is
expected to strengthen the link between education and the labour market. Four thousand secondary VET
teachers have been trained on apprenticeship issues and certification of career guidance counsellors is
under way. VET graduates’ skills certification will facilitate their integration into the labour market.

Thorough monitoring of all VET initiatives and projects will strengthen the sector.

1.2 Industry 4.0 in VET Schools

Rapid technological change challenges the adequacy of skills for VET students. Educational policies that
improve the efficiency of skills matching in labour markets are essential and support productivity but not
yet applied to VET curricula.lt is a common secret that within industry 4.0 many types of work are
predicted to decline or disappear. For example, sensor-based predictive maintenance, self-organising
production and 3D printing of complex objects could eliminate jobs, respectively, for traditional service
technicians, production planners, and workers in assembly and inventory management. But those same
technology uses could also give rise to new occupations. For example, predictive maintenance will bring
novel work in system design and data science. Self-organising production will require specialised data
modellers. And 3D printing will create jobs for computer-aided designers. As automated procedures and
robots are deployed more widely, demand will rise for robot co-ordinators to oversee robots and respond

to malfunctions. A particularly highly demanded new job could be that of industrial data scientist.

However, none of the above mentioned occupations is supported by the programmes of study and the

curricula in VET schools in Greece.

Existing Specialties in Greek VET schools potentially related to industry 4.0 include:
e “Management and Economics Assistant”
e “Marketing Assistant”
o “Logistics & Supply Chain Assistant”
e  “Structural Projects and Geoinformatics Technician”
e “Technician of Electrical Systems, Facilities and Networks”

e “Technician of Electronic and Computing Systems, Facilities, Networks and Telecommunication”
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e “Technician of Automatics”

e “Technician of Mechanical Installations and Constructions”

e “Technician of Thermal and Hydraulic Installations, Petroleum Technology & Natural Gas”
e “Technician of Refrigeration, Ventilation and Air Conditioning Installations”

e “Vehicle Technician”

e “Aircraft Assembly Technician”

o “Informatics Applications Technician”

e “Computer and Networks Technician”

but there is no single one that has been subjected to a change in its analytical programme of studies or

the educational guidelines and material provided so far.

A few individual VET schools’ actions within the Erasmus+ framework familiarize their students with the
trends, technologies and basic knowledge regarding industry 4.0, but these are fragmentary and short-
ranged. Within the same framework, RESTART 4.0 was a project with participants from Europe, including
Greece, aiming to assess the main skill shortages and barriers in the evolving 4.0 industry sector in Europe

and promote VET initiatives on digital skills by designing updated training courses that focus on the uptake

of Industry 4.0 digital skills. Alongside Digital Innovation Hubs located in Greece will bring Industry 4.0

technologies (like cyber-physical systems) even closer to VET teachers and learners.

1.3 Entrepreneurship in VET schools

With a practice-oriented curriculum and close connections with the marketplace, VET schools should be
the ideal place to foster entrepreneurship, for instance by endorsing innovative entrepreneurial training.

But this is not yet the case in Greek VET schools.

Apart from a few topics covered within courses of the Sector of “Administration and Economics”, there is
also one course of the “Informatics Sector” called “Information Systems in Enterprises and Organizations”
where entrepreneurship is studied superficially. As with Industry 4.0, actions within Erasmus+ (see an
example here) are constantly implemented in order to train VET teachers and students with

entrepreneurship thinking tools and methods (PMI, CAF, C&S, AGO, FIR etc.).

Regarding VET and social entrepreneurship, the two following 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:
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INNOVENTER - Innovative vocational social entrepreneurial training

The Interreg-funded project INNOVENTER aims to create a VET learning framework to promote social
entrepreneurs’ competences and skills. The core idea is to establish VET-oriented social entrepreneurship
training for SME entrepreneurs so that they innovate themselves, while engaging disadvantaged people
as employees at the same time. The main project outputs include ECVET-compliant training courses on
social entrepreneurship tailored to the relevant national contexts, including curricula, learning modules
and handbooks. The project also aims to produce online and mobile training platforms with interactive
tools for SMEs. The project brings together three EU Member States (Bulgaria, Cyprus and Greece) and
two candidate countries, Albania and the Republic of North Macedonia, across the Balkan-Mediterranean

regions.
SO VET - upgrading vocational training systems for better social entrepreneurship courses

SO VET consists of a project team of seven organisations from the UK, North Macedonia, Greece, Turkey,
Italy and Sweden, collaborating to enhance the development of social entrepreneurship to combat youth
unemployment. The main objective of the SO VET programme is to upgrade vocational training systems
in order to provide effective courses in the subject of social entrepreneurship, through developing a
number of outputs, including:

e A needs analysis report in each country to determine the existing situation with regards to VET and
the existing courses on social entrepreneurship.

e ‘Curriculum for Young Entrepreneurs’ reflecting the knowledge and skills youth are expected to
learn including the learning standards or learning objectives they are expected to meet, the units
and lessons that teachers teach and the assignments given to students, related resources (e.g. the
books, materials, videos, presentations and readings used in a course) and the tests, assessments
and other methods used to evaluate student learning.

e Pilot implementation of the Curriculum for Young Entrepreneurs to young persons without formal
qualifications and/or work experience. Each workshop aims to involve at least 5-8 participants.

e An e-learning platform where the young unemployed will be able to attend the pilot online courses.

In closing, we could refer to SEN/JA Greece that was established in 2005 as a non-profit organization

offering educational programs on entrepreneurship, financial literacy and skills building in both private

and public schools in Greece.
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1.4 3D technologies in VET schools

In the up to now published results of 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, one can find out that:

e The global 3D printing market size was valued at USD 11.58 billion in 2019 and is expected to expand
at a CAGR exceeding 14% from 2020 to 2027. Globally, 1.42 million units of 3D printers were
shipped in 2018 and this number is expected to reach 8.04 million units by 2027.

e What is happening in the last 10 years is the use of 3D printing into the school sector, with a
considerable increase in interest in the subjects related to STEAM. With the growing importance of
science, technology, engineering, and mathematics (STEM) subjects, 3D printing has taken on
greater interest in schools. To this end:

e 3D printing needs careful consideration but the benefits it offers to both teachers and students
makes the effort worthwhile,

e 3D printing in schools provides the space for ideas to develop and makes education more fun.

e At the moment, however, there are some factors that limit the spread of 3D printing. The cost factor
is still perceived as a problem and many training centers are not yet equipped with 3D printers. The
problem seems to be linked both to the cost of printers, although it has significantly decreased in
recent years, and also to the cost of printable materials, which is by no means negligible. Another
limiting factor is represented by the skills of the trainers, both as the ability to use and have the
printers used, and as the ability and willingness to adapt the curricula and teaching methods to
introduce the new technology. Moreover, research shows that the percentage of people trained on
the use of 3D printing in education is still very low today.

e To overcome the above mentioned obstacle, training programmes for teachers and educators exist

and a number of them is also suitable for learners (for a representative list look at a corresponding

research report).

As far as curricula are concerned in Greek VET schools, there is still no reform or upgrade in order to

incorporate courses related to 3D technologies.
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2. Open-Source Statistics Available Onli Main Trends in Greece

The OECD Jobs Strategy Dashboard for labour market performance compares labour market
performance of countries based on five outcome dimensions that contribute to inclusive growth and

well-being — Greece highlighted

Source: https://www.oecd.org/employment/jobs-strategy/country/
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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

Source: https://ec.europa.eu/digital-single-market/en/digital-economy-and-society-index-desi
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DESI indicator regarding the integration of digital technology
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of the European Union

Source: https://ec.europa.eu/digital-single-market/en/digital-economy-and-society-index-desi
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Digital Transformation in Greece 2020-21 - Accelerated change in a time of a global crisis

Source: https://eit.europa.eu/news-events/news/eit-digital-released-reports-start-scene-digital-

transformation-greece
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World Economic Forum: Readiness for the future of production overall assessment for Greece — 2018
edition

Source: https://www.weforum.org/

Readiness Overall Assessment

Drivers of Production 5.0

Driver Weighting Rank Score /10
O e o s ad
@ g::::: 20%  44th 53
@ g'ﬁ‘ﬂm 20%  52nd 5.4
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Sustainable
e Resources 5%  41st 6.6

Demand

Environment 15% 54th 4.6
Structure of Production 4.4
Structure Weighting Rank Score /10

o Complexity 60% 51st 54
@ Scale 40% 75th 3.0
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The Global Entrepreneurship Monitor (GEM) report for Greece for 2019-2020

Source: https://www.gemconsortium.org/report/gem-2019-2020-global-report

Attitudes and perceptions Motivational
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‘ , UL 482 34 438 520
It is easy to start a business 46.9 26 wealth
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knowledge 516 35 - B5S 22 321 380
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Entrepreneurship impact
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early-stage )
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) services) ’
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Expert ratings of the entrepreneurial framework conditions for Greece compared to the average for
countries monitored by GEM, for 2019-2020

Source: https://www.gemconsortium.org/report/gem-2019-2020-global-report

Expert ratings of the entrepreneurial framework conditions
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infrastructure post-school stage
492 (31/54) R&D transfer 4.45 (33/54)
4.30 (20/54)
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Hellenic Statistical Authority’s infograph regarding the use of ICT and e-commerce in enterprises for
2018

Source: https://www.statistics.gr/en/statistics
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CEDEFOP’s infograph for VET education in Greece for 2020

Source: https://www.cedefop.europa.eu/el/tools/vet-in-europe/systems/greece

' ™y
l TERTIARY LEVEL ADULT LEARNING
| EaFs | Eeee7 Traini
Hellenic LLL Training for
Doctoral mmes, 3+
| progra years D = or unemployed
| 1SCED 844 m courses employees :.“ ml "
groups
| Master programmes, 1-2 years
| ISCED 747, 757
| Bachel Technological
programmes, ( { Apprentice
| 4 years R 1 year, WBL
18+ | 12+ ISCED 645, 646 ISCED 855 \SCED 655
18 | 12
17 | 11 General programmes,
3 years
16 10 ISCED 344
r
15 | 9
14 | 8 Lower secondary programmes,
3 years
13 7 ISCED 284
AGE YEARS
N EAT SECONDARY LEVEL
General education programmes === End of compulsory education
M VET programmes ey POSSIDIE progression routes
B Programmes combining VET and general education s Prior studies may be i Hecti duration
(] ;'5“ available o adults (full-, pan-time or distance education) . o g Eniry requires a minimum of one year of additional upper secondary studies
cially ™) General HE entry exam might be needed to access some programmes
= g::‘l;'i::t: :I!::"hi::mn:he st echication level WBL Work-based learning, either at the workplace or a VET institution
. >

NB: ISCED-P 2011.
Source: Cedefop and ReferNet Greece, 2020.
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Eight insights for pioneering new approaches: report from the ET 2020 WG on VET

Source: https://ec.europa.eu/social/main.jsp?catld=738&langld=en&publd=8365&furtherPubs=yes
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Field of application of 3D printing in VET, for six European countries including Greece as calculated in a

research conducted for the project “3D Printing in VET”

Source: https://3dprintinginvet.eu/
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3. Main National Policies and Institutional and Legislative Framework

Regulating the Fields: The Legal Backbone in Greece

Enhancing Digital Skills & Jobs in Greece-National Action Plan 2017-2020’, depicts digital penetration in

Greece and the actions that will be undertaken by the members of National Coalition on Digital Skills
consisting of ministries, councils and social partners. Digital skills in education ranks as one of five key

priorities in the action plan.

The Greek Ministry of Digital Governance recently presented a ‘Digital Transformation Bible’ for the years

2020-2025 outlining a holistic digital strategy that was initially designed before the pandemic outbreak, it

had though to move faster due to the urgent situation. According to this document education is

considered one of the main sectors of Greek economy undergoing digital reform. The projects that are

under redesign and reform include:

e MySchool digital services platform which manages 1.500.000 pupils, 140.000 teachers and supports
16.000 schools

e Panhellenic School Network Services which is the national network and ISP that interconnects all

schools and administrative units of primary and secondary education

e |CT teachers’ training platform

e Teachers’ registry platform

e National Organisation for the Certification of Qualifications & Vocational Guidance platform

e Online educational resources: http://ebooks.edu.gr/ebooks/,

e http://www.mitida.gr/,http://photodentro.edu.gr/aggregator/, https://edutv.minedu.gov.gr/

e Augmented Reality Labs for Schools (100 in a pilot phase)

e Entrepreneurship and open technologies Labs (at 30% of schools in each Regional Directorate)

Gov.gr, the new web portal of the Greece Government, hosts numerous services delivered online that are

related to education in general and specifically to the fields of interest.

All legislation regulating the fields can be found at http://www.et.gr/ and decisions are also published to

https://diavgeia.gov.gr/.

The Ministry of Education is presented in https://www.minedu.gov.gr/ and all regulations regarding VET

schools can be found at https://www.minedu.gov.gr/texniki-ekpaideusi-2/thesmiko-plaisio-

epal/thesmiko-plaisio-leitourgias-epal.
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The Institute of Educational Policy provides support to the Minister of Education, Research and Religious

Affairs on issues regarding primary and secondary education, post-secondary education, transition from

secondary to higher education, teacher training, student dropout and early school leaving.

Main educational portals include:

e http://edu-gate.minedu.gov.gr/

®  WWW.esos.8r

e www.alfavita.gr
e https://edu.klimaka.gr/

e https://www.diodos.edu.gr/

Following are presented policies regarding VET schools and the field’s object of the investigation:

EPAL Apprenticeship

Apprenticeship programmes are introduced at post-secondary level in vocational education schools
(EPAL, Greek term: “EMAA-EmayyeApotikd Aukewa”) that traditionally offered exclusively school-based
VET programmes at upper secondary level. The Ministry of Education and OAED share responsibility,
especially for attracting companies and placing students. Enrolment in this scheme is possible only for
graduates of the three-year school-based EPAL programmes at upper secondary level. The EPAL post-
secondary apprenticeship scheme lasts one school-year, leading to qualifications at level 5 of the national
and European qualifications frameworks. This new scheme was piloted in 2016 and was expanded in

March 2017 (Cedefop, 2019).

A new beginning for EPAL (VET schools) — MNAE

"A new beginning for EPAL - MNAE" is an ambitious and multidimensional program co-funded by
ESPA(National Strategic Reference Framework) and includes a bundle of interventions related to the
psychosocial and cognitive support of students, the creation of support networks and other
complementary actions. It was piloted for 2017-2018 in 9 schools aiming to its expansion it to all EPAL of
the country in the period 2018-2021. Its multidimensionality regards many different interventions in
Vocational Education and its ambitiousness the upgrade of the quality of education provided in Vocational
High Schools. MNAE is mainly applied to the students of the first grade of EPAL. In this way the students
who come from High School and choose EPAL, are supported throughout the first grade for a smooth

transition to Vocational Education.
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National Digital Academy

It is an initiative of the Ministry of Digital Governance, aiming to the aggregation of educational content
that improves the digital skills of citizens at a single entry point. At the Digital Academy, the citizen can
choose freely, free of charge and without complicated registration procedures the courses that suit his
needs, interests and level of knowledge and skills. Attendance is online and done at each one’s own pace.
A self-assessment tool is integrated in the platform allowing the participants to evaluate their digital
competencies and knowledge. Then, according to the result of the self-assessment, individualized course

proposals are provided.
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4. Relevant VET Initiatives and Programmes

W

3D2

Field of Program - Practice - Initiative
Type of Program
3D 3D & Entrepreneurship Entrepreneurship
Educational Program 3
Enterprise 2
Good practice 2
Industry 4.0 1 1
Mentor Program 1
Seminar (>100 hours) 7
Seminar (<100 hours) 7
Social entrepreneurship 5 1
Workshop 3
Total 28 4 1

Table: All data entries came from various research and educational institutions of Crete, such as Hellenic Mediterranean Institute (ELMEPA),

VET Schools, etc. and other associated partners such as Heraklion Chamber, Chania Chamber, etc.

Based on the above table, we observe that in recent years, several programs of various types have been
implemented that either integrate or mainly concern 3D technologies and entrepreneurship practices.

However, in the field of educational programs the number is relatively small.
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In the above chart, we observe that most implemented programs are in the category of Seminars (7 + 7).
Seminars are an easy way to disseminate information, but they do not provide sufficient consolidation
and activation of the negotiated procedures. It is important to implement more programs in the future

such as the current one.

Note: Additional information for the 3D, 3D & Entrepreneurship and Entrepreneurship, can be found in

the web sites for the respective fields of the involved parties.

Indicative source of information for the 3D field of seminars can be found in:

e https://elearn.ellak.gr/course/view.php?id=53

e https://www.katartisi.gr/en/ulopoithenta-seminaria-pros-ektupwsi
e  https://axxonplus.gr/3d-printing-seminar/

e https://www.bluelab.gr/3d

e http://ira.digifest.info/2019/03/2-52.html

e https://commonslab.gr/projects/

Indicative source of information for the" 3D & Entrepreneurship" field of seminars can be found in:

e https://www.facebook.com/praxinetwork
e https://www.aidplex.com/, https://www.aidplex.com/
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5. Feasibility and Requirements Analysis on Current Needs and Gaps in

the Teaching and Learning Opportunities Available

The Regional Directorate of Primary and Secondary Education of Crete conducted an online survey to
identify the needs and gaps of VET teachers and schools regarding digitalisation and the use of 3D

technology in the educational practice, in order to support industry 4.0, entrepreneurship and digital skills.

A total of 100 responses were collected from 31 different VET schools throughout Greece. Most of the
answers came from the region of Crete and specifically 88 answers were given to the questionnaire, by

teachers of 22 schools.

The participating schools were the following:

SCHOOL NAME NUMBER OF PARTICIPANTS

1o EPAL IRAKLEIOY 3

lo EK IRAKLEIOY 8

1o EKFE IRAKLEIOY 1

lo EPAL AGIOY NIKOLAOY 7
1o EPAL ARKALOHORIOY 1

lo EPAL MOIRON 1

lo EPAL PREVEZAS 1

1o EPAL RETHYMNOY 2

20 ESPERINO EPAL IOANNINON 1
20 EPAL IRAKLEIOY 10

20 EPAL RETHYMNOY 1

20 EPAL ALEXANDROYPOLIS 1
20 EPAL CHANION 6

20 PROTYPO GYMNASIO ATHINAS 1
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30 EPAL XALANDRIOY 4

40 ESPERINO EPAL IRAKLEIOY 8

50EPAL IRAKLEIOY 5

60 EPAL IRAKLEIOY 14

70 GYMNASIO CHANION 2

GEL NEAS KYDONIAS CHANION 1

GYMNASIO SOYDAS 1

EK RETHYMNOQOY 3

EK CHANION 2

EPAL AKROTIRIOU 2

EPAL EL. VENIZELOY 8

EPAL KARDAMILON - LIVANEIO 1

EPAL MYRINAS 1

EPAL NAFPLIOY 1

EPAL CHIOY 1

ESPERINO EPAL IERAPETRAS 1

ESPERINO EPAL CHANION 1

Of the 100 participants, 55 are men and 45 women. Regarding their "age range", 2% belong to the
category 20-30, 13% to the category 31-40, 47% to the category 41-50, 37% to the category 51-60 and

only 1% in category over 61.
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Age Range
1% 2%

Gender

13%

37%
45%

55%

47%

B Female m Male M 20-30 = 31-40 m41-50 = 51-60 mover 61

The distribution of participants in the "Years of service" category is as follows:

Years of service

2% 9%

40%

M Llessthan10 m11-20 m21-30 [over31

The subjects taught by the participants in the questionnaire are distributed as follows:
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Subject

Technology GG 7>

Social studies B 4

Science |} 3

Practical and vocational skills [l 6
Modern foreign languages [l 6
Mathematics [l 6

Arts | 3

0 20 40 60 80

When asked to evaluate the level of digital tools in schools, only 2 % (2 answers) of the teachers

considered the level of digital tools in schools to be "poor",

only 5% described it as "excellent". Near half of the teachers (43%) reported that the level of digital tools

in schools is very good (score 4 out of 5).

Level of digital tools in schools
(1- poor, 5-excellent)

50
40

43
35

30
20 15
10 . . 5

0 —a— —

1 2 3 4 5

40% of those surveyed who consider the level of digital tools in schools to be moderate or low, justified
their answers mainly as follows (in order of importance):
1. Inadequate hardware and software

. Lack of staff training

2
3. Inconsistent and poor curricula design
4

. Poor network connectivity
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Of the 100 respondents, 46 believe that digital tools in schools are necessary and 47 regard them as a
means to improve teaching. Only one considers that they are not necessary, while 6 state that they are

useful but at the same time very complicated.

According to the participants’ experience, the use of digital tools in class has had a positive impact on the
learning process (59%), or has noticeably improved it (36%). Only 5 respondents answered that digital
tools have not made any changes in the learning process, while no one believes that they have worsened

it.

Learning process with the use of digital skills
0%5%

36%

59%

m Worsened No change Improved Significantly improved

Out of the 100 respondents, 68 consider that students favour the use of technological tools as part of
educational activities, while only 7think that students prefer traditional methods of educational approach.
Also, 76 of the teachers believe that students prefer the use of digital tools and 22 do not have a clear

view on the subject.

77 of the participants are of the opinion that VET schools should be related to Industry 4.0 enough, up to

very much, while 19 do not agree and 2 have an indifferent opinion.
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19

41
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In general, a high percentage of teachers (95%) agree that STEAM (Science, Technology, Engineering, Art
and Mathematics) programmes need to be strengthened in schools. They believe that external business
or industry partners are not sufficiently involved in education or maybe they do not know if this is done
in their schools. The same percentage of teachers believes that STEAM projects could play a critical role

in their students' future career prospects.

However, only 44% of respondents state that their school uses STEAM-type programmes to support
research, development and design, while only 18 of them confirm that the school dedicates teaching

hours to this direction.

It is obvious that many schools do not make use of such projects in the educational process, which is
highlighted by the low number (29) of corresponding answers. Nevertheless, in terms of logistics
infrastructure, it is important to mention that there are 3D printers in 18 from the 31 schools, whereas 10
have expressed their intention to acquire them in the near future. Of the teachers in schools with a 3D

printer, only 12 answered that they use it regularly, and 4 of them use it occasionally.

The failure to use 3D printers in class, although they existent, may be justified by the fact that only 20 out

of 100 teachers interviewed had previous experience or training in the use of a 3D printer.
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Respectively, only 36 stated that their students had previous experience in using a 3D printer. However it
is notable that the high majority (98%) of those students found the experience interesting or very
interesting. A total of 69% believe that their students would like to be involved in such a process during

school time.

Most of the respondents believe that the main advantages of 3D printing in education are (in order of

importance):

1. Improves student participation/involvement
2. Promotes active learning

3. Encourages creative/design thinking

4, Collaboration/teamwork

Furthermore, about 90% of the participants think that the use of 3D printers in education is held back

mainly due to the high cost of 3D printers and the lack of knowledge and skills to use them.

Finally, the respondents believe that the main fields that can benefit from the use of 3D printing in
education are: Arts, ICT Technologies & Computer Aided Design (CAD), Engineering and industrial

technology, Engineering and Physical science.

Aspects of importance in relation to the use of 3D printers in education:

Creativity Drawing/Design
40 35 40 35
32 32
30 25 30 25
20 20
10 3 5 10 3 5
o m=m N o mm [
1-very 2 3 4 5-very 1-very 2 3 4 5-very
little much little much
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In conclusion, it seems that in Greece both teachers and students are interested in the integration of 3D
technologies and industry 4.0 in the educational process. However, there is a gap in financial support for

the necessary logistics of such technologies and the flexibility of their inclusion in schools.

Moreover, it is essential that many aspects of the pedagogical and learning process are promoted and
improved through the use of such technologies, which will eventually make the educational process more

effective and appealing, as well as helping to enhance students' future professional digital skills.
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