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EXECUTIVE SUMMARY

During the last decade, the need to promote Science, Technology, Engineering and Mathematics
(STEM) education in order to improve students’ literacy and aspirations towards careers in these
fields has been an important concern in most western countries. Several research studies and
reports published at international level have been identified and referenced throughout different
documents and research papers produced so far within the inGenious project, constituting a well
established state-of-the-art in the field of STEM education relevant to School-Industry (S-I)
partnerships. However, existing research studies in Europe which have been published only at
national and local level are much more difficult to identify, especially if research results have been
disseminated only nationally in national languages.

The present document offers a review of national and local research developments in this area in
the countries involved in the inGenious project, in order to complete the state-of-the-art in the
field of STEM-related partnerships previously established. To do so, STEM national experts from
across Europe have been consulted in order to identify (i) relevant research in the field of STEM
related to S-l initiatives which had achieved impact to be published at national and international
level, and (ii) research results about existing national and local initiatives in Europe that have been
reached only at national level with research results disseminated only in the national language at
national level. An effort has been done to present main results or conclusions about the reported
references, although in some cases the abstracts did not provide enough information to do so,
since they were more focused on methodological details or on the general goals of the reported
studies or projects. In these latter cases, those studies that have been considered interesting due
to the topic that they address or the approach that they propose have also been mentioned
despite their results or conclusions have not been reviewed.

The review of country reports on STEM-related school-industry partnerships has allowed to
confirm many of the ideas that had already been identified along the whole study performed
within WP2. However, some certain areas were found as especially relevant in different countries,
confirming the need to promote cross-country cooperating across Europe in order to take
advantage of the strengths and potentialities of each country in the field of promoting STEM
careers by means of S-I cooperation.
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INTRODUCTION

The need to promote Science, Technology, Engineering and Mathematics (STEM) education in
order to improve students’ literacy and aspirations towards careers in these fields has been an
important concern in most western countries during the last decade. Several research studies and
reports which were published at international level have been identified and referenced
throughout different documents and research papers produced so far within the inGenious
project, constituting a well established state-of-the-art in the field of STEM education relevant to
school-industry partnerships (i.e. Archer, 2013; Berkhout et. al., 2012; HBrandford, Brown, and
Cocking, 2000ardisty and Cunningham, 2013; ERT, 2009; OPM, 2004; Savickas et. al., 2009;; among
many others). However, existing research studies in Europe which have been published only at
national and local level are much more difficult to identify, especially if research results have been
disseminated only nationally in national languages.

With this in mind, and in order to complete the state-of-the-art in the field of STEM-related
School-Industry (S-1 from now on) partnerships previously established (see previous deliverable),
the aim of the present document is to review national/local research developments in this area
in the countries involved in the inGenious project. To do so, a methodology for gathering these
“national/local” research results, by on-line surveying STEM national experts designated by
inGenious partners in each country, was established.

Data collection methodology

In order to review research developments in the field of STEM-related S-I partnerships
disseminated at national/local level, a call for national experts in this area was launched (see
Annex |) within the following partner countries in the inGenious project:

e Austria e Belgium e Denmark

e Estonia e Finland e France

e Germany e |srael o ltaly

e Netherlands e Portugal e Slovakia

e Spain e Sweden e United Kingdom

Through this call, the aim was to identify national academic experts with relevant experience and
knowledge on S-I collaboration in STEM education who would compile high quality information on
the subject matter within their countries. From the suggested STEM national experts provided by
the inGenious partners?, a selection was made based on their academic curricula and professional
experience. The selected experts (see Table 1) were tasked to identify (i) relevant research in the
field of STEM related to S-l initiatives which had achieved impact to be published at national and
international level, and (ii) research results about existing national and local initiatives in Europe

2 It should be pointed out that, despite the attempts to have STEM experts from all the partner countries, no
proposals were received from Finland, Italy and Denmark, and thus no information regarding these countries
has been collected for the present document.
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that have been reached only at national level with research results disseminated only in the
national language at national level. In order to facilitate the provision of information by the
national experts, a questionnaire was made available for them (the requested fields are shown in
Annex Il). Assuming that many of the original publications would be written in the corresponding
national languages, the experts were required to summarise their findings in English and to
provide an abstract with the main results or conclusions of the identified studies and/or reports. In
those cases in which the summary was not complete enough and the referred studies or reports
were available and written in English, the original sources were also consulted. However,
sometimes the reported information provided by the experts did not show enough relevance to
STEM-related S-1 partnership (for instance, some reported studies were mainly focused on
entrepreneurship but with no link to STEM), and in those cases the references provided were
omitted3. An effort has been done to present main results or conclusions about the reported
references, although in some cases the abstracts did not provide enough information to do so,
since they were more focused on methodological details or on the general goals of the reported
studies or projects. In these latter cases, those studies that have been considered interesting due
to the topic that they address or the approach that they propose have also been mentioned
despite their results or conclusions have not been reviewed.

Table 1: List of countries from which documentation on STEM-related S-1 partnership was included
in this review?,

Austria Estonia Israel Slovakia Sweden France
United -
. 5 .
Belgium Germany Netherlands Spain Kingdom

In certain cases, we found it relevant to include other national or international studies not
provided by the experts in order to complement and better frame the context. However and as
previously mentioned, the main content of the report is based on the information collected by the
national experts, which will be used to complete and update the bibliographic research performed
along the project and synthesised in the final deliverable of the WP2.

Structure of the report

3 In the particular case of Portugal, the national expert provided a brief summary report of an survey carried
out on purpose for the InGenious report to explore S-I initiatives but did not include references to research
studies or reports, and therefore no information on research developments in Portugal could be included in
the present study.

4 For additional details, please contact to

5 Belgium expert was appointed also for France report
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This document has been elaborated based on the abstracts collected from the experts about the
identified research studies, reports, reviews and/or official documents (not on the original
publications). However, as already pointed out, the information provided by some abstracts was
more oriented to methodological details or general goals and did not allow having enough insight
on main results or conclusions.

The report is structured under two main sections. The first one is not directly related to STEM S-I
partnership, but includes a set of relevant studies and reports related to students’ career choices,
gender issues, STEM competences and skills needed in the world of work. The second section is
more focused on the exploration of existing S-I links, including general reviews, evaluations and
outcomes of particular initiatives, and reports about the role and perspectives of industry and
school in the promotion of STEM careers.

On the other hand, a great number of projects and programmes (campaigns, educational
initiatives, activities of informal education, etc.) have been reported by the national experts
through the process of data collection. Since the aim of this report was to review national research
developments but not to collect examples of particular STEM-related S-I initiatives, this
information has not been included. However, these projects and programmes (which can be
considered to be included in the existing repository of practices already developed within the
project) are listed in Annex lll, since the reader might be interested to know about their existence.
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1. Career choices and STEM competences

During the last years there has been an increasingly concern in most western countries about the
fact that current and future shortages of qualified STEM professionals might represent a
disadvantage for the progress of their economies. It should be kept in mind, however, that not all
STEM professionals are equally demanded (see Table 2) and that the shortages might be
particularly important for certain sectors in different countries®. Although absolute numbers of
science and technology have been rising in line with access to higher education, their relative
share has been falling in tertiary education (Figure 1) and upper secondary levels in several OECD
countries (OECD, 2008). In this respect, a recent report on reindustrialising Europe to promote
competitiveness and sustainability (Butikofer, 2013) highlights the need to more and better access
to training, lifelong learning, fit-for-the-future vocational training and university education, placing
special emphasis on the STEM fields and entrepreneurship support. In fact, the lack of STEM-
skilled labour has been highlighted as one of the main obstacles to economic growth in the coming
years, something which has lead the business sector to address the issue on how industry can help
to do something about the shortage in STEM studies and careers (Business Europe, 2011). This
concern is also expressed in a recent report which collects the views of 100 CEO Leaders who were
interviewed on how they see the future of STEM and how their companies and industry contribute
to promote them (Fraser, 2013).

Table 2: Anticipated future employment demand in key STEM-related sectors, EU-27, 2010-
2020 (Table retrieved from EU Skills Panorama, 2012).

2010 2020 Change 2010-
2020
(000s) (000s)
(%)
Pharmaceuticals 494 493 0.0
Chemicals not specified elsewhere 1,168 1,169 0.1
Non-metallic Mineral Products 1,618 1,549 -4.3
Mechanical Engineering 3,453 3,644 5.5
Electronics 967 980 1.3
Electrical Engineering & Instruments 2,750 2,780 1.1

6 Some country-specific demand developments and trends (regarding Austria, Belgium, Germany, Hungary,
Ireland and Italy) are briefly described in the STEM Skills Analytical Highlight prepared by ICF GHK for the
European Commission (EU Skills Panorama, 2012).
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Motor Vehicles 2,208 2,164 -2.0
Manufacturing not specified 2,204 2,206 0.1
elsewhere

Communications 3,011 3,156 4.8
Computing Services 3,040 3,270 7.6
Professional Services 7,530 8,578 13.9
All industries 223,219 230,847 34

Source: Cedefop (2012)

60%
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40% -+ C

30%

20%

10%

0% T T T T T T T T T 1
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

-10%

—&—Students at ISCED levels 5-6 enrolled in science, mathematics, computing, engineering,
manufacturing, construction - as % of all students

=fll—Female students at ISCED levels 5-6 enrolled in science, mathematics and computing;
engineering, manufacturing and construction - as % of all female students
Male students at ISCED levels 5-6 enrolled in science, mathematics and computing;
engineering, manufacturing and construction - as % of all male students

Figure 1: Tertiary education graduates in Maths, Science and Technology as % of all fields (EU-27
countries). Source: Eurostat Statistics (Population and social conditions/Education and
training/Database/Education indicators — non-finance/Tertiary Education Graduates (educ-itertc).
Last update 11.06.13 / Extracted on 26/06/13.
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With this in mind, and in order to design interventions that can contribute to improve this trend as
effectively as possible, it is important to explore which are the students’ attitudes towards STEM
careers in order to be able to identify ingredients involved in the process of career choice. Some
studies performed with this purpose were identified at national level, one of them in Spain,
another one in Israel and two more in Estonia.

According to the authors of a study carried out in Spain (Marco, S. and Garriga, J., 2012), in order
to thoroughly understand the current decline of high school students choosing to pursue majors in
STEM the views of the protagonists themselves must be considered. The mentioned study was
conducted within the participation of more than 4700 students aged 14 to 18 from public and
private schools at regional level in both urban and rural settings and different socio-economic
backgrounds. Based on the key findings, four main challenges to increase STEM vocations are
highlighted:

e Increase the interest and motivation for STEM in primary education and make these
disciplines more attractive in secondary education.

e Improve career orientation about STEM studies in secondary education.

e For both primary and secondary, work on breaking the Pygmalion effect (self-perceived
capability as a limiting factor to study STEM) and strengthen the pleasure to learn STEM,
reinforcing the circle “I like it; I'm good at it; | feel capable”.

e Change masculine stereotypes of STEM careers and increase the visibility of female role
models and referents in these fields.

Likewise, two research studies were identified in Estonia, one focused on the social image of
researchers and engineers, and the other one focused on students’ evaluations of physics science
shows.

The latter corresponds to a Bachelor’s thesis which explores evaluations and ratings that students
gave of a science show and of the learning on physics and natural sciences derived from having
seen the show performance (Jaansalu, 2013). Although this study was not performed upon any
initiative involving S-I collaboration, it is worth highlighting some of its findings, which show that:
(i) students think physics and other sciences are necessary, but boys and girls feelings differ about
physics; and (ii) attractiveness of physics show is related to students’ ability to apply their
knowledge.

The other Estonian study (Meiesaar, 2010) is a master thesis in which the author sought answers
to three main questions: (i) how do young people represent researchers and engineers? (ii) what
are their attitudes towards the related careers? (iii) what kind of discursive schemes are
constructing these attitudes? As the main results of the study, it was found that:

e Young people consider researchers and engineers to be very clever and intelligent, really
important for the society. They are represented as energetic actors, although at the same
time, on the basis of individuals young people stigmatized them and emphasized their
exceptionality.

e The central criterion in career choices is high personal interest, and individualistic-
discursive choices are strongly connected with the social identities considered to be
“normal”.
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e The social image of researchers and engineers and the attitudes towards the related
careers are influenced by traditional gender roles.

e |t is necessary to re-contextualise young people’s concept of success linking it with using
one’s interests and abilities, to bring down the stereotypes.

The image of “the scientist” and its effect on the willingness to be a scientist and to follow a career
in science were also investigated in a comparative study in Israel (Koren and Bar, 2009). Two
different cultural populations of elementary and junior high school pupils in Israel were
considered: Hebrew-speaking pupils and Arabic-speaking Bedouin pupils. The results showed that
the image held by Hebrew pupils was similar to those held by western pupils found in previous
results. The image held by the Arabic pupils, however, differed from that found in previous
research. This image had a strong cultural trend, with Golden Age Muslim scientists’ names
dominating the list, and drawings of traditional Muslim figures. Another image found in their
drawings was that of a scientist admired as a teacher, emphasizing the Bedouin school’s formal
culture.

Some studies performed at national level have specifically been focused on gender issues related
to STEM, such as the one presented in a report by the Dutch National Expert Organisation on
Girls/Women and Science/Technology (Booy, Jansen, Joukes and Van Chaik, 2012). In particular,
this document addresses the following questions within the Dutch context: (i) What do we
currently know about gender and STEM? (ii) Are more girls and women now choosing STEM? (iii)
What is the situation with regard to gender and STEM in other countries? (iv) What have
universities done over the last few years with regard to gender and STEM? (v) What do graduates
consider to be important in a STEM study programme? (vi) Does a greater focus on women and
STEM provide any economic benefits? (vii) Does the gender balance in STEM need to be improved
further? (viii) How to proceed? Regarding the last question, it is worth mentioning that the
document highlights some preconditions for universities for the development of policy and
activities designed to successfully attract, retain and ensure the graduation of both female and
male students. These are:

e Chain approach: Collaboration with all relevant parties: secondary education, the STEM
business community and other partners within the region.

e Integrated approach: An approach that simultaneously tackles all fronts, designed to attract
and retain female students and ensure the successful progression onto the STEM labour
market. An individual focus on either intake, or progression, or graduating students is not
effective in the long term.

e Longitudinal approach: Not a collection of one-off uncoordinated activities, but instead a
sound long range strategy which is regularly evaluated in terms of effect and process, and
adjusted in the interim where necessary.

e Gender expertise: The appointment of a ‘gender expert’ with specific tasks or a gender core
team within the STEM study programmes. Reorganisations have meant that many STEM
faculties no longer have staff officers who are responsible for and have expertise in equal
opportunities, however the period in which equal opportunities coordinators were indeed
active within universities was highly productive: there was a gradual increase in the
percentage of female students over this time.
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e Gender mainstreaming of policy and activities: It is important that STEM study programmes
examine for all policy intentions and resulting activities whether these are equally effective
for both female and male students.

e Specific gender policy: Where there is a severe gender imbalance in the student population,
additional measures to redress the balance must be taken for as long as this situation
persists. An explicit focus must temporarily be placed on the target group, for instance
information activities specifically aimed at girls in secondary education who are the potential
next generation of female STEM students, and separate activities or provisions for female
students.

Another study was performed in Germany about an example of professional mentoring designed
to encourage girls to choose a job in a scientific, technical or IT-related field. According to the
authors of the study (Quaiser-Pohl et al, 2012), girls and young women in Germany are unable to
take full advantage of their superior educational credentials when entering the job market. It
appears that women are faced with a narrower field of career choices and they tend to select
occupations with lower salaries and fewer opportunities for career advancement. In this context,
at the transitional point between college or university and work, job entry mentoring is often used
to help people get jobs, but it is rarely used to support the transitions involving occupational
training. In their article, the authors present the latter type by the example of the “occupational
education” branch of the Ada-Lovelace-Project’, describing special features, prospects and
limitations of this form of mentoring.

In line with the topic of the gender gap in STEM, there is a worth mentioning study performed in
Norway which explored a research project aiming to contribute to improving recruitment,
retention and gender equity patterns in STEM education and careers (Sinnes and Lgken, 2012).
The article argues that adjusting science subjects to match perceived typical girls' and boys'
interests risks being ineffective, as it contributes to the imposition of stereotyped gender identity
formation thereby also imposing the gender differences that these adjustments were intended to
overcome. The authors also point out that some recommendations made to address the gender
issue might have only a “cosmetic character”, and that more fundamental changes to the practices
and priorities within STEM subjects and fields are required to recruit more diverse people to these
fields.

1.1 STEM education: some remarks

Apart from the studies previously mentioned, which are mainly focused on psychological and
sociological perspectives, a wide body of research has been published at international level in the
field of science education and didactics, providing very useful results which should be taken into
consideration when designing S-I initiatives that can positively contribute to the acquisition of
scientific and mathematic competences (i.e. Brandford et. al., 2000); Osborne and Dillon, 2010).

Frequently based on this research, a great deal of reports, reviews and white papers have been
published worldwide which, despite not being focused on STEM-related S-I partnership, provide
frameworks and recommendations that constitute a good basis for the development of initiatives
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which can contribute to a better understanding of key concepts by students and to increase their
interest in STEM careers. This is the case, for example, of a report published in the USA which
provides an overview of K-12 (primary and secondary) STEM education (Hanover Research, 2011).
It presents STEM-focused schools, which are said to find innovative methods for structuring the
curriculum, develop instructional techniques, recruit highly-qualified teachers, provide
opportunities for extracurricular activities, and foster connections with the professional STEM
community. In the report it is stated that implementation should include careful research, a long
planning process, and a detailed blueprint of the STEM program, and that a coherent and rigorous
curriculum that focuses on depth rather than breadth is essential for any successful STEM school
initiative (better to focus on teaching few but fundamental ideas instead of teaching collections of
fragmented concepts and series of disconnected facts). Pedagogical techniques used in STEM-
focused schools include project-based learning, workplace or lab-based learning, the use of
technology-supported learning tools, as well as traditional, teacher-led instruction. It is also
affirmed that one way to motivate students and cultivate their interest in STEM subjects is to offer
them various extracurricular activities and that professional development for STEM teachers
should persist over an extended period of time. Surveys of teachers, mentioned in the report,
suggest that teachers were most interested in STEM-focused professional development that
emphasized career awareness, inquiry based activities, and interdisciplinary activities, and that
visits and tours or workshop activities were the most preferred modes of delivery.

Another more recent report presents a new Framework for K-12 science education in the USA
which is, according to the authors, the foundation for the upcoming Next Generation Science
Standards (NGSS) (Schweingruber, Quinn, Keller and Pearson, 2013). The framework, which was
built on the fusion of expert science knowledge and leading research in the teaching and learning
science, is stated to offer a new vision where students experience science in the classroom,
combining traditionally-taught core ideas with science and engineering practices and crosscutting
concepts.

It is also worth mentioning that, in Australia, a recent report was published collecting the results of
a project aimed at exploring what different countries are doing to develop participation and
performance in STEM disciplines and the take-up of STEM in the labour market and research
system (Marginson, Tytler, Freeman and Roberts, 2013). The findings highlight a number of STEM
issues, emerging from the country reports and international comparisons, together with
examination of STEM in Australia, that are key topics for discussion at the national level. These are
STEM in Society, Attitudes to STEM, Framing National STEM policy and strategy, School curriculum
and pedagogy, Teachers and teaching, Labour Markets and STEM, Girls and women, STEM and
indigenous students, Partnerships and enrichment activities and National STEM coordination.

At European level, the Dutch and the Belgian experts highlighted two very popular documents,
already considered in previous InGenious documents. Due to the influence of these documents
and the fact that both experts mentioned them, it has been considered interesting to recall some
of their main results. The first one is a report based on the work performed by a group of experts
(tasked by the European Commission) who examined a cross section of ongoing initiatives to draw
from them elements of know-how and good practice that could bring about a radical change in
young people’s interest in science studies (Rocard, 2007). The authors point out that, even though
the science education community mostly agrees that pedagogical practices based on inquiry-based
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methods are more effective to improve the way science is taught in schools, the reality of
classroom practice is that in the majority of European countries these methods are simply not
being implemented. Thus, although the current initiatives in Europe actively pursuing the renewal
of science education through “inquiry based” methods show great promise, they are not on a scale
to bring about substantial results, and are not able to fully exploit the potential European level
support for dissemination and integration.

On the other hand, the second report develops seven recommendations to enhance STEM
education (Osborne and Dillon, 2008), two of which are particularly relevant for the development
of STEM-related S-I partnerships:

e EU countries should ensure that: (i) teachers of science of the highest quality are provided
for students in primary and lower secondary school; (ii) the emphasis in science education
before 14 should be on engaging students with science and scientific phenomena. Evidence
suggests that this is best achieved through opportunities for extended investigative work
and “hands-on” experimentation and not through a stress on the acquisition of canonical
knowledge.

e Good quality teachers, with up-to-date knowledge and skills, are the foundation of any
system of formal science education. Systems to ensure the recruitment, retention and
continuous professional training of such individuals must be a policy priority in Europe.

Also within the European context, existing challenges and national policies in Mathematics
Education, as well as national practices, policies and research in Science Education have been
explored in two recent reports written by national Eurydice Contributors (Eurydice, 2011a;
Eurydice, 2011b). In the first case, an overview of the policies and initiatives to increase student
motivation in learning mathematics is provided (in Chapter 5 — Improving Student Motivation),
presenting national strategies and practices for fostering positive attitudes towards STEM-related
subjects. Among these, innovative teaching methods, school partnerships with universities or
businesses, and extra-curricular activities targeting talented students in particular are included.
The report on Science Education gives an overview (in Chapter 2) of current approaches to and
measures in place for raising interest in and motivation for science. It also presents national
strategies in place in European countries for promoting science education and deepens the topics
of school partnerships, science centres and guidance measures. In line with this, a comparative
analysis on national measures taking place in 21 European countries to increase students’ interest
in pursuing STEM studies and careers was performed and published in a report (Kearney, Wastiau,
Gras-Velazquez, Gre¢nerova and Baptista, 2011).

Finally, a research paper by Dutch authors has been published highlighting the importance of
mathematical skills in the labour market and the need to promote them from the early school
(Hoyles et. al., 2010). The authors argue, based on a series of case studies from the manufacturing
and financial service sectors, that there has been a radical shift in the type of mathematical skills
required for work — a shift not yet fully recognised by the formal education system, or by
employers and managers. Examining how information technology has changed mathematical
requirements, the idea of Techno-mathematical Literacies (TmL) is introduced to describe the
emerging need to be fluent in the language of mathematical inputs and outputs to technologies
and to interpret and communicate with these, rather than merely to be procedurally competent
with calculations. The authors argue for careful analyses of workplace activities, looking beyond
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the conventional thinking about numeracy, which still dominates policy arguments about
workplace mathematics.

1.2 Research results on STEM educational practices

In the Netherlands, several studies have been performed regarding the potential benefits of using
authentic practices as contexts for teaching and learning in different areas, such as ecosystem
behaviour (Westra, 2008), chemistry (Prins, 2010; Meijer, 2011), inferential reasoning (Dierdorp,
Bakker, Eijkelhof & VanMaanen, 2011) and biology (Moolenbroek, 2012).

Without going into the particular key findings of each of these studies, some remarks that are
highlighted should be considered as relevant for STEM-related S-I partnerships:

e For education to be effective, students should be willing and enabled to take an active role in
the learning activities (Westra, 2008).

e An authentic practice is a valuable, rich source of inspiration for designing teaching-learning
processes. The educational challenge is to adapt the practices to suit students’ abilities and
lead to desired learning outcomes (Prins, 2010).

In line with this study, there is a report from the “Techno-mathematical Literacies in the
Workplace” project (Bakker et. al., 2005) in which the authors state that the training of de-
contextualised mathematical ideas has long been recognised as a problematic approach to
effective skills development where mathematical skills are required in workplaces. In this sense,
and defining “learning opportunities” as flexible resources for mathematical learning that can be
incorporated within workplace technical training materials, and are situated within the contexts
and artefacts of the workplace, the authors explain how their approach may contribute to more
effective training practices.

Similarly, there are two studies about science laboratory activities as learning experiences that
could be taken into consideration when thinking of the design of new activities. The first one
(Hofstein and Lunetta, 2003) is a review of the literature associated with laboratory/practical work
in science education. The researchers insist that more appropriate research methodologies and
technology resources are now available to support research on how to help students and teachers
attain the goals for science learning that data show have been difficult to achieve. They also
emphasize the importance of providing support for teachers to collaborate with colleagues in the
science education research community so as to understand, develop and teach in ways that are
consistent with contemporary professional standards. The second one is an intervention study in
vocational education developed in the Netherlands in which the use of a visual tool that
foregrounds mathematical aspects of laboratory work illustrates how vocational mathematical
knowledge can be developed effectively and efficiently (Bakker, et. al., 2012).

On the other hand, the relationship between school and industry has been shown to be relevant
from the perspective of entrepreneurial learning, which has been suggested as one possible way
to increase students’ interest in science and technology (Sagar, 2013). However, and as pointed
out in the Swedish thesis just cited, teachers may need inspiration and support to provide
entrepreneurial learning environments for their students. This support can be provided by
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Continuing Professional Development (CPD), which can help to expand teachers’ competences in
authentic and entrepreneurial teaching issues in Science and Technology (Sagar and Mehli, 2013).
Nevertheless, collaboration with the surrounding world (including industry) in the teaching
practice is one of the components which may be included in entrepreneurial learning, although
teachers perceive requirements and barriers for integrating collaborations (Sagar, Pendrill and
Wallin, 2012).

In this sense, a selection of practical recommendations to enable teachers for entrepreneurship
education is available in the Guide for Educators published by DG Enterprise and Industry (DG
Enterprise and Industry, 2013). This guide was the outcome of two events organised along 2012
(one in Dublin, Ireland, and another one in Brdo, Slovenia) by DG Enterprise and Industry and DG
Education and Culture, and focuses on entrepreneurship education which aims to promote next to
entrepreneurial competences various other of 8 key competences for lifelong learning, i.e. the
mathematical and scientific competences.
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2. STEM School-industry partnerships in education

The studies and reports previously discussed highlight the need to give support to STEM education
by providing real contexts and promoting the skills needed for the future works. In this sense, S-I
partnerships have a huge potential to contribute to this aim, especially to provide young people
with first-hand information about STEM careers which can enhance their career education.
Actually, in countries such as Australia, the USA and the United Kingdom, there is quite a long
tradition in the collaboration between the world of work and compulsory education, and several
studies exploring existing initiatives have been published (Watters and Diezmann, 2013; Kisner,
Mazza and Ligget, 1997; Iredale, 1999). Many publications which deal with particular initiatives
involving S-1 collaboration in the UK have been identified by the corresponding national expert,
much more than in the rest of countries involved in this gathering process (Straw and Dawson,
2012; Holman and Finegold, 2010; Finegold, Stagg and Hutchinson, 2011; Collins, 2013; Education
and Training Inspectorate, 2010; Department for Employment and Learning, 2011; Department for
Employment and Learning, 2012). However, and for the sake of convenience, these will not be
covered in detail in the present document and we will mainly focus on general reports having a
broader scope.

As an example, a research on S-I links was commissioned by Futurelab to carry out a review of the
character and effectiveness of existing employer engagement initiatives in the UK STEM education
(Mann and Oldknow, 2012). Three main delivery routes for employer engagement in STEM
education activities in England were identified:

e National intermediary organisations
e Local intermediary organisations
e Direct relationships between schools and employers.

The review draws on information from a National Audit Office review undertaken in 2010
(Educating the next generation of scientists, available at

) which highlights some areas of progress including
reversal of a decline in number of young people taking STEM subjects in schools, and uptake of key
programmes such as the STEMNET® STEM Ambassadors programme. While echoing the National
Audit Office concern about the weakness of career provision related to STEM, the review suggests
there is a broadly positive feeling in the UK about the use of employer engagement as a means to
promote STEM take-up and achievement.

In another research study carried out by the National Foundation for Education Research (NFER)
and commissioned by STEMNET, the engagement of STEM small and medium sized enterprises
(SMEs) with education in the UK was explored (Harland et. al., 2012). As stated in the report,
although there is a long history of links between education and industry in the UK, much of this

8 STEMNET is a national organisation with regionalised structure which receives funding from the UK
Government Department for Business, Innovation and Skills, the Department for Education and the Gatsby
Charitable Foundation.
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work has involved large companies, and the engagement of SMEs has been seen as a major
challenge, since their small size leaves little flexibility to find time or staff to engage with
education. A top-level review of evidence and interviews with 53 SMEs in a range of STEM sectors
across the UK was carried out by NFER in this piece of research, and some of the main key findings
are the following:

e There is a relationship between size of business and the extent of engagement; smaller
businesses are less likely to engage, and to engage on a more ad-hoc basis and with a
narrower range of activities, often due to the lack of dedicated human resources staff.

e The most common types of engagement are: links with universities and colleges; offering
work experience; and involvement in specific schemes and projects (e.g. STEM Ambassadors,
Young Enterprise).

e There are a range of benefits to employer engagement in education including: enhancing the
skills’ pipeline and recruitment to the sector; staff professional development and increased
enjoyment and motivation; promoting the company’s image; capitalising on young people’s
ideas; and the opportunity to “give something back”.

e Business face a range of challenges in engaging with education including: time, capacity and
financial constraints; low awareness and understanding of schemes and how to link with
education; difficulties in engaging schools; health and safety constraints and bureaucracy;
low awareness of the benefits of engagement; and difficulties in appropriately pitching
activities and relating them to the curriculum.

A White Paper on the Future of STEM Education in the UK has been recently published by the
National Science Learning Centre (NSLC, 2013). The report describes the key elements arisen from
a discussion established between head teachers, teachers, academics, scientists and
representatives from business and industry on how to accelerate the improvement of STEM
education, and lists the recommendation arising from it. Two of them are specifically related to S-I
collaboration:

e Supporting the provision of funded opportunities for partnership working, including
placements, sabbaticals or engagement in collaborative research with universities,
business and industry.

e Giving incentives to schools and colleges to provide an enriched and enhanced STEM
curriculum, including links with employers, quality practical experiences, and research in
schools in order to maximise positive impacts on pupil achievement.

Another report produced by the Science and Engineering Education Advisory Group (SEEAG) in
Scotland provides an in-depth account of recent and current thinking about STEM and STEM
education in Scotland, and how this relates to the wider STEM employment sector and culture
(SEEAG, 2012). The report contains many references to collaboration between education and
industry in providing opportunities for learning about STEM and STEM careers, including a section
on “support from industry”. It also discusses some types of engagement by industry with schools,
and gives high priority to industry working in partnership with providers of continuing professional
development. The report recommends that industry provides support through the main
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“providers” or agencies specialising in liaison with schools (e.g. local authorities, and programmes
such as STEM Ambassadors and Young Engineers) rather than by working with schools on an
individual basis, arguing that this will provide more strategic, coherent collaboration between
schools and industry, and will make opportunities more widely available, with better quality
control and evaluation. There is also a number of recommendations in each of its eight parts,
providing comprehensive coverage of how STEM education, STEM career-related learning and
collaboration with industry fits within the broad national strategy for STEM in Scotland.

On the other hand, the role of school leaders (head teachers and their senior staff) in relation to
school’s engagement in several STEM-career related areas has been also explored in the UK.
According to the results of a research conducted by the International Centre for Guidance Study at
the University of Derby (Hutchinson, J. 2013), the presence of STEM employers in the community
local to the school can shape how the school builds its STEM career-related learning activities. In
this sense, schools that are part of a local economic community which is built on STEM-related
industries are better placed to take advantage of links with STEM employers than those in
economic areas dominated by non-STEM industries. However, the research found that the local
presence of STEM employers did not guarantee that a school would engage with them. It was also
pointed out that schools without an obvious STEM employer presence in their locality could still
become engaged with STEM industry in other ways, although the key appears to be the
commitment of the school senior leadership and the extent to which they prioritise STEM career-
related learning. Two of the recommendations made in the report are:

e Teachers who design, implement and manage STEM career-related learning initiatives need to
be allocated time, responsibility and esteem.

e Teachers who have wider work experiences should be encouraged to share their learning and
contribute their skills to support STEM career-related learning opportunities.

e Head teachers should allocate time to inform all teaching staff of the career-related learning
that occurs within school, and should facilitate further training for STEM leaders on general
sources of careers information and on the nature of STEM careers.

o STEM career-related learning should be undertaken for all young people in secondary school.

In line with this, a report was prepared by the Scottish Science Advisory Council where they
explored ways in which the links between schools, universities and business can be enhanced to
support science education in Scotland (Scottish Science Advisory Council, 2011). A list of ten
recommendations was given along the report, the following ones being especially relevant for S-I
partnerships:

e CPD should be developed further to include the full range of science-related CPD
opportunities available (including those available via industry).

e There should be a greater role for industry and academia in developing and contributing to
science-specific CPD for science teachers.

e There should be a greater role for industry in educating teachers, particularly career advisers
and guidance teachers, and parents/carers about the wealth and diversity of STEM-related
careers.
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The need for cooperation between the education system and the business sector was also
emphasized in a report published in Israel, which states that at present there is no real
coordination between the needs and demands of employers and the supply in the labour market,
and that the involvement of the partner companies is very limited (Hachmon & Eisenberg, 2010).
The report also states that the wider picture of the contribution of industry to education in the
long term is lacking and most of the cooperation is undertaken on the basis of adopting company’s
social commitment rather than from the viewpoint of the benefits that may be derived from such
cooperation. In this sense, some recommendations are given on how to facilitate the cooperation
between these two worlds:

e To create a legislated inter-ministerial body to institutionalise the various activities of
cooperation at every level of education with the business sector, and to provide this body
with a long-term budget.

e To reduce governmental bureaucratic procedures.

e To ensure the efficient use of all the available resources, governmental and otherwise, and
the rational utilisation of human resource potential in order to close gaps between supply and
demand, and between the needs of employers and trained human resources.

Another report was funded by Google-Israel to investigate ways to advance innovation in Israel
and to empower its economy through the use of ICT in the public sector (E-nnovate Israel, 2013). It
highlights that Israel is much less advanced in the use of technology in the public sector than other
countries, and that the increase in the use of ICT in the public sector relies on individuals with
computer literacy and computer based skills. The report lists steps taken in the past to encourage
Israeli junior high and high school students to study STEM, and presents recommendations that
might enable the state to preserve its present prestige as innovator. In this context, it is pointed
out that vocational and technological education need to be planned and monitored, STEM studies
need to be encouraged, students’ interests examined, and academic excellence in STEM ensured
through the establishment of greater links between academia and industry. Moreover, mention is
made of peripheral populations who traditionally do not choose STEM but should be recruited and
assisted. The report also states that the weakening of the Israeli school system in the last 15 years,
the dwindling of vocational studies and the decrease in funding for research in Israeli academia
are all obstacles that need to be addressed in order to bring about the necessary change in the use
of ICTs in the future.

On the other hand, there is a compendium of best practice promoted by a multinational company
which shows an example of public-private partnerships in the United States addressed to improve
education and bolster students’ achievement in STEM (Bayer Corporation, 2010). According to this
compendium, a STEM education program should meet a set of criteria. These criteria are based on
guidelines provided by the US Building Engineering and Science Talent -BEST- Commission,
National Science Education Standards and National Science Resources Center:

e Challenging Content/Curriculum: an inquiry-based, experimental curriculum that is clearly
defined and understood
- Related to real-world applications;
- Encourages critical thinking, problem solving and team working;
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- Goes beyond minimum competences;
- Reflects local, state and/or national standards;
e An Inquiry Learning Environment: an environment where teachers and their students work
together as active learners
- Teachers have access to and time allotted for professional development that hones
their science knowledge and experimental teaching approach;
- Necessary curriculum materials are supplied in full;
- Students’ diversity, individuality and uniqueness are recognized and respected;
e Defined Outcomes/Assessment: goals are clearly identified and success is measured against
them
- Assessment tools are designed to measure outcomes;
- Assessment provides:
i. Both quantitative and qualitative information;
ii. Basis for research and continuous improvement of program;
e Sustained Commitment/Community Support: program has strong leadership and sufficient
resources:
- Continuity of program funding;
- School and/or school district support;
- Community support, including parents and private industry;

More recently, a White Paper was published proposing an example of business-education
collaboration in the United States, which involves the creation of a new facility (a STEM Innovation
Centre) that would provide opportunities for STEM-related business and industry investors, non-
profit organisations, private entities, and higher education agencies to offer on-campus
instruction, mentorships, internships, cooperative learning experiences, and work study programs
for high school students to gain real-world experiences in the workplace (Kerr, 2013).

In Australia, school-industry partnerships have been also extensively studied. In a recent paper, a
set of four case studies of partnerships designed to enhance student interest in STEM was
reported (Watters and Diezmann, 2013). The descriptive multiple case study approach adopted in
the paper provides a retrospective account of selected cases of interest which were identified in a
series of ongoing evaluation projects. The key finding is that the formation of relationships and
partnerships, in which students have high degree of autonomy and sense of responsibility, is
paramount to positive dispositions towards STEM. The authors argue that, although the study
draws on experiences in one educational jurisdiction, it has significance for planning and
implementing effective strategies to engage students in the foundations of STEM education.

Finally, another recent document was published by the OECD sketching lessons for promoting
educational innovation through collaboration (Karkkainen and Vincent-Lancrin, 2013). The report
explores the case study of the HP Catalyst Initiative —an education grant programme by the
Hewlett-Packard (HP) Sustainability and Social Innovation team— and highlights five technology-
supported pedagogic models (gaming, virtual laboratories, international collaborative projects,
real-time formative assessment and skills-based assessment) in STEM that have the potential to
improve students’ learning outcomes, including higher-order thinking skills. It also outlines lessons
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for policy-makers and other stakeholders willing to promote educational innovation through
collaboration, in order to foster knowledge flows, new ideas and peer learning.

e Boost collaborative innovation by early face-to-face interactions and targeted funding.

e Provide support to build capacity for quality, efficiency and sustainability.

e Use monitoring and feedback for adjustment and improvement.

e Either define consortia in detail or allow free consortium formation to enhance collaborative
innovation.

e Map project objectives, methods and expected outputs at the start to facilitate
collaboration.

e Communicate the monitoring and evaluation metrics early on.

e Consider possibilities for comparative evaluation in the design of the initiative.

2.1 Some outcomes and evaluations of initiatives involving S-I collaboration

As suggested by some of the reports mentioned above, when implementing an educational
initiative, it is important to have in mind the need to evaluate if the intended outcomes have been
properly achieved. This not only allows to check the effectiveness of the invested efforts, but also
to put forward measures to redefine the initiative in case the expectations were not accomplished.
In this sense, in the frame of the inGenious project an evaluation process has been designed and
implemented under work packages WP3 and WP6 with the aim of analysing the impact of several
S-1 practices that were piloted in the partner countries (Kudenko and Gras-Velazquez, 2013).
Among other findings of this research, the results showed that (i) interest in STEM subjects and
enjoyment of lessons are necessary, yet not sufficient factors in fostering STEM career choices of
secondary pupils; and (ii) including activities at school addressed to make students learn about
different career choices available in industry, science and technology increases 20% students’
interest in getting a job related to science and technology.

On the other hand, within the information provided by the national experts, several reports have
been collected which present some outcomes on the impact of particular initiatives involving
partnerships between schools and companies. In the UK, for example, a research study aimed at
evaluating the impact of STEMNET’s services on pupils and teachers, the evaluation being focused
on STEMNET’s three key programmes: (i) the STEM Ambassadors Programme; (ii) Management of
After-School Science and Engineering Clubs (STEM Clubs);

and (iii) Brokerage of STEM enhancement and enrichment activities — linking schools with STEM
organisations in industry, etc. (Straw, Hard and Harland, 2011). The evidence gathered during the
evaluation activities showed that STEMNET’s services are perceived to be of a high quality, and
that they are leading to a range of positive outcomes for both teachers and pupils. Notably,
involvement in STEM Clubs and/or interactions with STEM Ambassadors is increasing pupils’
interest in STEM, as well as developing their knowledge of the subjects, practical skills and generic
transferable skills (e.g. team-working, problem-solving) which are of key importance to their
future employability. The report also showed some evidence that involvement in STEM Clubs and
interaction with STEM Ambassadors can increase attainment in STEM subjects and progression to
STEM subjects. In relation to STEM Ambassadors, the evaluation suggests that more ongoing and
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sustained contact with STEM Ambassadors could lead to even greater impacts for pupils. The
evidence also suggests some issues to consider in the future, in particular relating to the place of
mathematics within STEM. However, this is of relevance not only to STEMNET, but also to the
wider community of organisations involved in STEM education.

Similarly, the Tomorrow’s Engineers programme, led by the organisations Engineering UK and the
Royal Academy of Engineering, and aimed at raising engineering career awareness through extra-
curricular engineering activities delivered by a range of partners to young people in targeted
schools across the UK, was evaluated by the National Foundation for Education Research (NFER) in
order to determine the impact of the programme and areas of effective practice (Stevens, Everett,
MacLeod and Straw, 2013).

Some studies that have been identified in other countries are more focused on vocational
education (where S-I collaboration is well established) and make emphasis on the educational
effect of internships. For instance, a Dutch study presented at the ECER VETNET Conference in
Berlin (Mazereeuw and Boersma, 2010) was performed to gain insight on the problems that
students have in connecting their learning in work placement and in school. Other studies stress
on potential learning mechanisms that are related to the learning activities and competence
development during practice periods (Akkerman and Bakker, 2011; Van der Sanden and Teurlings,
2003).

According to Akkerman and Bakker (2012), although apprenticeships have been identified as
valuable learning and working trajectories for successful transitions and relations between school
and work, they have been mostly located as activities taking place solely in the workplace with
hardly any attention for what students do and learn during release days at school. Within their
research, they conducted workplace visits and analyzed how apprentices’ experiences at work are
discussed and reflected upon with students and teachers at school, and based on the results, they
discuss how school and work institutions can mutually feed each other in facilitating apprentices’
learning.

Similarly, a study presented at the Conference proceedings ICME 2012 aimed at helping
apprentices in secondary vocational laboratory education integrate the mathematics and statistics
learned at school with work-related knowledge (Bakker, Van Mierlo and Akkerman, 2012). Within
the followed approach, the apprentices refreshed their statistical knowledge (e.g. correlation,
regression, variation coefficient) in relation to the work task of comparing two measurement
machines (including linearity, stability, reproducibility). The results revealed that the level of
integrating the mathematics and statistics learned at school with work-related knowledge
increased significantly.

On the other hand, the combination of technical knowledge with entrepreneurship education has
been also explored within the Engineer-Entrepreneur program, a start-up-oriented program
applied at a school of engineering in Israel (the Shamoon College of Engineering) which integrates
key elements in education and entrepreneurship (Yemini and Haddad, 2012).

Evaluations have been performed as well for some existing initiatives in Germany which are
specifically focused on positively influence girls’ vocational choices towards STEM.
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One of these initiatives is a one-year personal mentoring program for eleven to eighteen-year-old
female college-preparatory students in STEM. This program involved communication between
mentee and mentor with one another and with other program participants (via email, online chat,
and forums), and according to the evaluation results, greater levels of desirable short-term and
long-term developments were shown by the treatment-group participants (Stoeger, Duan,
Schirner, Greindl and Ziegler, 2013). Another report was published on the evaluation of the
“Forscherinnen-Camps” (researcher camps), a German initiative organised in Bavaria in
cooperation with companies and universities and addressed at girls aged between fifteen and
eighteen years old (Bildungswerk der Bayerischen Wirtshaft e.V, 2011). According to the reported
results of retrospective questionnaires and interviews with participants, (i) getting practical
experience was identified as a central motivation for participation, and (ii) during the camps girls
developed a more positive technical self concept.
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3. Conclusions

The present review of country reports on STEM-related school-industry partnerships allowed us
confirming many of the ideas that had already been identified along the whole study performed
within WP2. In general terms

There is a shared concern in Europe and other western countries about the importance of
having a well-qualified STEM workforce for the economic progress. The existence of several
policies and frameworks addressed to improve STEM education to enhance citizens’ literacy
and to increase young people’s interest in STEM careers reveals this concern;

Apart from improving STEM education, there is a need to address other factors which
influence students’ attitudes toward STEM careers (paying special attention to target groups,
career orientation and gender issues);

School-industry is seen as a way of positively contribute to the goal of promoting STEM
vocations among youngsters, and Anglo-Saxon countries (UK, Australia, USA) have quite a long
tradition in developing this kind of links;

Many initiatives involving school-industry links are promoted across Europe, although not
uniformly distributed (in Northern countries they tend to be more frequent than in Southern
and Eastern ones);

There is, in general, a lack of research studies at local level addressed to evaluate the impact
or the outcomes of these initiatives (although again, in North-European countries evaluation
studies are more frequent than in South and East-European ones).

More particularly, some highlighting remarks arisen from this country reports review and which
also reinforce our previous findings should be taken into consideration to promote young people’s
interest in STEM careers through initiatives involving S-I collaboration:

It is necessary to work, for both primary and secondary education, on promoting students’
self-efficacy (i.e. by strengthening the pleasure to learn STEM and students’ self-perceived
capability to deal with STEM).

A coherent and rigorous curriculum that focuses on few fundamental ideas, instead on
collections of fragmented concepts and series of disconnected facts, is essential for any
successful STEM school initiative.

Activities must be carried out covering the whole period of primary and secondary school and
anchored in the curriculum.

Masculine stereotypes of STEM careers and STEM professionals should be broken (although
this does not mean that STEM subjects should be adjusted to match perceived typical girls’
and boys’ interests, since this might be ineffective).

Instead of working on one-off uncoordinated activities, efforts should be devoted towards
more long range strategies.

Better links between industry and main providers or agencies specialising in liaison with
schools should be established to provide more strategic, coherent collaboration and to make
opportunities more widely available, with better quality control and evaluation.

The commitment of head teachers is essential for the success of school-industry links
(especially in schools without an obvious STEM employer presence in their locality).
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e Career orientation needs to be improved (e.g. through professional mentoring schemes and
other STEM career-related learning activities, as well as by offering STEM-focused professional
development to teacher that emphasize career awareness).

e Industry could play a greater role in supporting teachers CPD (particularly career advisers and
guidance teachers) and showing the general public the wide diversity of STEM-related careers.

Finally, based on the topics covered by the reported studies, some particularities were found
pointing to certain areas as especially relevant in different countries:

¢ In the UK, evaluation of the impact or outcomes of existing initiatives (many of which involve
“employer engagement” with education).

e Inthe Netherlands, links between industry and education at higher stages (vocational, college,
etc.) and benefits of authentic practices as contexts for teaching and learning.

e In Germany, initiatives specifically addressed to promote STEM among girls as a way of
addressing the gender imbalance in STEM.

¢ Inlsrael, the social image of scientists and the link with students’ cultural background.

e In Sweden, entrepreneurship and entrepreneurial learning.

These particularities confirm the need to promote cross-country cooperating across Europe in
order to take advantage of the strengths and potentialities of each country in the field of
promoting STEM careers by means of S-l cooperation.
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APPENDIX | = LIST OF ABBREVIATIONS

CPD Continuous Professional Development

S-l School-Industry
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APPENDIX II - DETAILS OF THE CALL FOR NATIONAL
STEM EXPERTS IN THE AREA OF SCHOOL-INDUSTRY
COLLABORATION

Background

The overall aim of the inGenious project is to reinforce the link between school - industry
collaboration by coordinating and building upon existing school and industry initiatives in the area
of STEM education with the scope of fostering young European’s interest in STEM education and
careers.

Within this context a call for the nomination of National STEM experts in the area of school-
industry collaboration is being launched to identify research studies, STEM education and reports
which were developed and publicly available at national level with the scope of promoting school-
industry collaboration as a way of fostering students’ interest in STEM careers.

Profile

National academic expert with relevant experience and knowledge on the school-industry
collaboration in STEM Education who will compile high quality and timely information on the
subject matter.

Tasks

The expert will identify research studies, STEM Education projects and reports which have
been developed in your country and which involve and/or promote school-industry
partnerships as a way of fostering students’ interest on STEM careers. In particular, the goal is
to identify:

- Relevant research in the field of STEM related to school-industry initiatives which has
achieved impact to be published at national and international level.

- Research results about existing national and local initiatives in Europe that have been
researched only at national level with research results disseminated only in the national
language at national level.
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APPENDIX Il - FIELDS REQUESTED IN THE
QUESTIONNAIRE ADDRESSED TO THE STEM
EXPERTS

1. Name of expert

NATIONAL STEM EXPERT DETAILS 2. Country

3. Select what would you like to report

1. Title of the report

2. Name of author/s

REPORT DETAILS 3. Year of publication

4. Provide the hyperlink of the report (if
available)

5. Provide an abstract of the report (in english)

1. Title of the study

2. Name of author/s

3. Year of publication

RESEARCH STUDY DETAILS 4. Name of national or international journal,
issue number and pages (if applicable)

5. Provide the hyperlink of the research study (if
available)

6. Provide an abstract of the research study and
main findings (in english)

PROJECT DETAILS 1. Name of the project
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2. Name of the funding body

3. Number of partners in the project

4. List the country / countries involved in the
project

5. Provide the hyperlink of the project (if
available)

6. Provide an abstract on the project (in english)

1. Title

2. Author / institution

OTHER DETAILS 3. Year of publication

4. Provide the hyperlink (if available)

5. Provide an abstract (in english)
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APPENDIX IV - LIST OF PROJECTS/INITIATIVES REPORTED BY THE NATIONAL
STEM EXPERTS

Name of the initiative

Funding body/bodies

Countries involved

Hyperlink

Industry in school

Austrian chamber of industry (iv)

Austria

Schools in the industy

Austrian chamber of industry (iv)

Austria/styria

Get into technic

Salzburg chamber of industry

Austria/salzburg

Cooperation school-industry - Austria
Cooperation between school
and private enterprises within
business & commercial, food Landwirtschaftliche fachschule pyhra Austria

processing & technology
education

stimula: stimulating science &
technology competences
through innovative means for

Germany romania spain
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http://www.dieindustrie.at/ausbildung/kooperation-industrie/klassenzimmer/
http://www.dieindustrie.at/ausbildung/kooperation-industrie/klassenzimmer/
http://www.erlebniswelt-wirtschaft.at/
http://www.die-salzburger-industrie.at/Schulworkshops.49.0.html
http://www.die-salzburger-industrie.at/Schulworkshops.49.0.html
http://www.dieindustrie.at/uploads/2011/03/2013_09_%C3%9Cbersicht_Kooperation-Schule-Industrie_low.pdf
http://www.dieindustrie.at/uploads/2011/03/2013_09_%C3%9Cbersicht_Kooperation-Schule-Industrie_low.pdf
http://www.dieindustrie.at/uploads/2011/03/2013_09_%C3%9Cbersicht_Kooperation-Schule-Industrie_low.pdf
http://www.lfs-pyhra.ac.at/
http://stimula-project.eu/
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teaching and learning

Escolab - Spain

Engineering by doing Euss (escola universitaria salesiana de sarria) Spain
Petit (proyecto educativo de

tecnologia, innovacién y Valnalon (ciudad tecnoldgica del valle del nalén) Spain

trabajo)
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http://stimula.files.wordpress.com/2013/09/stimula_book.pdf
http://stimula.files.wordpress.com/2013/09/stimula_book.pdf
http://www.escolab.cat/index-e.php?opcio=quees
http://www.escolab.cat/index-e.php?opcio=quees
http://www.euss.es/web/portal/ca/continguts/175/engineering-by-doing.htm
http://www.euss.es/web/portal/ca/continguts/175/engineering-by-doing.htm
http://www.valnaloneduca.com/petit/
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Name of the initiative

Funding body/bodies

Countries involved

Hyperlink

Connecta't a I'enginyeria

Spain

Noa & max. Atrapats en
electronia (“noa & makx, stuck in
electronia")

Fecyt, everis and upf (universitat pompeu fabra)

Spain

Supporting guidance of primary
school pupils on vet through the
development of polytechnic
education aimed at developing
job skills and working with
talents

Co-financed by eu through social funds

Slovakia

Development of secondary
vocational education

Slovakia

Festival vedy a techniky /
science fair of slovakia - festival
of science and technology

Slovakia

Forscherinnen camp

Bayerisches staatsministerium fiir wirtschaft,
infrastruktur, verkehr und technologie (bavarian
ministry for economy, infrastructure, traffic and

Germany: bavaria
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http://www.carnetjove.cat/connectat/mostraBecaConvocatoriaDetalls!mostraConvocatoriaFromBO.action?convocatoriaTraspas=779920
http://www.carnetjove.cat/connectat/mostraBecaConvocatoriaDetalls!mostraConvocatoriaFromBO.action?convocatoriaTraspas=779920
http://www.carnetjove.cat/connectat/mostraBecaConvocatoriaDetalls!mostraConvocatoriaFromBO.action?convocatoriaTraspas=779920
http://www.carnetjove.cat/connectat/mostraBecaConvocatoriaDetalls!mostraConvocatoriaFromBO.action?convocatoriaTraspas=779920
http://www.noamaxproject.com/?lang=es
http://www.noamaxproject.com/?lang=es
http://www.siov.sk/narodny-projekt-/24512s
http://www.siov.sk/narodny-projekt-/24512s
http://www.siov.sk/o-projekte-bek/24508s
http://www.siov.sk/o-projekte-bek/24508s
http://www.festivalvedy.sk/
http://www.tezba.de/cms/website.php?id=/de/index/aktivitaumlten/maumldchen/forscherinnen-camp.html
http://www.tezba.de/cms/website.php?id=/de/index/aktivitaumlten/maumldchen/forscherinnen-camp.html
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technology) bayerische metall- und elektro-
arbeitgeberverbande bayme und vbm (bavarian
metal and electronical employers' association)

Kitec — kinder entdecken
technik

Wissensfabrik

Germany
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http://www.tezba.de/cms/website.php?id=/de/index/aktivitaumlten/maumldchen/forscherinnen-camp.html
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_443716
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_443716
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_443716
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Name of the initiative

Funding body/bodies

Countries involved

Hyperlink

Power4school — schiiler

. Wissensfabrik Germany
entdecken energie
Nawi — geht das? / nawi plus Wissensfabrik Germany
Vom klein-sein zum einstein Wissensfabrik Germany
. . Niedersachsisches ministerium
Niedersachsen-technikum e . . Germany
(qualifizierungsoffensive niedersachsen)
Mintalente Vdi - verein deutscher ingeniuere Germany
Mint relation Initiative neue qualitat der arbeit Germany
Genius Daimler Germany
S L Austria switzerland the
Bundesministerium fur bildung und forschung netherlands beleium
Girls day bundesministerium fur familie, senioren, frauen g

und jugend europaischer sozialfonds fur

kosovo czech republic
spain luxembourg poland



https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_517164
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_517164
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_517164
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_443713
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_443713
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_443713
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_453574
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_453574
https://www.wissensfabrik-deutschland.de/portal/fep/de/dt.jsp?setCursor=1_453574
http://www.niedersachsen-technikum.de/koordinierungsstelle/aufgaben-und-ziele.html
http://www.niedersachsen-technikum.de/koordinierungsstelle/aufgaben-und-ziele.html
http://www.niedersachsen-technikum.de/koordinierungsstelle/aufgaben-und-ziele.html
http://www.mintrolemodels.de/index.php?id=2250
http://www.mintrolemodels.de/index.php?id=2250
http://www.mintrelation.de/
http://www.genius-community.com/
http://www.girls-day.de/
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deutschland europaische union

liechtenstein kirgistan
hungary france italy
norway estonia japan

Thyssenkrupp steel europe

Thyssenkrupp

Germany
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http://karriere.thyssenkrupp-steel-europe.com/en/career/school-students/kooperation-schulewirtschaft/schulkooperationen.html
http://karriere.thyssenkrupp-steel-europe.com/en/career/school-students/kooperation-schulewirtschaft/schulkooperationen.html
http://karriere.thyssenkrupp-steel-europe.com/en/career/school-students/kooperation-schulewirtschaft/schulkooperationen.html
http://karriere.thyssenkrupp-steel-europe.com/en/career/school-students/kooperation-schulewirtschaft/schulkooperationen.html
http://karriere.thyssenkrupp-steel-europe.com/en/career/school-students/kooperation-schulewirtschaft/schulkooperationen.html
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Name of the initiative

Funding body/bodies Countries involved

Hyperlink

Schulewirtschaft

Beauftragte der bundesregierung fir migration,
flichtlinge und integration; bertelsmann stiftung;
bundesagentur fir arbeit; bundesministerium
des innern; bundesministerium fur wirtschaft Germany, all federal

und technologie; deutsche kreditbank ag; states
deutscher sparkassen- und giroverband;
mcdonald's; stiftung der deutschen wirtschaft;

siemens.
Ada-lovelace-project - Germany
Girls’ day — madchen- i German
zukunftstag y
Views program - Israel
Ta’asiyeda industry for . .
y y The manufacturers’ association of israel Israel

advanced education

Tov - the technician and
matriculation programme (tech-
mat)

Department for technology education and
vocational training, ort israel, amal vocational Israel
schools and manufacturers’ association of israel
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http://www.schulewirtschaft.de/www/schulewirtschaft.nsf/ID/EN_Home
http://www.schulewirtschaft.de/www/schulewirtschaft.nsf/ID/EN_Home
http://www.ada-lovelace.com/
http://material.kompetenzz.net/girls-day/veroffentlichungen
http://material.kompetenzz.net/girls-day/veroffentlichungen
http://www.insidehighered.com/views/2012/09/20/essay-role-research-universities-promoting-stem-education#.UlPczz7WeeQ.email
http://www.insidehighered.com/views/2012/09/20/essay-role-research-universities-promoting-stem-education#.UlPczz7WeeQ.email
http://www.insidehighered.com/views/2012/09/20/essay-role-research-universities-promoting-stem-education#.UlPczz7WeeQ.email
http://www.insidehighered.com/views/2012/09/20/essay-role-research-universities-promoting-stem-education#.UlPczz7WeeQ.email
http://www.industry.org.il/eng/?CategoryID=769
http://www.industry.org.il/eng/?CategoryID=769
http://www.industry.org.il/?CategoryID=1485&ArticleID=1135&sng=1
http://www.industry.org.il/?CategoryID=1485&ArticleID=1135&sng=1
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Cadre for science and

Ministry of education Israel
technology
The ministry of education, the jewish agency for
Atidim israel, leumi bank, private wertheimer Israel

foundation
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http://cms.education.gov.il/EducationCMS/Units/MadaTech/HinucMadaTech/Projects/Atuda/AtudaLemanhigutMadayit.htm
http://cms.education.gov.il/EducationCMS/Units/MadaTech/HinucMadaTech/Projects/Atuda/AtudaLemanhigutMadayit.htm
http://cms.education.gov.il/EducationCMS/Units/MadaTech/HinucMadaTech/Projects/Atuda/AtudaLemanhigutMadayit.htm
http://cms.education.gov.il/EducationCMS/Units/MadaTech/HinucMadaTech/Projects/Atuda/AtudaLemanhigutMadayit.htm
http://atidim.org/
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Name of the initiative

Funding body/bodies

Countries involved

Hyperlink

Experimint Experimint e.v. Germany
Junior-ingenieur-akademie Deutsche telekom stiftung Germany
Mathe4life Stiftung rechnen Germany

Roberta - lernen mit robotern

Fraunhofer iais

England italy sweden
switzerland austria

Nawi aktiv +!

Deutsche post ag

Germany: schleswig-
holstein

Kieler forschungswerkstatt

Leibniz-institut fiir die padagogik der
naturwissenschaften und mathematik (ipn);
exzellenzcluster "ozean der zukunft” (cau);

exzellenzcluster "entziindungsforschung” (cau);
sonderforschungsbereich 677 (cau);
mathematisch-naturwissenschaftliche fakultat
(cau); technische fakultat (cau); ministerium fur
bildung und wissenschaft schleswig-holstein;
stadtwerke kiel; stadt kiel; industrie- und

Germany
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http://www.experimint.de/de/
http://www.komm-mach-mint.de/MINT-Du/Projekt-des-Monats/experiMINT
http://www.komm-mach-mint.de/MINT-Du/Projekt-des-Monats/experiMINT
http://94.100.251.4/dtag/cms/content/Telekom-Stiftung/de/410620
http://94.100.251.4/dtag/cms/content/Telekom-Stiftung/de/410620
http://stiftungrechnen.de/index.php/projekte/mathe4life
http://stiftungrechnen.de/index.php/projekte/mathe4life
http://www.roberta-home.de/de
http://www.nawi-aktiv.de/
http://www.nawi-aktiv.de/english/
http://www.forschungs-werkstatt.de/
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handelskammer kiel (ihk); lighthouse foundation.

Evat: entdecken, verstehen,
anwenden, transferieren

Metropolregion hamburg

Germany: hamburg,
niedersachsen, schleswig-
holstein
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http://metropolregion.hamburg.de/leitprojekte/3034116/1-7-evat.html
http://metropolregion.hamburg.de/leitprojekte/3034116/1-7-evat.html
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Name of the initiative

Funding body/bodies

Countries involved

Hyperlink

Cisco and three nongovernmental organizations
(ngos): keren hayesod united israel appeal;

The net@ cisco project tapuah, the israeli association for the Israel
advancement of the information age; and the
jewish agency.
Th hnion, haifa municipality, manuf rer’
Movilot latechnion, females e tec . Ic.) ! a'. amu |c.|pa ity, ma ,u ?CtL,' ers
. . association of israel, wizo (women’s zionist
leading to the technion, to stem L . . L. ) Israel
. organization), in collaboration with intel, ibm and
and to industry . .
rafael industries
Internship program at ort
P prog Ort braude college Israel
braude college
Intel in education Intel Israel
Ministry of economy Israel

Miphne —educational
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http://www.jafi.org.il/JewishAgency/English/Israel/YouthFutures/HighSchool/Neta/News/2009
http://www.jafi.org.il/JewishAgency/English/Israel/YouthFutures/HighSchool/Neta/News/2009
http://www.jafi.org.il/JewishAgency/English/Israel/YouthFutures/HighSchool/Neta/News/2009
https://www.cisco.com/web/about/ac48/pdf/EU_Case_Study_Net.pdf
https://www.cisco.com/web/about/ac48/pdf/EU_Case_Study_Net.pdf
http://www.youtube.com/watch?v=vLNZqJ8Vl0Q
http://www.youtube.com/watch?v=vLNZqJ8Vl0Q
http://movilot-latechnion.com/about_u/
http://www.braude.ac.il/?catid=%7B3418246A-D4F6-4F0C-930C-72F8BA25BB53%7D
http://www.braude.ac.il/?catid=%7B3418246A-D4F6-4F0C-930C-72F8BA25BB53%7D
http://www.braude.ac.il/?catid=%7B3418246A-D4F6-4F0C-930C-72F8BA25BB53%7D
http://www.intel.com/cd/corporate/education/emea/heb/395465.htm
http://www.intel.com/cd/corporate/education/emea/heb/395465.htm
http://www.intel.com/content/www/us/en/corporate-responsibility/intel-in-israel.html?wapkw=israel+education
http://www.intel.com/content/www/us/en/corporate-responsibility/intel-in-israel.html?wapkw=israel+education
http://www.intel.com/content/www/us/en/corporate-responsibility/intel-in-israel.html?wapkw=israel+education
http://www.moital.gov.il/NR/exeres/0C542A56-23CA-4533-8229-D4EC74339907.htm
http://www.moital.gov.il/NR/exeres/0C542A56-23CA-4533-8229-D4EC74339907.htm
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technological centre

First (for inspiration and
recognition of science and
technology)

First usa. Israel usa, industries, ministry of
education

Israel, usa
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http://www.firstisrael.org.il/
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Name of the initiative

Funding body/bodies

Countries involved

Hyperlink

Science is for sharing

Weizmann institute of science

Israel

Establish. European science and
technology in action: building
links with industry, schools and
home

Ireland; sweden; poland;
czech republic; malta;
slovakia; estonia; italy;
germany; netherlands;

cyprus

Euroskills

Austria, belgium,
bulgaria, croatia, cyprus,
estonia, finland, france,
germany, hungary, italy,

latvia, lithuania,
luxemburg, malta,
norway, portugal,
slovenia, slovakia, spain,
switzerland, sweden,
netherlands, great britain

Mascil. Mathematics and
science for life! Supporting
actions on innovation in the

classroom: teacher training on
inquiry based teaching methods
on a large scale in europe

Germany, greece,
netherlands, england,
spain, norway
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http://wis-wander.weizmann.ac.il/science-and-society#.UnHrmfnIbQh
http://wis-wander.weizmann.ac.il/science-and-society#.UnHrmfnIbQh
http://wis-wander.weizmann.ac.il/science-and-society#.UnHrmfnIbQh
http://www.establish-fp7.eu/
http://www.euroskills.org/
http://www.mascil-project.eu/
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Name of the initiative

Funding body/bodies

Countries involved

Hyperlink

Primas. Promoting inquiry in
mathematics and science
education across europe

Germany, switzerland,
netherlands, uk, spain,
slovakia, hungary, cyprus,
malta, denmark, romania,
norway

Career day

Jet-net

Netherlands

Dutch technology week

Netherlands

Engineer at school

Kivi niria and jet-net

Netherlands

Expedition chemistry

Netherlands

First lego league

International

Girlsday

Netherlands

Lab experience days

Netherlands

Oefenfabriek

Netherlands

Waterfabriek

Netherlands

Volvo adventure

Volvo group

International
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http://www.primas-project.eu/
http://www.jet-net.nl/
http://dutchtechnologyweek.com/
http://www.ingenieuratschool.nl/
http://www.c3.nl/projecten/overzicht-projecten/details/expedition-chemistry
http://www.c3.nl/projecten/overzicht-projecten/details/expedition-chemistry
http://www.legoleague.org/
http://www.girlsday.nl/girlsday-in-english.html
http://www.girlsday.nl/girlsday-in-english.html
http://www.labexperience.nl/
http://www.oefenfabriek.nl/
http://waterfabriek.tumblr.com/
http://www.volvoadventure.org/Default.aspx?cookie=test
http://www.volvoadventure.org/Default.aspx?cookie=test
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Virtue school project Sweden
Scania summer school Scania cv ab Sweden
Liseb d physics, Liseb b; uni ity of gothenburg; halmstad

iseberg and physics iseberg ab; university of gothenburg; halmsta Sweden

mathematics

university
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http://www.science.gu.se/samverkan/skolkontakter/grundskolan/virtue/
http://www.science.gu.se/samverkan/skolkontakter/grundskolan/virtue/
http://www.scaniahalsocenter.se/personalarrangemang/sommarskola-teknik/
http://www.scaniahalsocenter.se/personalarrangemang/sommarskola-teknik/
http://liseberg.com/en/home/
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Name of the initiative Funding body/bodies Countries involved Hyperlink
Problemldsarna Teknikféretagen Sweden
Teknik “th
eknikspanarna, “the Teknikforetagen Sweden

technology watchers”

Stemnet - science, technology,
engineering and mathematics
network

Uk government department for business
innovation and skills; uk government department
for education; the scottish government; the
gatsby charitable foundation.

England scotland wales

Bloodhound ssc

A wide range of sponsors are involved, including
swansea university, the engineering and physical
sciences research council, serco, university of
west of england, stp, ris, rolls royce, goodridge
fluid transfer systems, institution of mechanical
engineers, cisco, the british army, the royal air
force, northern cape, mtn and cosworth. Other
sponsors have been involved in earlier stages,
and it is very likely that further sponsors will
become engaged as the project develops

All uk south africa a
growing number of
countries around the
world have schools
registering with the
project

Project enthuse

Co-funding by partners department for
education, wellcome trust, bp, astrazeneca,
astrazeneca science teaching trust, electric

foundation, bae systems, glaxosmithkline, roll

England, scotland wales,
northern ireland also
open to republic of
ireland
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http://www.problemlosarna.nu/
http://www.teknikforetagen.se/hem/vi-arbetar-med/kompetensforsorjning/aktiviteter--projekt/teknikspanarna/
http://www.teknikforetagen.se/hem/vi-arbetar-med/kompetensforsorjning/aktiviteter--projekt/teknikspanarna/
http://www.teknikforetagen.se/hem/vi-arbetar-med/kompetensforsorjning/aktiviteter--projekt/teknikspanarna/
http://www.teknikforetagen.se/hem/vi-arbetar-med/kompetensforsorjning/aktiviteter--projekt/teknikspanarna/
http://www.stemnet.org.uk/
http://www.bloodhoundssc.com/
https://www.sciencelearningcentres.org.uk/about/partners/project-enthuse/
https://www.sciencelearningcentres.org.uk/about/partners/project-enthuse/
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royce, vodaphone, vodaphone group foundation
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Name of the initiative Funding body/bodies Countries involved Hyperlink
Bp schools link Bp sponsored Uk -
The smallpeice trust Smallpeice - indpendent charitable trust Uk

established in 1966 by dr cosby smallpeice
(engineer)

Young engineers

England, wales and

scotland
Tomorrow's engineers i Uk
Career academies uk - Uk
The big bang Engineering uk in partnership with the british Uk
science association, the royal academy of
engineering and young engineers
Nuffield research placements The nuffield foundation Uk
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http://www.smallpeicetrust.org.uk/
http://www.youngeng.org/home.asp
http://www.tomorrowsengineers.org.uk/home.cfm
http://www.tomorrowsengineers.org.uk/home.cfm
http://www.careeracademies.org.uk/
http://www.thebigbangfair.co.uk/
http://www.nuffieldfoundation.org/nuffield-research-placements
http://www.nuffieldfoundation.org/nuffield-research-placements

*inG

European Coordinating Body for Maths, Science and Technology (ECB)
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