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STEM education landscape in Austria

This document presents results of country-specific research on science,
technology, engineering and mathematics (STEM) education and its support in
Austria. It was prepared in the context of a wider study on ‘Promoting STEM
education in schools’ commissioned by the European Commission, Directorate-
General for Education, Youth, Sport and Culture (DG EAC).
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1. Background to the country’s education system
and STEM performance

1.1. Structure of the national school education system

In Austria, the education system! below the tertiary level is divided into three
stages: early childhood education and care (ECEC), primary education, and
secondary education, which includes both lower and upper secondary levels with
academic and vocational pathways.

Early childhood education and care (ECEC) in Austria corresponds to ISCED
level 0 and serves children from birth to six years old. This stage is divided into
créches for children under three and kindergartens for children aged three to six.?
Attendance at kindergartens is optional until the final year, which is mandatory
for all children aged five to six. ECEC focuses on social, emotional, and cognitive
development through play-based learning, fostering early literacy, numeracy, and
social skills.> Assessment at this stage is largely informal* and developmental,
preparing children for the transition to primary school.

Primary education (ISCED level 1) in Austria begins at age six and lasts for four
years, covering grades one to four. It is compulsory and free in public schools,
offering a curriculum that includes STEM subjects such as Early Mathematics and
Elementary Science. Assessment is continuous and formative, with teachers
providing descriptive evaluations in the early years and grades later on. At the
end of primary education, students are evaluated to determine their readiness for
lower secondary education.

Secondary education in Austria is divided into lower secondary (ISCED level 2)
and upper secondary (ISCED level 3). Lower secondary education typically lasts
four years, covering years five to eight (grades one to four), and is compulsory.
Students attend either Secondary school or lower levels of Academic Secondary
school,® depending on their academic performance and parental choice. The
curriculum includes STEM subjects such as Mathematics, Biology and

1 https://bildungssystem.oead.at/en/

2 Mixed-age groups (usually in kindergartens) are also available for children ages one to five.

3 The curriculum sets out six educational domains: emotions and social relationships, ethics and
society, language and communication, motor skills, health and well-being, aesthetics and
creativity, nature and technology.

4 A language proficiency test is carried out in kindergartens to determine language
competences.

5 From third grade onwards, pupils can choose between different focuses: Grammar school
branch (Gymnasium) with Latin or a modern foreign language, Science branch
(Realgymnasium) with geometric drawing, more mathematics and technical shop, or Economics
branch (Wirtschaftskundliches Realgymnasium) with more economics.
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Environmental Studies, Physics (starting at the second grade), Chemistry
(starting at the fourth/third grade),® and Basic Digital Education. Assessment
during lower secondary education is both formative and summative, with students
receiving grades and feedback to support their learning.

Upper secondary education in Austria is optional but widely attended and offers
a range of academic and vocational pathways. Academic Secondary Schools
(AHS) continue from the lower level, providing a four-year programme (fifth to
eight grade) that prepares students for the Matura examination, the qualification
needed for university admission. The AHS curriculum includes advanced studies
in languages, mathematics, sciences (Physics, Chemistry and Biology and
Environmental studies), and humanities, with elective subjects based on
students' interests.

Austria's vocational schools” and dual education system® (duale Ausbildung)
serve as pivotal anchors for STEM education by integrating theoretical learning
with practical skills. This system combines classroom instruction in vocational
schools with hands-on training in companies, focusing on areas such as robotics,
electronics, IT, and renewable energy. Designed in collaboration with industries,
the curriculum aligns closely with market needs, ensuring students acquire
relevant and cutting-edge STEM skKills. It provides accessible pathways to STEM
careers, particularly for students who may not pursue traditional academic routes,
and fosters career development through opportunities for further education.
Apprentices also engage in STEM-related competitions and project-based
learning, which enhance their problem-solving abilities and teamwork. With an
increasing emphasis on green and digital technologies, the system addresses
emerging STEM challenges while maintaining strong economic and government
support.

Special education needs (SEN) provision in Austria ensures inclusive education
for all students. SEN students are supported in mainstream schools through
individualised education plans (IEPs) and additional resources, such as special
education teachers and learning assistants. For students with significant needs,
specialised schools (Sonderschulen) are available, providing tailored programs
that align with their abilities and goals.

6 Depending on the lower secondary school.

7 https://www.bmaw.gv.at/en/Topics/Vocational-Training-and-
Skills/Apprenticeshipsandvocationaltraining.html

8 https://www.bmaw.gv.at/en/Topics/Vocational-Training-and-Skills.html
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Figure 1 The structure of Austria’s education system 2023/2024
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Source: European Commission: European Education and Culture Executive Agency, The structure of the
European education systems 2023/2024 — Schematic diagrams, Publications Office of the European Union,
2023, https://data.europa.eu/doi/10.2797/212303

1.2. Governance of STEM education in Austria

In Austria, the governance of STEM education involves multiple stakeholders
across the public and private sectors. The Federal Ministry of Education,
Science and Research (BMBWF)? is the primary authority responsible for
setting educational policies, defining curricula, and administering funding for
STEM education. The ministry ensures alignment between national STEM
strategies and the evolving needs of the labour market, with a focus on
digitalisation and innovation. Additionally, the Institute for Science and
Technology (IST Austria)'® plays a crucial role in advancing STEM research and
supporting innovative teaching methodologies in science and technology.

At the regional level, Austrian provinces have authority over school administration
and the implementation of national policies, ensuring local adaptation of STEM
initiatives. Schools operate under a decentralised system where school
autonomy allows for tailored STEM programmes that cater to regional
educational needs.

Higher education institutions, including universities and technical colleges,
contribute significantly to STEM education by training future educators and

9 https://www.bmbwf.qv.at/
10 https://ist.ac.at/
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conducting research. The University for Continuing Education Krems,'" a key
partner of the ATS STEM initiative (Assessment of Transversal Skills in STEM), 2
fosters collaboration between research and practice, helping integrate modern
STEM methodologies into teaching.

The Osterreichische Lehrerinnen Initiative (Austrian Teachers’ Initiative)’
supports educators by offering professional development and training in STEM
teaching, ensuring that pedagogical approaches stay up to date with
technological advancements. Similarly, the Austrian Student Union
(Osterreichische Hochschiilerinnen- und Hochschiilerschaft)'*  represents
students' interests in STEM education policy discussions, advocating for better
learning conditions and equitable access to STEM fields.

The private sector also plays an essential role in shaping STEM education by
aligning curricula with industry needs and offering hands-on learning
opportunities. Companies and industry associations collaborate with educational
institutions to provide internships, digital resources, and funding for STEM
programmes.

Non-governmental organisations (NGOs) contribute to fostering STEM
awareness and accessibility. STEM Fatale,’ for example, is dedicated to
promoting gender equality in STEM fields by encouraging female participation
and addressing disparities in STEM education and careers.

International organisations, including EU institutions and the OECD, influence
STEM education policies in Austria by providing comparative data, best practices,
and recommendations for educational reforms. Their contributions help Austria
align its STEM initiatives with broader European trends, ensuring continuous
improvement in STEM education quality and accessibility.

The following table (Table 1) details the high level overview of key stakeholders
with relevance to STEM education in Austria.

" The ATS STEM initiative (Assessment of Transversal Skills in STEM) is an EU-funded
Erasmus+ project that aims to improve how schools teach and assess STEM-related skills such
as problem-solving, creativity, and critical thinking. It helps teachers use digital tools to assess
these transversal skills and promotes more integrated, student-centered STEM education across
Europe, https://www.donau-uni.ac.at/

12 https://www.atsstem.eu

13 hitps://www.oeliug.at/

14 hitps://www.oeh.ac.at/

15 https://stem-fatale.com/about

10
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Table 1 Key stakeholders with relevance to STEM education

Policy maker

Expert/research

Practitioner/teacher
association

Students or parents’

association

NGO

Federal Ministry of
Education, Science
and research of

Republic of Austria

Institute for Science
and Technology

Die  Osterreichische

Lehrerinnen (The
Austrian Teachers)
Initiative

Austrian Student
Union

STEM Fatale

11

Proposes national education
policies and funding strategies

Sets national educational
standards and curricula

Promotes STEM digitalisation
and innovation initiatives

Oversees STEM teacher training
programmes

Conducts STEM research

Develops innovative teaching
methodologies

Supports integration of research
into STEM education

Collaborates with universities
and schools for STEM
advancement

Provides teacher training and
professional development in
STEM education

Advocates for STEM teaching
improvements

Develops and shares best
practices in STEM pedagogy

Represents student interests in
STEM education policies —
Advocates for equitable access
to STEM fields

Supports initiatives to increase
STEM participation among
students

Promotes gender equality in
STEM

Encourages female participation
in STEM fields

Supports diversity in STEM
education and careers

Organises outreach and
mentorship programmes
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e Conducts research and training

for STEM educators
Reseacher and

Lecturer/University for

Supports collaboration between

Other Continuing Education academia and schools
Krems (partner of ATS
STEM) e Develops STEM-focused
continuing education
programmes

Source: Consortium

1.3. Introduction of the country’s performance in STEM
education in 2014-2024

The table below (Table 2) presents key figures on student populations in Austria
over the past ten years.

Table 2 Key figures about the student population in Austria

2014 2024
Total e_nrolment (Pre-Primary to Tertiary 1705 895 14 1765 160 22
education)
Female students 849 110 " 881 841 22
Male students 856 785 14 883 319 22
15-year-old students with an immigrant 16.49% 12 26.6% 22

background (%)
Notes: 12 = 2012, 14 = 2014, 22 = 2022.

Sources: Eurostat, OECD (PISA).

Table 3 Key figures about the student achievement in Austria

| austia | Eueveltage

Low achieving 15-year-olds in: 2014 2024
Reading 19.5% 12 25.3% 22 <15%
Maths 18.7% 2 24.9% 22 <15%
Science 15.8% 12 22.7% 22 <15%

Ea'rI)'/ leavers from education and 7.0% 14 8.6% 23 < 9%
training (age 18 — 24)

Notes: 12 = 2012, 14 = 2014, 22 = 2022, 23 = 2023, : = not available.
Sources: Eurostat, OECD (PISA), IEA (ICILS).

In the TIMSS assessments, Austrian fourth graders have shown gains in
mathematics, with average scores rising from 508 in 2011 to 539 in 2019.
Conversely, science performance declined, with average scores dropping from

12
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532 in 2011 to 522 in 2019, alongside a decrease in advanced performers from
8% to 7% (data on 2023 results and results on eigh graders is not available).®

Among 15-year-olds assessed in PISA, mathematics performance remained
stable at a relatively low level, with scores of 491 in 2018 and 491 in 2022-2023.
The share of low performers stayed around 24-25%, while high performers
remained near 10%, both roughly aligned with OECD averages.!” Science
performance also showed little change, with scores holding steady around 491
points, indicating continued challenges in achieving higher proficiency levels.'8

Figure 2 Average achievement in Mathematics in Austria

Average achievementin Average achievementin Mathematics in Austria
Mathematics in Austria PISA Assessment

TIMSS Assessment
550

550 540
540 530
530 520
520
© £ 510
g 510 A
% 500 c 500
s 2 490
< 490 =
480 480
470 470
460 460
450
2007 2011 2015 2019 2023 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
em@uus T|\SS 4th grade PISA

Source: IEA (TIMSS), OECD (PISA)

16 International Median for students reaching the Advanced International Benchmark (625) was
6% (2019) in Science.

7 The rate of low performers in OECD (average) in Mathematics (2022) was 31.1% and high
performers 8.7%.

8 The rate of high performers in OECD (average) in Science (2022) was 7.5%.

13
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Figure 3 Average achievement in Science in Austria

Average achievement in Science in Average achievement in Science in Austria
Austria PISA Assessment

TIMSS Assessment
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550
540

540

530
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460 460
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2007 2011 2015 2019 2023 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

em@umm T|MSS 4th grade PISA

Source: IEA (TIMSS), OECD (PISA)

1.3.1. Performance in STEM and diversity

The gender gap in mathematics and science achievement among Austrian
students has shifted over the past decade. In TIMSS, the gender gap in
mathematics narrowed by 1-point, favouring boys, while in science it narrowed
by 7-points from 2012 to 2019 (favouring boys). For 8th graders, boys
outperformed girls by 6 points (TIMSS 2023 data). The same performance gap
was observed in science achievements among 8" graders in 2023. In PISA, the
gap in mathematics narrowed, while in science it slightly increased. Among
tertiary STEM graduates, the proportion of women increased from 25.3% in 2015
to 28.0% in 2022, nonetheless remaining below the EU average.

Socioeconomic disparities remain significant. Among fourth graders, the
achievement gap in mathematics between affluent and disadvantaged schools
widened from 33 points in 2011 to 39 points in 2019. For 15-year-olds, the gap
tied to socioeconomic status remained substantial, at 43 points in 2022 compared
to the OECD average of 39. Science performance disparities followed similar
patterns. However, differences in mathematics performance between immigrant
and non-immigrant students narrowed, from 33 points in 2012 to 25 points in
2022, nonetheless remaining above the OECD average (15 points).

14
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2. Overview of the main policy and structural
challenges and factors related to STEM education
in schools

2.1. Policy framework for STEM education in Austria

STEM education in Austria has been a strategic priority, given its alignment with
the country's economic and industrial landscape. However, despite ongoing
reforms, STEM subjects often remain compartmentalised, with limited
interdisciplinary integration.

Austria’s National Education Report (Bildungsbericht 2023)"® underscored the
importance of digital competences and equitable access to technology in
education. The report highlights ongoing efforts to integrate digital tools into
teaching methodologies and ensure that students across different regions receive
high-quality STEM education. The reforms also aim to reduce educational
inequalities by providing support for students from diverse backgrounds to
engage with STEM subjects effectively.

The MI(N)Tmachen Action Plan (STEM Participation Action Plan)?®® by the
Austrian Federal Ministry of Education, Science and Research (BMBWF), and
MINT Giitesiegel (STEM Seal of Approval)?! are two complementary policy
instruments aimed at strengthening STEM education across Austria, particularly
at the secondary level of education. Together, they emphasise fostering
inclusivity by increasing female participation and addressing regional and
socioeconomic disparities in access to STEM education. Both initiatives integrate
STEM topics across curricula, promoting interdisciplinary learning and practical
skills like coding and robotics. They rely on collaborative networks, encouraging
partnerships between schools, industries, and research institutions to align
education with labour market needs. The MINT Giitesiegel adds a quality
assurance framework, certifying schools that demonstrate excellence in STEM
education and incentivising continuous improvement through a three-year
certification cycle. These programmes also build nationwide communities of
educators, facilitating the exchange of best practices and innovations in STEM
education. The Action Plan is praised for increasing attention on STEM
education, however interviewees participating in this study noted that its
implementation is hindered by structural constraints.

19 https://www.bmbwf.gv.at/Themen/schule/bef/nbb.html
20 https://www.bmbwf.gv.at/Themen/HS-Uni/Aktuelles/MI%28N%29T-machen.html
21 https://www.mintschule.at/

15
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The combined efforts of both the Action Plan and MINT Gilitesiegel have
significantly enhanced the visibility and prioritisation of STEM education in
Austria. Over 690 schools, including kindergartens and vocational institutions,
have received the MINT Glitesiegel, indicating widespread adoption and the
integration of interdisciplinary STEM activities at varying education levels. Both
initiatives have fostered a cultural shift, increasing enthusiasm for STEM within
the educational community and creating opportunities for collaboration with
industries and academic institutions. The MINT Action Plan’s focus on gender
equity has led to targeted programs like MINT Girls Challenge, although
persistent gaps do remain. However, systemic barriers, such as resource
constraints, disparities in regional implementation, and the reliance on teacher
initiative, have limited the overall impact. Despite these challenges, these
instruments have laid a strong foundation for advancing STEM education and
addressing Austria’s workforce needs.

In Austria, there is no single legal definition of STEM, but the term MINT
(Mathematik, Informatik, Naturwissenschaften und Technik - corresponding to
STEM in English) is widely and consistently used across education policy and
practice to denote the STEM fields. Austrian policy documents, such as the
MI(N)Tmachen Action Plan and the MINT Gltesiegel, frame MINT as an
interdisciplinary approach that promotes competence and interest in
mathematics, digital technologies, natural sciences, and engineering. This
understanding emphasizes practical application, problem-solving, innovation,
and gender equity.

2.2. Overview of the main structural challenges and
factors related to STEM education in school

2.2.1. Fragmented approach to STEM

Austria faces several policy and structural challenges in advancing STEM
education at all levels, primarily stemming from fragmentation and limited
coordination. While numerous STEM-related initiatives and programs exist, such
as the MINT regions?? and the MINT Giitesiegel (Seal of Approval), these efforts
often operate independently without sufficient integration or overarching strategic
guidance.?® This lack of alignment can result in redundancies and missed
opportunities to amplify their impact. Although national strategies, like the STEM
Action Plan,?* have been established, and relevant system changes related to

22 https://www.mint-regionen.at/

23 |Interviews with stakeholders at the national level.

24 hitps://www.bmbwf.gv.at/Themen/HS-Uni/Aktuelles/MI(N)T-
machen.html#:~:text=Ziel%20ist%20es%2C%20den%20Anteil,Wohlstands %20in%20%C3%96
sterreich%20zu%20leisten
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creativity, innovation and sustainability have already been embedded into the
education rules and laws, the remaining challenge is their implementation, which
is inconsistent across regions. This discrepancy is partly due to the rigidity of
Austria’s education system, which limits schools’ ability to adapt and fully
integrate these strategies into everyday teaching practices.

In addition, the capacity of school leadership to implement STEM reforms
presents another challenge. Many school leaders and teachers at all levels lack
the necessary training, resource or flexibility to prioritise STEM initiatives.

Collectively, these challenges highlight the need for a more cohesive, well-
funded, and balanced policy approach that aligns national objectives with local
needs while addressing both economic conditions and comprehensive
educational development.

2.2.2. STEM transitions between education levels

Austria faces significant challenges in managing transitions within STEM
education due to regional differences in educational structures, pedagogical
approaches, and resource allocation. The transition from pre-primary to primary
education reveals a lack of continuity, as the exploratory, play-based learning
at the early level often shifts to a formal, structured curriculum, with limited STEM
integration and insufficient training for pre-primary educators.?®> Moving from
primary to lower secondary education, students encounter increased subject
specialisation and less interdisciplinary learning, which can disengage them from
STEM subjects. Resource gaps, particularly in labs and technology, exacerbate
this issue, especially in underserved areas. The transition from lower to upper
secondary education introduces further complexity, as students face divergent
pathways that can limit advanced STEM opportunities, particularly in non-STEM-
focused vocational tracks. Gender disparities also widen at this stage, with
fewer girls pursuing STEM-related fields. Across all levels, systemic rigidity in
curricula and assessments, inequitable resource distribution, and inconsistent
coordination between educational stages hinder progress, creating uneven
access and outcomes in STEM education.

2.2.3. Governance and infrastructure-related challenges for
STEM education

The country faces some challenges related to governance and infrastructure, and
STEM educational opportunities.

25 Interviews with stakeholders at the national level.

17
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A significant policy challenge is insufficient long-term funding for STEM
education.?® Schools and programmes often struggle with resource allocation,
particularly in acquiring modern equipment or financing collaborations with
external partners. While some initiatives receive support, the overall financial
framework does not adequately sustain innovative or extracurricular STEM
activities, leaving many schools reliant on ad hoc funding or the personal
initiative of educators. This funding shortfall is particularly acute in rural areas,
exacerbating disparities in resource allocation and access to quality STEM
education. While some regions, like Tirol, have robust STEM networks and
coordination, others lack comparable support for those in the field, further
contributing to uneven development in STEM education at varying levels.

As the level of funding remains a critical issue, several educational institutions
struggle to provide or maintain essential infrastructure required for STEM
education, such as laboratories, computers and modern equipment. While
project-based financing is helpful, it fails to address longer-term infrastructure
needs,? leaving schools dependent on sporadic partnerships with industry or
research institutions to access advanced technologies and expertise, for
secondary students. Furthermore, the governance structure of schools in Austria
adds to these challenges. The centralised nature of the education system
imposes strict curricular and administrative guidelines, limiting schools' autonomy
to innovate or customise STEM programmes to suit their local needs.

Finally, the availability of data and mechanisms to monitor educational
achievements remains insufficient. While programmes like MINT Gliitesiegel
provide some tracking of participation and engagement, there is no
comprehensive system to evaluate student outcomes, teacher effectiveness, or
programme success in STEM education overall. Existing monitoring systems also
fail to capture qualitative aspects, such as critical thinking and creativity, which
are essential to holistic STEM learning. Without reliable data, evidence-based
policymaking and the ability to identify and address gaps in STEM education
remain limited.

2.2.4. STEM curriculum and teaching

The STEM curriculum also presents challenges. It is often viewed as overly rigid,
fragmented, and narrowly focused on theoretical knowledge rather than
practical, interdisciplinary learning. The compartmentalisation of subjects such as
mathematics, biology, and physics into isolated silos hinders the adoption of
integrated STEM approaches, which are critical for fostering critical thinking and
problem-solving skills. Furthermore, the curriculum does not adequately address
emerging fields like coding, robotics, and sustainability, which are vital for

2 |nterviews with stakeholders at the national level.
27 Interviews with stakeholders at the national level.
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preparing students for future careers.?® Efforts to modernise the STEM
curriculum, such as incorporating project-based learning or interdisciplinary
themes, are often hampered by systemic inflexibility and insufficient teacher
training.

To this end, recruiting and retaining qualified STEM teachers is a persistent issue.
Many teachers lack specialised training in interdisciplinary STEM approaches.
While pedagogical development opportunities are available, they often prove to
be insufficient to provide adequate support for interdisciplinary and innovative
teaching methods. The reliance on the initiative of individual teachers to
incorporate STEM in their practice further exacerbates the disparities in
educational quality across schools in the country.?°

Nonetheless, noteworthy are efforts by the "STEAM — STEM — stART'em" project,
funded by the Innovationsstiftung fiir Bildung (Innovation Foundation for
Education). It is a doctoral consortium initiated in October 2023 through a
collaboration between Technical University Vienna and the University College of
Teacher Education Vienna (PH Wien).2® A particular focus in this project is on
computer science instruction. Doctoral candidates in the project are conducting
research to develop and evaluate innovative interventions using processes from
computer science, art, and education, thereby enhancing teaching
methodologies.

2.2.5. Gender equality and inclusion

Interviews also revealed gender disparities in STEM education in Austria. While
initiatives such as Mint Girls Challenge,?' MINTality,>> and the No One Left
Behind (NOLB) Project3? exist, cultural and societal biases do play a role in
discouraging girls from pursuing STEM education. This results in a significant
gender imbalance. Furthermore, students from disadvantages socioeconomic
backgrounds face greater obstacles in accessing quality STEM education,
particularly in under-resourced or rural regions, where schools lack modern
facilities that are required.

28 Interviews with stakeholders at the national level.

29 Interviews with stakeholders at the national level.

30 https://phwien.ac.at/aktuelles/foerderung-des-doktoratskonsortiums-steam-stem-start-em-
durch-die-innovativstiftung-fuer-bildung/

31 https://www.mintgirlschallenge.at/

32 https://www.mintality.at/

33 This European project integrated Pocket Code, an app developed by Catrobat at Graz
University of Technology, into various school subjects. The goal of the project was to make
coding more accessible and attractive to female students, encouraging their participation in
technology and programming.

19


https://phwien.ac.at/aktuelles/foerderung-des-doktoratskonsortiums-steam-stem-start-em-durch-die-innovativstiftung-fuer-bildung/
https://phwien.ac.at/aktuelles/foerderung-des-doktoratskonsortiums-steam-stem-start-em-durch-die-innovativstiftung-fuer-bildung/
https://www.mintgirlschallenge.at/
https://www.mintality.at/

STEM education landscape in Austria

2.2.6. COVID-19 and other factors affecting STEM
education

The COVID-19 pandemic significantly disrupted the education system in Austria,
and like other countries, led to widespread school closures and a rapid shift to
distance learning. Austrian students spent between 40% and 60% of their school
days in partial or full distance education during 2020 and 2021.3* This raised
concerns for STEM education, as many educational institutions lacked the
necessary resources and training to effectively deliver STEM content remotely.
Nonetheless, upon reopening of schools, STEM education in Austria gained
momentum once again.

34https://www.pedocs.de/volltexte/2022/25329/pdf/TC 2022 3 Altrichter Helm Austrian schoo
Is_in.pdf
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3. Overview of the identified instruments promoting
STEM education

Several interventions aiming to promote and support STEM education were
identified in Austria. The identified interventions, listed in the table below, focus
on diverse activities and are tailored to address different aspects of learning,
educational innovation, and inclusion. In this research, we showcase both
legislative initiatives, as well as specific schemes implemented by both public and
non-profit organisations. However, this section does not aim to provide a
comprehensive picture of all interventions promoting STEM education in Austria.

Table 4 Overview of the identified instruments promoting STEM education

Type of Level of Year

Name of the th ducati Geographical £ Thematic
instrument . e ecucation coverage ° focus
instrument | addressed launch
Interdisciplinary
learning,
Pre- teacher
MINT Gite Siegel primary, development,
(STEM Seal of Initiative primary, National 2016 innovative
Approval) secondary programmes,
and VET quality
assessment
framework
Pre- Teacher and
primary, curricula
. Policy primary, development,
,:\/Ilitmnsplan framework, secondary  National 2020 establishing
(N)Tmachen . ;
action plan  VET and regional and
lifelong national
learning network
Regional
networking,
accessibility of
Pre- STEM
primary, education,
MINT Regionen Network primary, National 2022 supporting
secondary educational
and VET institutions,
businesses and
local

communities
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Type of Level of : Year _
the education Geographical Thematic

Name of the of
instrument | addressed

coverage launch focus

instrument

Collaborations

between
schools,
Pre- universities and
KlasselForschung  Initiative primely,  f NG PO e
primary, (Tirol) environmental
secondary awareness,
workshops and
projects with
students
Coordination to
align STEM
programmes
Pre- and initiatives,
rima developing
primary’ partnerships
Tiroler MINT e P ", . between
L Initiative secondary  Regional 2022 .
Koordination VET and educational
lifelon institutions and
Iearnir? industry, focus
9 on increased
female
participation in
STEM
Focus on
contemporary
issues like
sustainability
Cultural Collisions  Project —— Regional 2023 i) el
secondary change,
integration of
Arts in STEM,
experiential
learning
Professional
Pre- development,
rima research on
. primary, STEM
Innovationen primary, education
Machen Schulen Initiative secondary National 1998 develo mént of
Top (IMST) VET and . P
teacher mno_vatlve
trainin curricula
9 content,
collaboration
Focus on
. motivating girls
. Primary
LU= Initiative and National 2021  andyoung
Challenge women to
secondary .
engage with

STEM subjects

Source: Consortium
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3.1. Examples of best practices to support STEM
education

STEM education in Austria has significantly benefited from a variety of
programmes and initiatives, including those identified in the table above, among
others. Collectively, these efforts have increased the visibility and accessibility of
STEM education, fostering a more innovative and inclusive educational
landscape.

The MINT Regionen® initiative in Austria is a nationwide programme launched
by the Federal Ministry of Education, Science, and Research (BMBWF) to
promote education and careers in Mathematics, Informatics, Natural Sciences,
and Technology (MINT). The initiative aims to address the growing demand for
skilled professionals in these fields by fostering regional networks —referred to as
MINT Regions -that bring together educational institutions, businesses,
municipalities, and various organisations. These collaborations strive to make
STEM subjects more accessible and engaging, thereby strengthening Austria's
position as a hub for science and industry. By creating synergies among local
stakeholders, MINT regions offer comprehensive STEM programmes that span
from early childhood education to adult learning. A significant focus is placed on
empowering girls and young women to pursue STEM careers, aiming to diversify
and expand the talent pool. Communities involved in MINT Regions can enhance
their appeal as centres of technology and innovation, which is particularly
beneficial for rural areas.

The Austria Wirtschaftsservice GmbH (aws) serves as the MINT Regions Service
Hub, providing nationwide support and networking opportunities for these
regional initiatives. The hub offers advisory services, facilitates the sharing of best
practices, and maintains a portal to increase the visibility of MINT activities across
Austria. Additionally, a quality label is awarded annually to recognise exemplary
MINT Regionen (STEM Regions), promoting high standards and encouraging the
replication of successful models.

MINT Regionen has strengthened regional networks, providing comprehensive
support for schools to develop and sustain STEM activities through partnerships
with local industries and academic institutions. Specific quantitative data detailing
the outcomes and impacts of the MINT Regionen initiative in Austria is not
publicly available. While the initiative has outlined several anticipated benefits,
such as empowering girls to pursue STEM careers, enhancing communication
among educational and research institutions, and strengthening regional
development, concrete figures or comprehensive evaluations have not been
released.

35 https://www.mint-regionen.at/en/
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Klasse!Forschung?® is an organisation based in Tyrol, Austria, dedicated to
engaging students with research and innovation. Through hands-on workshops
and projects, participants gain practical insights into how science works and its
real-world applications. A key goal of Klasse!Forschung is to spark curiosity about
research and innovation while making contemporary scientific topics accessible
to a wider audience. The organisation closely collaborates with schools, offering
students the opportunity to discover their strengths and explore career prospects
in scientific fields. Klasse!Forschung has enhanced inquiry-based learning,
particularly in Tyrol, by linking schools with cutting-edge research and industry
practices, offering hands-on workshops that engage students directly with real-
world scientific challenges. The programme also offers trainings courses to
teachers. Since its inception in 2014, the organisation has gained 46 members,
conducted over 1,022 workshops, and recorded more than 24,371 participations.

Similarly, the Tiroler MINT Koordination initiative has created a cohesive
framework for coordinating STEM activities across educational levels, ensuring
systemic alignment and resource distribution in Tyrol region. Its primary
objectives include increasing awareness of MINT subjects among students,
educators, and the general public, as well as coordinating various MINT-related
activities and programmes across the region. The initiative focuses on several
key activities, including 1) Implementing targeted actions and measures to
improve the perception and engagement with MINT topics among different target
groups. 2) Enhancing transparency and effectiveness of existing and new STEM
initiatives through proactive management and the establishment of a dynamic
information platform. The establishment of a dedicated STEM coordination body
for Tyrol is outlined as the seventh strategic action field in the MINT-Strategie
Tirol document.?” This strategy emphasises the necessity of a coordinated
approach to strengthen MINT education and activities in the region. The initiative
resulted in several activities and instruments:

e MINT-Tirol Online Platform - a comprehensive digital resource that
consolidates over 150 educational offerings and events, connecting more
than 60 providers. This platform serves as a central hub for educators,
students, and enthusiasts to access information on MINT activities and
opportunities in Tyrol.

e MINT-Férderschecks (Funding Vouchers) - financial support initiatives
providing up to EUR 1,000 for schools and kindergartens to implement MINT
projects. These vouchers facilitate the acquisition of materials, engagement
of external experts, and organisation of extracurricular activities, thereby
enriching the MINT learning experience.

e Coordination and networking - establishment of a centralised coordination
office that streamlines and aligns all MINT-related activities in Tyrol. This

36 https://www.klasse-forschung.at/
37 https://tirol.iv.at/Publikationen---Links/MINT-Strategie-Tirol.pdf
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office fosters collaboration among educational institutions, businesses, and
research entities, creating a robust network to promote MINT disciplines
across the region.

Programmes like Cultural Collisions3® promote interdisciplinary and creative
approaches to STEM by merging art and science to engage students aged 12 to
14 in exploring complex topics. Led by TU Wien, the initiative encourages
students to approach scientific themes through artistic expression, fostering
interest in STEM and challenging traditional gender biases and stereotypes.
Under the initiative, students, scientists, and artists collaborate to create
interactive exhibitions at TU Wien, focusing on themes like climate change and
energy. These exhibitions serve as a catalyst for students to develop their own
artistic interpretations of scientific concepts. Partner institutions such as the
Museum Moderner Kunst Stiftung Ludwig Wien (mumok) and the Vienna
Museum of Science and Technology host workshops where students engage in
art, culture, and science education. These sessions provide hands-on
experiences, allowing students to delve deeper into the subject matter and
express their insights creatively. At the conclusion of each cycle, students'
artworks are showcased in public exhibitions, such as those held at mumok. This
museum not only celebrates their creative efforts but also fosters public discourse
on the intertwined roles of art and science in addressing global challenges. The
initiative actively works to dismantle stereotypes associated with technical and
scientific fields, making them more accessible and appealing to a diverse student
population, including young women. As an example, around 400 pupils aged 12
to 14 participated in the programme during the 2023/2024 academic year.®°

The MINT Girls Challenge?® has played a vital role in challenging stereotypes
and increasing female participation in STEM. The MINT-Girls Challenge is an
Austrian nationwide competition established in 2021, collaboratively initiated by
the Federal Ministry for Digitalisation and Business Location, the Federal
Chancellery, and the Federation of Austrian Industries. The primary aim of this
initiative is to inspire and encourage girls and young women, aged between 4 and
19, to engage with mathematics, informatics, natural sciences, and technology.
By fostering early interest and participation in these fields, the initiative seeks to
address gender disparities and promote diversity within technical and scientific
professions.

The MINT-Girls Challenge invites participants to develop and submit innovative
ideas, experiments, or projects that utilise MINT disciplines to tackle real-world
problems. The competition is structured across four age categories: up to 6 years;
6 to 10 years; 10 to 14 years; and 14 to 19 years. Each category offers a selection
of thematic challenges aligned with the United Nations' Sustainable Development
Goals (SDGs), encouraging participants to devise solutions that contribute to

38 https://www.tuwien.at/en/cultural-collisions
39 https://www.mumok.at/en/funded-projects/cultural-collisions
40 https://www.mintgirlschallenge.at/
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sustainability and societal well-being. Participants can enter individually or as part
of a group, such as a school class or youth organisation. Submissions are
accepted in various formats, including videos, presentations, prototypes, or
conceptual designs. An independent jury evaluates the entries based on
creativity, innovation, and the effective application of MINT principles. Winners
are honoured at a formal awards ceremony and receive prizes ranging from
educational materials to visists to leading Austrian technology companies. Since
its inception, the MINT-Girls Challenge has witnessed significant engagement:
e.g., in 2022/23, approximately 300 girls submitted ideas and solutions,
showcasing their enthusiasm and commitment to MINT subjects. In 2023/24, the
challenge expanded its reach, with around 900 participants submitting a total of
153 projects.

In terms of teacher development, programmes like the Innovations Make
Schools Top (IMST) initiative*'#? provides educators with the resources and
training needed to adopt innovative pedagogical practices, including project-
based and interdisciplinary learning. This professional support helps overcome
systemic rigidity and empowers teachers to deliver engaging STEM curricula. The
IMST initiative was established in 1998 by the Austrian Ministry of Education. Its
primary aim is to enhance the quality of education in mathematics, informatics,
natural sciences, and technology at Austrian schools. The initiative was a
response to the subpar performance of Austrian students in the 1995 Third
International Mathematics and Science Study (TIMSS), which highlighted the
need for systemic improvements in these disciplines. IMST focuses on fostering
innovation in MINT education through a collaborative approach that involves
teachers, researchers, and policymakers. Key activities include providing
continuous professional development opportunities for teachers to enhance their
instructional practices in MINT subjects, establishing regional networks and
competence centres to support schools in implementing innovative teaching
methods and curricula, and conducting research to assess the effectiveness of
educational innovations and disseminating best practices. The initiative resulted
in over 1,600 teachers contributing with more than 2,100 good practice articles to
the IMST-Wiki, sharing their experiences and strategies for effective MINT
instruction. Numerous school projects have been funded and supported, leading
to the development and implementation of innovative teaching practices
nationwide.

The MINT-Giitesiegel is an Austrian quality label established in 2016 through a
collaborative effort by the Federal Ministry of Education, Science and Research,
the Federation of Austrian Industries, and the Wissensfabrik Osterreich
(Knowledge Factory Austria). This initiative recognises and promotes schools

41 https://www.imst.ac.at/

42 Benke, Gertraud & Kittner, Angelika & Krainer, Konrad. (2014). Facilitating stakeholders:
Experiences from the Austrian IMST Project. Mathematics Enthusiast. 11. 123-134.
10.54870/1551-3440.1295.
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and kindergartens that show outstanding commitment to education in STEM. The
MINT-Giitesiegel serves as a seal of excellence for institutions that implement
innovative and effective strategies to engage students in these fields. Schools
seeking this certification undergo a rigorous evaluation process, which assesses
various aspects, including:

e Curriculum integration: The extent to which MINT subjects are embedded
within the school's curriculum and the availability of interdisciplinary projects
that connect these fields.

e Extracurricular opportunities: Provision of clubs, workshops, and
competitions that encourage students to explore MINT topics beyond the
standard curriculum.

e Teacher professional development: Commitment to continuous professional
development for educators in MINT disciplines, ensuring they are equipped
with current knowledge and pedagogical skills.

e Partnerships and collaborations: Active collaboration with industry partners,
higher education institutions, and research organisations to enhance the
practical relevance of MINT education.

Schools that meet the established standards are awarded the MINT-Giitesiegel,
which is valid for a period of three years. This recognition not only honours the
school's MINT education but also serves as a model for other institutions aiming
to enhance their programmes. Numerous schools across Austria have been
awarded the MINT-Glitesiegel, reflecting a nationwide commitment to excellence
in MINT education.

Furthermore, the Innovationsstiftung fiir Bildung (Innovation Foundation for
Education*?) plays a key role in advancing STEM education in Austria by funding
and supporting innovative projects, fostering collaboration, and promoting
sustainable educational practices. Established in 2017, the Foundation integrates
science, technology, and research into schools through initiatives like
Wissenschaft trifft Schule (Science meets School) and MINT4future, which
emphasise STEM education's role in addressing challenges such as climate
change. It connects educational institutions, private sector partners, and research
organisations to enhance the quality and accessibility of STEM learning. As an
intermediary and competence centre, the Innovationsstiftung fur Bildung
addresses contemporary educational challenges by engaging a broad network of
learners, educators, initiatives, institutions, and authorities. The Foundation's
approach is rooted in a bottom-up philosophy, actively listening to and
incorporating insights from its community.

43 https://innovationsstiftung-bildung.at/en
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CYANce* is a project initiated by Klasse!Forschung. It is designed to engage
children and adolescents aged 6-19 in creative, research-oriented learning
experiences focused on water and bioresources. It employs a pedagogical
approach inspired by design thinking, encouraging students to explore
challenges related to climate change, climate protection, and renewable energy
technologies. This methodology promotes creativity and innovation, empowering
young learners to develop sustainable solutions to pressing environmental
issues. CYANce serves as a model for promoting STEM education in Austrian
schools by integrating scientific inquiry with creative problem-solving and real-
world applications. A notable aspect of CYANce is its emphasis on
interdisciplinary collaboration, bringing together over 15 partners from
universities, colleges, and businesses. The involvement of educational
institutions and industry partners indicates a commitment to fostering a
scientifically literate and environmentally conscious generation.*®> By combining
interdisciplinary learning with hands-on experiences and community involvement,
CYANCce is identified as a good practice example in STEM education in Austria.
The project demonstrates significant transferability potential. Its interdisciplinary
collaboration model can be adapted to different regions to enrich STEM learning
environments. Furthermore, its focus on globally relevant topics like climate
change and renewable energy, ensures alignment with a broad range of
European and international priorities.

MINTality Foundation® is an Austrian initiative dedicated to inspiring girls and
young women to pursue education and careers in the STEM fields. MINTality
Foundation stands out for its holistic approach, combining practical experience,
mentorship, and advocacy to dismantle gender stereotypes in STEM. It achieves
this by emphasising the importance of female role models in STEM, organising
events like the HTL (H6here Technische Lehranstalten - Higher Technical
Institutes) Future Convent to facilitate interactions between students and
professionals, thereby challenging traditional gender roles. Another stand out
offer is the Unternehmensschuljahr (Company School Year), a programme by the
Foundation that fosters year-long collaborations between schools and
companies, providing students with practical insights into STEM careers. The
initiative’s success in Austria suggests that similar strategies could be effective
elsewhere, provided they are adapted to local, cultural and educational
environments. Furthermore, the holistic approach which combines practical
experience, mentorship and advocacy addresses several barriers to female
participation in STEM, making the model adaptable.

Grenzenlos MINT*" is a cross-border initiative launched in March 2024, uniting
stakeholders from Miesbach and Bad Tolz-Wolfratshausen districts in Bavaria,

44 hitps://www.klasse-forschung.at/projekte/cyance/?

45 Interviews with stakeholders at the national level.

46 https://www.mintality.at/

47 https://www.klasse-forschung.at/projekte/grenzenlos-mint/
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Germany, and the Schwaz district in Tyrol, Austria. The project aims to address
the acute shortage of skilled professionals in science and technology by
developing practical course modules that introduce students aged 13-18 to these
fields. There is a focus on climate and environmental protection. This project
exemplifies good practice in promoting STEM education by fostering cross-
border collaboration among educational and economic actors, thereby enriching
the learning experience with diverse perspectives and resources. The project’s
emphasis on practical, career-oriented modules and the use of open educational
resources reflects a strong commitment to sustainable and scalable learning
practices. Its collaborative and accessible approach makes it a strong example
of good practice, with a framework that can be replicated and adapted across
diverse educational contexts. The cross-border collaboration model encourages
international cooperation and enriches STEM education, while the open-access
dissemination of materials enhances accessibility and allows customisation to
local needs.

The ScienceCenter-Netzwerk*® is an Austrian association dedicated to
enhancing public engagement with science and technology through interactive,
hands-on learning experiences. Established in 2005, the network comprises over
160 diverse partners, including museums, research institutions, educational
organisations, and individuals. It fosters collaboration among its partners to
develop and implement innovative science communication activities. Through its
collaborative approach, the ScienceCenter-Netzwerk aims to integrate science
and technology into everyday life, empowering individuals to engage with
scientific topics in an accessible and meaningful way. The association received
the Austrian State Prize for Adult Education in 2024, a recognition of its impact
on promoting lifelong learning through STEM education. By fostering
partnerships, promoting interactive learning and engaging communities, the
Science Center Netzwerk serves as a model that can be adapted to various
cultural and educational settings to enhance public engagement with science and
technology globally.

The combined impact of all these programmes analysed in this section has been
transformative in improving STEM education governance and infrastructure,
fostering teacher and curriculum development, and aligning education with
Austria's workforce needs. However, challenges such as uneven resource
distribution, systemic rigidity, and reliance on individual initiative highlight the
need for sustained support and coordination across all levels.

The success of STEM education initiatives in Austria can be attributed to several
key factors. Efforts have been made to conduct and promote research activities
that support the understanding of the role of STEM education in innovative
education. An example is the call published by the Austrian Agency for Education

48 https://www.science-center-net.at/about-the-network/?
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and Internationalisation, titled ‘Bildungsinnovation braucht Bildungsforschung’.4°
Earlier, in 2023, a study was completed by the Institute of Advanced Studies
Vienna on the status quo and challenges related to STEM in Austria.%°

Strategic focus and alignment with national policies, like the MINT Action Plan,
have provided these programmes with clear strategic objectives tailored to
address specific challenges, including gender equity, regional disparities, and
workforce needs. Robust collaboration and networking have been instrumental,
with partnerships between schools, universities, industries, and local
governments fostering practical, real-world STEM experiences for students.
Initiatives like MINT Giitesiegel and IMST have also created strong communities
of educators, enabling the exchange of best practices and promoting a culture of
continuous improvement. Flexibility and scalability have also been critical to
success, as many programmes, such as MINT Glitesiegel, allow schools to start
small and gradually expand their STEM offerings. Inclusivity is another
cornerstone, with targeted outreach efforts like the MINT Girls Challenge and
Cultural Collisions actively addressing gender disparities, while regional
programmes such as MINT Regionen and Tiroler MINT Koordination ensure
support for rural and underserved areas.

49 https://oead.at/de/expertise/bildungsinnovation-braucht-bildungsforschung
50 https://www.ihs.ac.at/research/research-projects/projectdetail/status-quo-and-current-
challenges-in-the-stem-area-at-higher-education-insitutions-and-on-the-labour-market/
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4. Recommendations for potential EU interventions

Based on the research conducted in Austria, the following are potential

interventions that the European Commission may consider supporting, in relation
to STEM education.

e The stakeholders interviewed suggested that the European Commission
could play a role in enhancing the monitoring and evaluation of STEM
education outcomes in Austria, by creating EU-wide frameworks for data
collection, analysis and benchmarking.

e It was also proposed that the European Commission could support the scaling
of successful Austrian programmes related to STEM education, such as MINT
Regionen, to ensure their integration into EU-wide STEM strategies. This can
be a response to how regional initiatives often operate in isolation, and
European Commission funding and coordination could ensure broader impact
and cross-border learning.
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5.2. List of interviewees

Figure 4 List of stakeholders interviewed

.. Date of
Organisation .
Interview

Klasse!Forschung 14.11.2024
Science Center Netzwerk 06.11.2024
MINT-Regionen 27.11.2024
Federal Ministry of Education 21.11.2024
::gzzt:gggnvereinigung (Federation of Austrian 21.11.2024

33



Getting in touch with the EU

In person

All over the European Union there are hundreds of Europe Direct centres.
You can find the address of the centre nearest you online (european-
union.europa.eu/contact-eu/meet-us_en).

On the phone or in writing

Europe Direct is a service that answers your questions about the European
Union. You can contact this service:

— by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for
these calls),

— at the following standard number: +32 22999696,

— via the following form: european-union.europa.eu/contact-eu/write-us_en.

Finding information about the EU

Online

Information about the European Union in all the official languages of the EU is
available on the Europa website (european-union.europa.eu).

EU publications

You can view or order EU publications at op.europa.eu/en/publications.
Multiple copies of free publications can be obtained by contacting Europe
Direct or your local documentation centre (european-union.europa.eu/contact-
eu/meet-us_en).

EU law and related documents

For access to legal information from the EU, including all EU law since 1951
in all the official language versions, go to EUR-Lex (eur-lex.europa.eu).

EU open data

The portal data.europa.eu provides access to open datasets from the EU
institutions, bodies and agencies. These can be downloaded and reused for
free, for both commercial and non-commercial purposes. The portal also
provides access to a wealth of datasets from European countries.
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