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Introduction

This report provides an analysis of the STEMM curriculum in partner countries (Northern
Ireland - UK; Italy; Turkey; Romania and Bulgaria), with a focus on the approaches,
practices, and challenges faced by each country in promoting Science, Technology,
Engineering, Mathematics and Medicine (STEMM) education.

The report also explores the effectiveness of these initiatives in preparing students for the
demands of the 21st-century workforce and the extent to which they align with the current
trends and best practices in STEMM education. Through this analysis, the report aims to
provide insights and recommendations for policymakers, educators, and stakeholders on
ways to enhance STEMM education in Europe and better prepare students for the
challenges and opportunities of the future.

“This project has been funded with support from the European Commission. This
publication reflects the views only of the author, and the Commission cannot be held

responsible for any use which may be made of the information contained therein.”
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Northern Ireland, UK

For the purpose of this report, only the Northern Irish curriculum was analysed due to the
facet, that AISR’s head office is located in Derry-Londonderry. The decision to analyse only
the IT curriculum in Northern Ireland can be justified by the growing importance of
programming and coding skills in the modern world. As technology continues to advance
and shape various industries, proficiency in programming languages such as Python has
become increasingly valuable in many fields, including software development, data
analysis, and artificial intelligence. However, these programming languages are not
incorporated into the curriculum, which can put students at a disadvantage in the job
market. Therefore, analysing the IT curriculum provides insights into how schools in
Northern Ireland are preparing students for the future and equipping them with the
necessary skills to succeed in a technology-driven world.

At Key Stage 3 (post-primary Years 8, 9 and 10 – ages 11-14), the curriculum builds on the
learning experiences that pupils bring from primary school. The “Statutory Curriculum at
Key Stage 3” document expands upon the Education (Curriculum Minimum Content) Order
(2007 No. 46) by setting out the minimum requirements of the Northern Ireland Curriculum
that should be taught at Key Stage 3 with examples, and supplements it by providing a
detailed rationale to guide its interpretation. It represents the final approved outcomes of a
series of proposals and consultations which informed revisions to the Northern Ireland
Curriculum (2006).

As a result of these, each school now has additional flexibility to make decisions about how
best to interpret and combine minimum requirements so as to provide a broad and
balanced curriculum that will prepare each young person for a rapidly changing world.
Science and Technology is a compulsory Area of Learning at Key Stage 3. It has two subject
strands:

●       Science, and
●       Technology and Design.

This Area of Learning aims to stimulate pupils’ curiosity, enthusiasm and innovation. The
statutory requirements for the subject strands have a common framework that is linked to
the curriculum objectives and key elements. This framework facilitates more collaborative
and connected learning. It also encourages pupils to relate their learning to life and to
work. Schools can choose to organise pupils’ learning in Science and Technology by:

●       Teaching the subject strands together;
●       Connecting learning in the subject strands; and/or
●       Teaching the subject strands separately.
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If schools teach Science, and Technology and Design as separate subject strands, they
should make some connections in Science and Technology. Pupils should have
opportunities to develop their Cross-Curricular Skills of Communication, Using
Mathematics and Using ICT, and their Thinking Skills and Personal Capabilities through

Science and Technology. In Technology and Design, pupils have opportunities to explore a
range of topics and develop Whole Curriculum Skills and Capabilities. Pupils learn about:

●       Design
●       Communication
●       Manufacturing
●       Control.

Technology and Design encourages pupils to develop creative thinking and problem-solving
skills by evaluating design proposals and selecting and using materials that are fit for
purpose. Pupils should have opportunities to research and manage information effectively
to investigate design issues. They should also think critically and flexibly, and demonstrate
creativity and initiative when developing ideas and following them through (CCEA 2022).

Key Elements

The key elements that underpin the curriculum objectives are key issues for modern
society. The statutory requirements for this subject strand make these key elements
explicit. For further details, see the Statutory Requirements for Technology and Design at
Key Stage 3 and the Key Stage 3 Non-Statutory Guidance for Technology and Design. Using
ICT is one of the three Cross-Curricular Skills at the heart of the curriculum. Developing
pupils’ digital skills encourages them to handle and communicate information, solve
problems, pose questions and be creative in using digital technology.

The emphasis in Using ICT is on pupils using digital skills appropriately while engaging in
meaningful and purposeful activities. Ideally, teachers will provide a context of relevant,
real-life situations when developing these skills. Teachers have a responsibility to provide
pupils with experiences of using ICT that are appropriate to their subject. They should also
help pupils to acquire and develop the skills necessary to become informed and
responsible users of digital technology. Teachers can measure standards of pupil
competency in digital skills through the Cross-Curricular Skill of Using ICT. Teachers can use
the Levels of Progression for Using ICT as a progression framework for all Areas of
Learning. This can help pupils to develop their digital skills across the curriculum and
acquire the skills relevant to other Areas of Learning.
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Assessing the Using ICT skills across the curriculum in a systematic and consistent way can
help pupils to manage their own learning and to identify learning targets. It also helps
pupils to connect learning from different areas of study. This will embed the independent
learning that is desirable at Key Stage 4 and post-16 (CCEA 2022).

Coding is currently not a compulsory part of Using ICT and Technology and Design
curricula. In June 2018, CCEA, in partnership with Queen’s University Belfast launched
“Coding in the Classroom '' resources as part of the EU CodeWeek. This resource supports
the development of skills in the Python programming language at Key Stage 3 (ages 11-14).
This resource is part of a suite of curricula that will help young people prepare for future
employment. CCEA has engaged with stakeholders to ensure this pathway is accessible to
all students. In recent years, CCEA has collaborated with its stakeholders to provide the
following opportunities for teacher upskilling:

● Training workshops on computational thinking and coding with Scratch in the
primary classroom;

● CCEA primary coding tasks using Logo, Hopscotch, Scratch, ScratchJr and
floor robots;

● Problem solving in Key Stage 3 using computational thinking and the
fundamental building blocks of programming sing Snap;

● Transitioning from block-based coding to using Python to teach
computational thinking and the theory and foundations of programming
throughout Key Stage 3;

● Introduction to the C2k Computer Programming Environment;
● C# and Python training to support the delivery of GCSE Digital Technology

(Programming);
● Object Oriented Programming training to support the delivery of GCE

Software Systems Development (CCEA 2018).
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Key Stage 1 & 2

At the heart of the Key Stage 1 & 2 (Years 3 – 7; ages 5 - 10) curriculum lies an explicit
emphasis on the development of skills and capabilities for lifelong learning and for
operating effectively in society. Through opportunities to engage in active learning contexts
across all areas of the curriculum, children should progressively develop:

Cross-Curricular Skills:

•       Communication
•       Using Mathematics
•       Using Information and Communications Technology

Thinking Skills and Personal Capabilities:

●       Thinking, Problem-Solving and Decision-Making
●       Self-Management
●       Working with Others
●       Managing Information
●       Being Creative

Coding is currently not a compulsory part of Key Stage 1 & 2 curricula (CCEA 2022).

Curriculum Revision

The revised Northern Ireland Curriculum for ages 4 to 14 was introduced in 2007. Most
recently CCEA initiated:

● A programme of curriculum monitoring in 2018/19. Curriculum Monitoring
Programme | CCEA

● A Curriculum Symposium in January 2022. CCEA Curriculum Symposium 2022
| CCEA

CCEA’s research, alongside a number of other key pieces of evidence suggest that the
underlying principles remain appropriate, but there is a need to re-emphasise the
importance of delivering the curriculum as originally intended. Therefore, rather than
revisions to the curriculum, the focus of CCEA’s current work is supporting effective
implementation.
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The programme of curriculum monitoring in 2018/19 has found that “Using ICT is less
embedded than the other skills. Teachers reported that digital skills are underdeveloped at Key
Stage 3 and that some of the current practice in teaching ICT is dated and narrow and does not
account for the wide variety of careers that can be accessed through ICT/digital skills.
Respondents welcomed the general move towards teaching coding and computational thinking
and some felt that there is a case for more opportunity for the development and embedding of
digital skills provision, particularly at Key Stage 3 and across the curriculum. However, they felt
that pupils still need to learn basic IT skills and the broader range of creative technologies. In
some schools, pupil learning may be limited by teacher confidence and capability. Teachers
reported that they needed access to professional learning opportunities in order to keep up to
date with technological developments and that access to equipment and resources such as
devices and reliable Wi-Fi can be inhibiting factors”

Coding and robotics would fall under the cross-curricular skill of Using ICT, which should be
applied at all key stages and all areas of the curriculum, including contexts for Science and
Technology. The intention is that learners should have opportunities to demonstrate
deeper understanding by thinking critically and flexibly, solving problems and making
informed decisions, using ICT (such as coding and robotics) where appropriate.

The statutory requirements for UICT focus on the process of learning using the 5E's
(Explore, Express, Exchange, Evaluate and Exhibit). They are articulated in the grey column
(LHS) of the levels of progression:

Levels of Progression for Using ICT | CCEA

The following non-statutory support describes the desirable features for Computational
Thinking and Coding (Interactive Design) for Primary:

Using ICT Desirable Features | CCEA

Desirable Features for Exploring Programming at Post Primary:

Using ICT Desirable Features for Key Stage 3 | CCEA

The Desirable Features guidance sets out what is desirable to see at each of the statutory
Levels of Progression. As the guidance shows a progression in learner competency in
specific types of ICT, it can support teachers to plan appropriate activities for pupils in the
different stages of primary and post-primary school.
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Turkey

Science, technology, engineering, and mathematics (STEM) education in Turkey follows its
own set of guidelines. Nonetheless, STEM topics and accomplishments are now central to
the study of these disciplines. STEM-related career preparation and professional
development have been integrated into a variety of existing curriculum. The curricula for
STEM fields provides teachers with illustrative examples of how to put theory into practice.

1. STEM career areas included in the curriculum
● Biology Teaching
● Genetic Engineering
● Chemical Engineering
● Chemistry Teaching
● Chemistry
● Civil Engineering
● Civil Technician
● Environmental Engineering
● Genetic Engineering
● Electrical Engineering
● Electronic Engineering
● Industrial Engineering

2. STEM teachers are responsible for teaching career-related activities in their
classrooms. Each unit concludes with an introduction to a career path related with
the unit's focus on a STEM discipline or topic.

3. Career and vocational counselling in schools is the responsibility of the "School
Guidance Teacher" and the "Class Guidance Teacher" for each relevant subject area.
Teachers are also held accountable for actualising the career practises incorporated
into their courses.

4. Each year, a new set of preference commissions is set up to help students make
informed judgements based on their test scores as they move between grades.
Members of the preference commissions include the school's principal, vice
principal, and guidance counsellor. The selection committee's job is to help the
student focus on a career path that makes sense given their exam results and
personal preferences.
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5. Our schools and local businesses work together primarily to publicise available
employment opportunities. Colleges and universities are the most common
partners in collaborative initiatives for vocational and technical schools. Students in
the twelfth grade who are enrolled in a vocational programme spend three days a
week working in local businesses, learning valuable job skills. Internships in
businesses are typically required during the final year of study for STEM-related
majors in universities.

6. STEM education includes activities that encourage pupils to create and innovate. In
addition, other curricula incorporate project-based learning and practical exercises
to help students gain skills in STEM fields. Students' ability to adapt to new
situations and succeed in the 21st century is bolstered by hands-on STEM activities.
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Romania

STEM education is essential for the future welfare of the world (Momete, 2015), as STEM
professionals will be the builders of forthcoming reality. The importance of STEM skills for
boosting economic growth and the labour market represents a reality in the European
Union (EU28) and the Unites States of America (USA), as revealed by many motions and
reports (European Commission, 2014; United States Department of Education, 2016).

The demand for STEM skills is likely to increase, but the quantity and quality of the supply
was reported to decrease (Royal Academy of Engineering, 2017). This has the potential to
cause a major problem for the EU28 competitiveness, creating a skill gap in the region’s
economy which is based on innovation and technically driven business processes (Joyce &
Dzoga, 2012).

The Competitiveness Report of 2018 places Romania on the 68 position among 137
countries of the world (Schwab, 2017) and on the penultimate from the EU28. Croatia is last
within the EU28 space, as the most problematic factor they face is the government
bureaucracy, while Romania’s most problematic factor is the tax rates.

ROmania is last in EU28 for innovation and sophistication factors, with a very low
availability of scientists and engineers, of only 1.6% from its active population in 2017
(Eurostat, 2018a). The actual Romanian education system needs new STE(A)M challenges
and approaches that could revive interest in studying disciplines such as science,
technology, engineering and mathematics. It is necessary for these disciplines to become
more challenging, to arouse the imagination and inspiration of today’s students, the
citizens of tomorrow’s world. In Romania, STE(A)M education is at the very beginning, and a
lot of efforts should be done in order to develop these educational practices at national
level.

STE(A)M approach is based on the idea of educating students with the help of five different
disciplines: science, technology, arts, engineering and mathematics – in an interdisciplinary
and applied approach. The five disciplines are not studied differently and separately,
STE(A)M model integrates them in a cohesive learning paradigm, based on real world
demands. What differentiates the STE(A)M model from traditional education is cohesive
learning, which shows students how the scientific method can be applied in everyday life,
by developing the type of thinking based on problem solving by applying real life solutions.

The STE(A)M concept is a relatively new topic of discussion in Romania, but it is widely
expected to play an important role in the country's future generations' education. To
achieve the integration of STE(A)M approach in the Romanian educational system, the
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Ministry of Education developed in 2019 an “Action plan for education in Romania 2019
– 2030” aiming at increasing the quality of public education by improving the well-being of
school communities.

Among the various objectives and actions included in this plan, there is a group referring to
the implementation of a new STEM/STE(A)M curriculum. This will bring a new approach to
mathematical skills, creative thinking skills, computational thinking and coding, engineering
and technological innovation, modernisation of the student assessment system, as well as
a calibration of the assessment of learning outcomes according to individual pathways and
clearly defined standards.

The results of implementing the “Action plan for education in Romania 2019 – 2030” will
be:

● Elaboration of a new STE(A)M curriculum, based on a trans-disciplinary
approach

● Creation of OERs (Open Educational Resources) to support the
implementation of the STE(A)M curriculum

● Implementation of an updated competences framework for educators from
the STE(A)M field

● Phasing the implementation of the new curriculum at all school levels
● Ongoing monitoring, impact evaluation, and adjustment of resources and

indicators for reaching maximum impact.

Although STE(A)M practices are not yet very widely spread in Romania at the moment,
there are a few organisations and initiatives, which promote and implement STE(A)M
education practices and programmes.

This includes Asociatia CRESTEM, an innovative non-profit organisation whose purpose is
creating, developing and promoting an educational ecosystem capable of providing
children and students with a complete, balanced and quality education, which will allow
them to make informed decisions that will have an impact on the world and how they will
live. Main objectives of CRESTEM association are:

● Creating an educational framework, STE(A)M type, adapted to the Romanian
educational system;

● Creating, adapting and promoting STE(A)M educational programs (Science,
Technology, Engineering, Arts and Mathematics) adapted to the context and
specifics of the Romanian education system;

● Supporting the adoption of STE(A)M programs by public and private educational
institutions;
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● Supporting the creation of extracurricular activities such as robotics clubs, computer
circles, etc., which uses the STE(A)M approach;

● Organising high quality contests and competitions that promote the STE(A)M
approach. Their programmes are very well received by kids, youngsters, and
students.

Besides the organisations and initiatives implementing STE(A)M education and practices in
Romania, there are also a significant number of teachers who attended STEM/STE(A)M
training programmes and now are using STE(A)M practices with their students in the
classroom as part of their teaching process.

Most of these teachers are also members of the SCIENTIX community and eTwinning
community and platforms. These two communities help them in developing their skills to
use STE(A) approach within the education system.

The School Education Gateway portal, a European online resource for pre-university
education, is another fantastic resource for the STE(A)M approach in Romania, and is used
by many teachers. This portal is a multilingual online resource for educators, including
classroom teachers, school administrators, researchers, trainers, policymakers, and more.
This hub is a treasure trove of information for those interested in advancing
STE(A)M-related policies, procedures, and programming.

STEAMonEdu and Fundatia EOS – Educating for an Open Society

STEAMonEdu project partner – Fundatia EOS – Educating for an Open Society, has collected
recently various best practices implemented by Romanian schools, of which we mention
the following:

● “RoboCodeTech and Coding in Scratch from Matei Basarab High School Craiova”,
● “Let’s code the Micro:bit and Minecraft voyage from Nicolae Titulescu Theoretical

High School Slatina”,
● “Scratch și…… Gool! from Association Pro Teodor Murăşanu Turda”.

Content of these practices and all Romanian practices that were collected can be found on
the STEAMonEdu platform.

We are confident that our participation in the STEAMonEdu project will contribute to the
development of STE(A)M practices in Romania and will bring more experiences in this field
at national level.
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Factors that discourage students in Romania from pursuing a STEM education and
the steps taken to remove those hurdles

Children in today's culture have a radically different early technological experience than
their parents and grandparents did. Tablet, laptop, Play station, and Xbox One games have
mostly supplanted traditional toys like train, toy car, doll, and kitchen set. Hence, if we want
to encourage more students to choose careers in STEM fields, we need to start
incorporating technology and hands-on activities into the classroom at an early age.

Barrier 1: Cultural

The major obstacle is the common misconception that STEM subjects are overly complex,
dry, and dull. Conversely, STEM subjects are associated with creativity and innovation, thus
they should be marketed as exploratory journeys beginning in elementary school. To this
end, we must present mathematical and scientific concepts in a way that piques the
interest of our students and serves as a source of motivation for them. This necessitates
modernised teacher education programmes that provide them with the tools they need to
effectively integrate technology into their lessons via online tools and team-based,
project-based classroom activities.

Barrier 2: Structural

Investment in STEM facilities in schools, such as experiment kits created for students,
science laboratories connected to the real world examples, and IT-based
teaching/evaluation methods, is required concurrently with the pursuit of STEM education
and career route. Investment in new tools like rapid prototyping should also be considered
to assist students more accurately portray the world around them.

Barrier 3: Motivational

Each school in Romania should improve the implementation of STEM-based extracurricular
activities such as science clubs, young mathematicians' clubs, and special events connected
to science (such as science fairs, maths festivals, science debates, protecting the
environment activities, and contests for young scientists). This entails making room for
them in the school day and nurturing their growth when they are there. Through strategic
play, students of all backgrounds and abilities, from the most gifted to the average, will be
exposed to STEM fields.
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Barrier 4: Political

The gap between government policy and industry/business is the next obstacle. Better
education policy, more oriented on practice, is needed to meet the need for policymakers
to be more involved in fostering the interaction between schools and practise in certain
industries/businesses. In addition, teacher compensation needs to be prioritised because
even after adjustments, it is still too low and discourages people from entering the
profession. The result is a generation of children taught by teachers who lack enthusiasm
and are unprepared to spark their students' imaginations.

Barrier 5: Personal

Scientists, engineers, and mathematicians in Romania have a reputation for dedication, but
the public does not associate their jobs with financial success.

Enrolments in 2016 in STEM topics in EU28.

In Romania, there were 535,218 students enrolled in tertiary education in 2016 (levels 5-8),
placing the country on the 9th position among the EU28 (Eurostat, 2018b). Among these,
118,621 were enrolled in engineering, manufacturing and construction (22% of total
enrolments), 27,385 were enrolled in natural sciences, mathematics and statistics (5% of
total enrolments), and 32,661 were enrolled in information and communication
technologies (6% of total enrolments).

Sources:

https://steamonedu.eu/news/steam-educational-practices-in-romania/

https://www.researchgate.net/publication/335190744_A_New_Vision_About_The_Stimulatio
n_Of_Stem_Education_In_Romania/link/5d559130a6fdccb7dc3f918b/download
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Italy

In Italy, there is still a humanistic imprint of the national educational system and school
curricula, historically marked by a theoretical and notional approach. This legacy still
distinguishes the preferences and representations of the educational system and
undermines the dissemination of scientific culture and STEM disciplines.

The RiGeneration Stem survey (Deloitte, 2020) highlights the discrepancy between the
school curricula and labour demand.

The analysis gathered the views of the main actors in the education and training system:
students and young people (employed and unemployed), teachers and also part of the
business world. The survey also aimed to assess the level of preparation that students have
gained through the current education system and what the future of education and the
world of work might look like. The survey showed that the respondents are still not very
attracted to STEM subjects, with 29% of them confessing that they "feel uncomfortable with
them because they perceive them to be too difficult for their abilities".

The interviewees returned several ideas for improvement of the training offer and school
curricula, all of which can be traced back to a misalignment on the practical skills.
Students at all levels (high school and university) are dissatisfied with the ratio of classroom
time to hands-on learning. More than one-fifth of students do not receive any formal
operational practice as part of their curriculum, and 32 percent of those who do feel that it
is insufficient.

This gap is also significantly perceived by teachers of STEM , with 34% of them stating that
they have an insufficient number of hours dedicated to the development of practical skills,
linked to real careers.

The main issues related to STEM curriculum in Italian schools are:

● Balance between theory and practice: Over a third of educators (34%) feel
there is not enough time allotted to teaching students how to apply theory in
practice.

● More collaboration between schools and businesses is required, as now 64%
of students and 61% of instructors rate existing partnerships as insufficient.
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● Increased collaboration between teachers and students; currently, just one
out of two students who are not majoring in a STEM field feel that their
teachers are actively engaged with them in technical and scientific subjects.

● Increase the effectiveness of the school/career guidance system: More than
half of the businesses polled (55%) said they do not participate in career
advice programmes

● Outdated equipment: More than half of educators say outdated technology
is a problem at their schools.

Source: RiGeneration Stem Survey

Students and businesses agree that there needs to be more communication and
cooperation between the two sectors, as students need aid in understanding the
connections between their coursework and potential career paths, while businesses need
workers who can meet their demands in the workforce. Currently, 64% of students and
61% of teachers believe these partnerships are insufficient, while 28% of businesses
acknowledge that a shortage of STEM resources is largely due to a void in the educational
system.

Resources:

https://www2.deloitte.com/content/dam/Deloitte/it/Documents/about-deloitte/Osservatori
oFondazioneDeloitte_RigenerationSTEM.pdf
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Bulgaria

Overview

Available data shows that Bulgaria continues to have one of the highest percentages of
graduates in social sciences, business and law, while the number of graduates in science,
technology, engineering and mathematics (STEM) remains low. A number of measures have
been put in place to address this mismatch, such as linking public funding to quality and
relevance for the labour market, eliminating tuition fees in professions where there are
shortages on the labour market, additional funding for qualifications in demand on the
labour market and limiting the number of places in study fields that are in oversupply.

Some positive developments are visible (such as falling numbers in business administration
and an increase in the number of students in ICT and medical studies). However, the
attractiveness of STEM fields – which are high in demand on the labour market- is still
rather low. This situation can be partly explained by the performance gaps in science and
mathematics among young people (as measured by PISA), insufficient career guidance and
the visible gender imbalance in the participation in higher education, particularly in certain
study fields.

In addition, employers report that graduates have knowledge and skills deficiencies,
including soft skills and other transversal skills.But, a more in-depth study of the effect of
the higher education reform will be feasible when students admitted under the new
standards graduate.

The latest available data show that in 2017, 20.5% of tertiary graduates in Bulgaria had
studied STEM (EU average: 25.8%). This represents 14.3 graduates in STEM for every 1 000
Bulgarians aged 20-29 and is among the lowest in the EU.

Is career guidance incorporated into the Bulgarian curriculum?

With the exception of vocational and technical schools, students do not have access to any
career-related content in their coursework. Students in the final two years of a standard
high school education can specialise in one of five or six areas of study, including but not
limited to mathematics, the Bulgarian language and literature, the arts, the study of history,
biology, and chemistry.
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Do STEM teachers link their curriculum to careers?

STEM educators rarely make connections between what pupils learn and a specific job
path, instead focusing on what is required of them by the Ministry of Education's
overarching curricular framework.

Do Bulgarian schools have dedicated careers teachers or advisors?

Most of the schools do have the role of a career advisor, but it is not something very well
developed and students are rarely seeking their help and guidance.

The need to better prepare teachers to cope with classroom challenges is high. Among the
237 European countries surveyed in the OECD’s Teaching and Learning International
Survey (TALIS) (OECD, 2019), Bulgarian teachers reported one of the highest need for
continuing professional development in knowledge of their subject field (19%, EU-23: 6%),
knowledge of the curriculum (20%, EU-23: 5%), pedagogical competences (17%, EU-23: 8%)
and ICT skills (23%, EU-23: 16%). The percentage of teachers reporting a high need of
training in student behaviour and classroom management, and in teaching in a
multicultural or multilingual environment, is also higher than the average of the 23 EU
countries surveyed.

Working with regional businesses to increase students' interest in and
understanding of STEM vocations

We are a general high school, and as such there is no specific group of local employers we
work with.

Does the Bulgarian STEM curriculum include practical activities in order to fill the
STEM skills gap?

Unfortunately, the STEM skill gaps are not being addressed by the current STEM
curriculum.

“Building a School STEM Environment” is a government-funded initiative with the stated
goal of fostering more student engagement with STEM subjects and resulting academic
success. These will make it possible to offer cutting-edge, high-quality STEM education in
the classroom. The program will finance projects for the construction of school STEM
centres in two categories: small (up to BGN 50,000) and large (up to BGN 300,000).
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References:

https://ec.europa.eu/education/sites/default/files/document-library-docs/et-monitor-report
-2019-bulgaria_en.pdf

https://stem.mon.bg/
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RECOMMENDATIONS

The project partners strongly recommend implementing the below measures to policy
makers, curriculum developers and government agencies within each partner country.

The CARES project has gone some way to addressing these root causes of the issue,
however, there needs to be more done on this and stakeholders need to invest in these
areas to realise a more holistic educational experience for the student.

1. Emphasise effective implementation of the curriculum: There is a need to support
teachers with professional learning opportunities, access to equipment and
resources, and to address inhibiting factors to effective implementation.

➔ the CARES project developed teaching resources in the forms of STEM
lesson plans, the CARES app, Teacher Forum, CLIL lesson plans,
STEMM Careers Booklet - a companion document belonging to the
CARES app; Teacher and Student Surveys that can be used to develop
teacher CPDs, STEM Skills Gap Report and STEMM Careers Guidance
Report informing stakeholders (policy makers and curriculum
developers) about STEM skill gaps.

2. Enhance digital skills education: It is crucial to provide students with the opportunity
to learn coding and robotics, and to embed the use of ICT across all areas of the
curriculum. Teachers should receive professional learning opportunities to keep up
with technological developments.

➔ As part of the CARES student mobilities, students participated in
coding activities: development of CARES smart watch and the creation
of a Programmable 3D printed robotic arm that emulates the
movement of a human arm.

3. Provide STEM education and career guidance: STEM teachers should provide
career-related activities in their classrooms. Career and vocational counselling in
schools should be taken seriously, and a dedicated career guidance department
should be set up in each school to help students make informed decisions based on
their interest and academic success.

➔ As part of the CARES mobilities, students and teachers visited STEM
industries: automobile engineering, electronic manufacturing and
ceramic technology processing - a wide range of STEM careers were
introduced including Data Mining, Artificial Intelligence programming,

21



Robotics, Material Science, Quality Control, and Electrical Engineering.
The student cohort who took part in these visits to see these STEM
career opportunities would not have had the opportunity but for this
project.

4. Foster innovation and inspiration in STEM education: Making STEM courses more
interesting is critical for capturing and keeping the attention of today's students,
who will make up the majority of the world's population in the years to come. One
viable strategy for doing so is the STE(A)M approach, which takes an interdisciplinary
and practical view by combining the disciplines of science, technology, engineering,
the arts, and mathematics.

➔ All the workshops implemented in the student mobilities were highly
interactive and all students were fully engaged and motivated. This is
something that traditional school lessons lack. It should be noted that
future curriculum within the partner countries should and really must
incorporate these interactive activities in order for students to be
more engaged and thus learn more effectively and enjoyably.

5. Address the shortage of STEM professionals: The demand for STEM skills is likely to
increase, but the quantity and quality of supply is decreasing. Efforts should be
made to address this skill gap and encourage more students to pursue
STEM-related fields. This can be achieved through promoting STEM education and
offering incentives for students to pursue STEM-related studies.

➔ Due to the opportunities given to students, it was found that the
students loved the interactivity of these STEM lessons and they
indicated verbally that now they would hope to pursue a degree in a
STEM subject and embark on a STEM career.

6. Increase hands-on learning: There should be more opportunities for students to
engage in practical, hands-on learning. This can be achieved by increasing the
amount of time dedicated to practise and by implementing innovative teaching
methodologies such as inquiry based learning, project based learning, and flipped
classroom.

➔ As indicated above, the workshops were all interactive and hands-on,
which made them more appealing to students. Therefore, they
became more engaged and learned more skills.

7. Improve collaboration between schools and businesses: There is a need for
increased collaboration between schools and businesses to help students
understand the connections between their coursework and potential career paths.

➔ This project ensured that the school-business partnership was
reinforced. Thus this reinforcement will deliver sustainable long-term
relationships for future student cohorts.

22



8. Upgrade equipment: Governments should provide more budget to schools to invest
in up-to-date technology to improve the quality of education and prepare students
for the demands of the workforce.

➔ Through the CARES project we will inform government agencies and
stakeholders about the need for investment of resources so that
teachers can deliver highly interactive, engaging and enjoyable
lessons for students. This project will also inform our stakeholders
about the skill gaps, which exist, therefore this will be a justification
for the investment described in recommendations 8.

23


