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Rationale
Studies funded by the European Commission,
private companies and international research
organisations highlight the prospect of insufficient
supply of Science, Technology, Engineering and
Mathematics (STEM) workforce which may hinder
further economic development and reduce the
economic competitiveness of European countries.
To address shortages in STEM skills and
competencies, many countries are introducing
key systemic changes in STEM education across
all educational phases. Further evidence shows
that educational interventions in secondary
school aimed at 11-16-year olds, especially if
they are supported by STEM employers, may
have a significant positive impact on student
perceptions, academic outcomes, employability
skills, career awareness and preferences. However,
for interventions to work effectively, especially if
they are delivered on a European level, we need
a clearer understanding of student experiences,
views and perceptions regarding STEM. Equally, we
need a better understanding of why and how young
people in Europe decide on which study and career
paths to pursue.
In this context, STEM Alliance and Amgen joined
forces to explore ways of making STEM studies
and careers more appealing to the young people
of Europe, explore factors influencing secondary
school students’ perceptions, motivation and
aspirations towards STEM and define effective
strategies to promote STEM studies and careers
among young people.

Published against the backdrop of growing concerns
in the European Union about future shortages of
STEM skills and competencies, the study brings
forward the students’ voices in an attempt to
understand why and how young people in Europe
decide which study and career paths to pursue.
The report’s findings are based on a total of 2,789
responses from students aged between 12 and 15
from 43 schools in the United Kingdom (England),
Ireland, Spain, Italy and Greece.
The report’s aim is to provide STEM employers,
policy makers, and other relevant stakeholders
with a better understanding of what works in STEM
teaching and career education in secondary schools.
By learning what motivates and what discourages
young people in secondary school to choose STEM
over other study fields, STEM industries will be able
to reflect on their education projects, identify areas
for improvement and, ultimately, help increase
the effectiveness of their educational policies
and initiatives aimed at promoting young people’s
interest in learning STEM subjects in school and
choosing STEM career paths.

The present publication summarises key findings
and recommendations drawn from the report.

Main Findings
The key findings of the report cover four main
areas of investigation: [1] what are the pupils’
perceptions of STEM subjects, [2] what classroom
practices would motivate them more towards
STEM studies, [3] what are their career aspirations
and [4] what is the influence of gender in defining
students’ perceptions of STEM and interest in STEM
studies and careers.
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Subject interests
and perceptions
Across the five countries, 49% of the pupils surveyed
indicate an interest in STEM, by far the most highly
represented answer in the sample. While STEM
subjects and careers may not always be at the very
top of student preferences, they are perceived
positively by the majority of the high-schoolers
surveyed.
Around 80% of secondary schoolers think that STEM
studies are “about helping others” and “have an
impact on people’s lives”, but 65% also believe they
are difficult and require too much education.

3 Career aspirations
Around half of the students surveyed show some
interest in pursuing a career related to STEM.
Interest in science careers fares slightly higher
than interest in careers related to computing,
technology and engineering.
Students appear to be confident in their career
choices, with just 13% of them indicating they have
not considered their career options yet. The most
popular careers are Medicine, Health Studies and
Sports; the least popular are Maths and Design and
Technology.
Interestingly, 37% of students have never talked
to a career counsellor to get information about
careers and career pathways, and 39% have never
discussed careers with a pupils’ organisation. Most
students seem to have approached the topic of
future possible careers with their teacher (only
16% say they have not). The results indicate that
discussions about careers are mostly carried out
in schools, with teachers taking the role of career
counsellors, and acting as an important point of
information about careers for their pupils.

STEM Classroom practices
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Teachers appear to play a central role in influencing
student perceptions about school subjects. Teachers
making lessons fun, a good relationship with their
teacher and doing many hands-on activities are the
top three things that student say would make a
classroom subject more enjoyable.
STEM lessons in particular would be more enjoyable
if they included: field trips to learn outside the
classroom, games and hands-on lab experiments or
modelling. However, more than half the students
say that games and field trips to learn outside the
classroom never happen in their STEM lessons.
More than half also never talked to people who use
STEM in their jobs or learned about careers or jobs
related to STEM as part of their STEM lessons.

Gender differences in
attitudes towards STEM
Gender stands out as the main element which
shapes student views and attitudes towards STEM
careers.
In close to equal shares, both girls and boys have
considered their future career options. But gender
appears to play a role in the type of career pupils are
planning to follow, with the most striking differences
appearing for Computing and Engineering, areas in
which boys are three times more likely to pursue a
career than girls, and visual and performing arts,
which are specialisations that are twice more likely
to appeal to girls. Significantly, the gap is wide for
Mathematics as well, which boys are almost twice
more likely than girls to follow as a career. Biology
remains the science subject which girls clearly
prefer more than boys.
In general, girls are slightly more likely than boys to
perceive STEM studies as “difficult and confusing”,
and less likely to feel they are good at these
subjects.
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RECOMMENDATIONS
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Enhancing positive
attitudes towards STEM

Upgrading ways of
teaching STEM subjects

Pupils value learning STEM subjects, as well as their
impact on the world; however, perception of STEM
studies as being too challenging or difficult can
hinder their interest later on.
Educational systems should encourage more hands
on, inquiry-based approaches which demystify
science and scientific processes in order to
increase the students’ confidence in approaching
STEM. Equally, STEM companies can contribute
by showcasing role models or by providing more
information to schools about career pathways in
STEM.

Initiatives in STEM education should include aspects
aimed at supporting teachers to include more
interactive teaching, that takes students out of
traditional settings and uses non-traditional tools
and approaches.
Teacher training should prepare STEM teachers to
approach new pedagogies in the classroom and to
contextualise their teaching.
There is also a need for more collaboration with
STEM industries, so that information about STEM
careers can be shared as part of the normal
classroom setting.

Empowering teachers in their
roles as career advisors

Strengthening girls’
confidence in STEM

The career aspirations findings clearly place
teachers as main points of information about STEM
careers. If teachers are taking on the role of career
counsellors, there is a need to develop support
systems, which will allow them to be qualified
to appropriately guide pupils towards relevant
careers. STEM industries can play an important
role in bringing career information to schools
and empowering teachers in their roles as career
advisors.

The study provides additional confirmation that
gender continues to play a role in the way girls see
themselves in relation to STEM studies and careers.
The factors influencing girls’ career choices are
manifold, and school related factors are just one
element in the mix. However, there are clear
opportunities at the school level for addressing
gender equality in STEM education, by adopting
initiatives that look to strengthen girls’ confidence
in approaching STEM, particularly technology,
engineering and mathematics subjects. STEM
industries can also support education by providing
schools with role models of women who succeed in
technical careers.
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“The attractiveness of Science, Technology, Engineering and
Mathematics subjects – Results from five countries” report (September
2019) has been developed in the framework of STEM Alliance, with
support from Amgen Europe. The report can be accessed online at
the following link: http://bit.ly/Attractiveness-of-STEM-2019-pdf
STEM Alliance – inGenious Education and industry is a Europe-wide
initiative that brings together Industries, Ministries of Education
and education stakeholders to promote STEM education and careers
to young Europeans and address anticipated skills gaps within the
European Union. Building on the success of the inGenious initiative
(2011-2014), STEM Alliance works towards bridging the gap between
the education sector and the industry world by facilitating STEM
career education in schools and helping them to develop relevant
STEM skills and competencies for students.
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