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ABSTRACT 

Pupil’s interest and enjoyment of learning STEM subjects is often equated with their interest 

in STEM careers. Yet research shows that engagement with school science and motivation 

for a science career are not the same as students may simultaneously report positive attitudes 

to STEM subjects and actively reject STEM as a future career option. Using the context of 

the multinational European project inGenious in this study we examine secondary pupils’ 

views on different aspects of learning STEM subjects and on STEM careers. The areas 

covered in the study include pupil’s interest in science and technology, their views on school 

teaching of STEM subjects, social attitudes to the STEM sector as well as pupils’ inclinations 

towards STEM-related careers. We analyse the findings in relation to regional and gender 

differences and consider the relative role of various factors in fostering young people’s 

disposition towards STEM-related careers. 

Career choice is a complex phenomenon and our research shows that making school lessons 

interesting and informing pupils about social significance of STEM subjects is important but 

not sufficient in swaying young people towards STEM careers. At the same time, when 

information about the modern state of STEM jobs and real life applications is blended in 

STEM education in a meaningful way for young people, it can trigger important changes in 

career choices. 
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BACKGROUND 

A relative drop in the number of STEM (science, technology, engineering and mathematics) 

graduates coupled with a shortage of workers with high-vocational and technical skills have 

increasingly become matters of political and economic concern in most European countries. 

Recruitment to the STEM sector and a proportionate decline in a qualified STEM workforce 

are publicly recognised as EU-wide problems that require urgent and systemic 

countermeasures (Eurobarometer 2008). In both public and academic discourses the issue has 

become firmly linked to young people’s disengagement with STEM subjects in school and 

their decreasing interest in STEM careers (ERT 2009, Sjøberg & Schreiner 2010).   

Multiple research studies register a growing decline of pupil’s interest in STEM subjects, 

which is particularly noticeable in secondary school (Rohaan et al 2010) and which is 

exacerbated by the parallel development of stark gender differences (Jenkins & Nelson 

2005). To explain variations in pupil’s engagement with STEM subjects and careers, 

researchers have identified various social, cultural and economic factors.   

For example, the UK scholars investigating educational and career aspirations of school 

children within the project ASPIRES (2013) developed a concept of science capital as the 

main explanatory tool that helps to understand how pupil aspirations are shaped.  Science 

capital relates to the level of interest, knowledge and understanding of science matters 

encapsulated in pupil immediate environment (family and friends). It is important because it 

directly influences a young person’s disposition towards STEM learning and careers: increase 

in social capital makes a pupil more likely to continue learning STEM subjects post-16 and 

to consider a STEM-related job in the future.  Being a powerful heuristic and explanatory 

concept, it also implies that the key forces that determine and sustain pupil aspirations lay 

outside the classroom. Consequently, raising science capital is a crucial but a very difficult 

task that requires structural social changes as well as long-term and large-scale social 

investments.  

A different line of enquiry is focused on the quality of teaching STEM at school as well as on 

the quality and relevance of career advice. For instance, Cleaves (2005) shows how school 

experience of STEM could make a crucial difference in young people’s predisposition to 

STEM learning and careers.  However, the nature of formative processes shaping career 

aspirations at school is not well understood. 

The present study examines secondary pupils’ views on different aspects of STEM subjects 

and careers, including their personal interests, views on school teaching of STEM and their 

social attitudes, and considers their relative role in fostering young people’s inclination 

towards STEM-related careers. 

RATIONALE 

The data for this paper comes from the on-going pan-European project inGenious (also 

known as ECB – the European Coordinating Body for STEM education), which involves 

over 40 partner organisations representing European industry, policy makers and STEM 

educators. The project aims to foster young people’s interest in STEM education and careers. 

To this purpose inGenious facilitates existing school-industry partnerships and supports the 

development and dissemination throughout Europe of innovative STEM educational practices 

designed by industrial partners.  

While the project is open to all schools in Europe and is expected to reach over 1,500 

classrooms, around 150 pilot schools have been selected in each of the three testing cycles, 

which have agreed to participate in a more rigorous evaluation process of inGenious 
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practices. Participating pupils and teachers are asked to fill in the questionnaires at the 

beginning, during and after each pilot cycle. The collected data is used for evaluation 

purposes, but it also provides valuable insights into the current state of STEM teaching and 

learning, personal and social views and job aspirations. More importantly, this data enables 

us to assess the relative impact of personal interest, school teaching, social attitudes, industry 

and job stereotypes on pupil’s predisposition to STEM-related careers in different parts of 

Europe. 

Drawing on the existing research that investigates formative processes that shape career 

choices, our research questions were:   

 How do pupil-participants of inGenious perceive various aspects of STEM 

education and employment? 

 Are there any gender and regional differences in their views and experiences? 

 What is the relationship between pupils’ views on and experiences of STEM and 

their inclinations towards STEM-related careers? 

METHOD 

This study is based on the analysis of 7,601 responses from secondary pupils (11-16 year 

olds) of schools participating in the pilot testing of the inGenious practices. The data was 

collected in 23 European countries and two EU-partner countries (Turkey and Israel) at the 

onset of the two consecutive pilot cycles of the project.  2,756 questionnaires were received 

in the first pilot year, which was a shorter cycle, and 4,845 in the second pilot year.  

The terms of the project and the nature of the pilot design created certain methodological 

constrains. First, the survey was administered in 15 different languages, so that the majority 

of pupils answered questions in their native language. However, where the number of 

participating schools in a country was between one and three, e.g. Bulgaria or Macedonia, 

both pupils and teachers used English questionnaires. To overcome this limitation, the survey 

instruments are designed to be robust and simple: pupils are presented with a number of 

themed statements and asked to show how much they agree with each of them on a four point 

scale ranging from strongly disagree to strongly agree. 

Second, the number of participating schools and pupils in each country varies from one 

school to 11 schools and for some countries this could be different in each pilot cycle. 

Therefore the analysis has been carried out by grouping the schools into five larger 

geographical areas in Europe (Table 1).   
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Finally, despite the wide geography and high volume of collected responses, we have little 

knowledge of how representative our sample is. The results show that we have a reasonable 

gender representation in each region (Table 2), but due to the nature of the sample we also 

expect some positive skewedness of data. Given the self-nominating and voluntary 

mechanism of participation in the project, the inGenious teachers are probably more 

enthusiastic and better performing teachers than an average teacher in their respective 

countries, and this is likely to be reflected on their pupils’ views and attitudes to STEM.  In 

addition, some of these teachers were likely to select their better performing and more 

motivated STEM pupils for testing inGenious practices and filling in the questionnaires. 

 

Overall, data collected through inGenious reveals a mixed picture of pupils’ interests, 

attitudes and career preferences in STEM.  As expected, our results are slightly more 

optimistic than the findings reported in other research projects (Sjøberg & Schreiner 2010). 

However, positive skewedness does not change the nature of the relationship between 

variables and many of our findings largely confirm earlier identified trends and 

gender/regional differences. 

RESULTS 

1. Interest in STEM topics 

We have a number of statements designed to measure the level of pupil’s interest and 

enjoyment of science, technology and maths in and outside the school.  

On total, more than 70% of pupils claim interest in science and technology topics (Figure 1), 

but there are clear gender and regional differences. These differences are particularly acute 

when one compares answers of Southern and Northern European pupils. The first group 

shows the most enthusiasm (85%) and the least difference between genders (9%), while the 

second group exhibits the opposite tendency – the lowest level of interest (60%) and the 

greatest gender divide (19%).   
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The same North-South divide is visible when pupils feedback on their interest in science and 

technology lessons: 66% in the European North vs. 84% in the South think their lessons are 

interesting (Figure 2). Although the gender gap is noticeably smaller in all regions, for boys 

there seems to be a close connection between their general interest in science matters and 

reported interest in science lessons, but this is not the case for girls. While the number of 

boys considering their lessons interesting is similar to the number of boys with a general 

interest (80% and 79%), more girls like their science lessons (73%) than admit general 

interest in science topics (66%).  

 

However, when we ask pupils about their STEM-related learning outside classroom, only 

60% of boys and 44% of girls say they engage in learning about science and technology 

outside classroom (Table 3). This is approximately 20% less than the interest registered 

through the two previous questions and this is true for both genders and in all regions, thus 

correcting an otherwise very optimistic picture of pupil high interest in the area.  

 

Overall, this observation points to the importance of differences in the level of pupils 

exposure to STEM at home, which indirectly confirms the heuristic validity of the notion of 

science capital (Archer et al 2012). It also means that for many children, and especially for 

girls, school remains the key point of contact with STEM and consequently the main source 

of information about and motivation for STEM careers.  

2. Views on STEM in School 

Further analysis of pupils’ views on their school experience of STEM subjects (Table 4) 

revealed that while pupils are more likely to consider science rather than mathematics as their 

favourite school subject (55% vs. 44%), the reverse is true with their views on the practical 

importance of school knowledge in science and mathematics (63% vs. 70%). This dichotomy 

is particularly visible for girls: only two in five girls name mathematics as their favourite 

subject, yet more than two thirds of them agree that they mathematics has practical 
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importance in their life.  In contrast, almost half of girls enjoy science lessons, however, only 

60% consider the knowledge they receive there as relevant to real life.  

 

3. Social views and personal relevance 

The examination of pupil views on the social significance of STEM (Table 5) shows greater 

regional and gender homogeneity as well as an overall high awareness of the role the STEM 

sector plays at present (73%) and will play in the future (84%). In a similar fashion, when 

pupils are asked to consider their own future education and career, they attribute high 

importance to learning STEM (79%).  

Gender gap is reduced as more than ¾ of girls and more than 
4
/5 of boys agree that “doing 

well in mathematics, science and technology is important for my further education and 

career” and fewer than 30% in each gender category do not think that STEM knowledge will 

be useful in their future.   At the same time girls show a slightly lower self-esteem when 

asked to assess their personal suitability for work in this sector: 39% of girls vs. 29% of boys 

agree with the negative statement I do not have personal qualities and skills necessary for a 

career in industry, science or technology.  

 

4. Attitudes to STEM jobs 

Despite a homogeneously high level of accepting the importance of STEM in society and 

equal homogeneity in acknowledging the diversity of STEM-related jobs that require 

different sets of personal qualities and technical skills, many pupils, and especially girls, do 

not consider this future for themselves.  

The comparison of pupil dispositions to STEM jobs and of their willingness to learn about 

job opportunities reveals stark regional differences. Pupils in the Northern and Western parts 

of Europe demonstrate the lowest levels of interest in STEM careers, while pupils in the 
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Southern region and in the EU-partner countries show the highest level of enthusiasm (Figure 

3).  The situation in the North is exacerbated by a huge gender gap: only 28% of girls in 

Northern Europe would like a job related to science and technology, which is slightly more 

than a half of Northern European boys who say they want a STEM career (51%).  On the 

other hand, in Turkey and Israel the share of pupils with positive attitudes to jobs look 

healthy for both genders (60% for girls and 70% for boys).  

 

When pupils are queried on their attitude to learning about STEM-related jobs, more pupils 

and especially more girls, say they like receiving information about careers (Figure 4). In 

Northern Europe the percentage of girls who want to learn about STEM jobs is almost double 

the share of girls who are already interested in such a career. Overall, the data in Figures 3 

and 4 is indicative of a serious problem with the quality of career information and a lack of 

career advice in some schools across Europe. 

 

5. What helps to foster STEM career choices? 

In this study we also examined the relationship between variables that describe pupils’ 

attitudes and views and tried to determine factors most helpful in explaining pupils’ positive 

dispositions to STEM careers. The first connection to explore was to look at the obvious link 

between career inclinations and a general interest in STEM subjects. Indeed, cross-tabulation 

of these questions shows that interest in the subject has a strong association with interest in 

STEM careers:  92% of pupils who would like a STEM job also say they are interested in 

STEM topics (Table 6). 



Kudenko & Gras- Velázquez, The future of European STEM workforce 

8 
 

However, the data also unambiguously shows that having an interest in STEM topics is not 

enough for generating a career interest. In the cohort of pupils with no interest in STEM 

jobs, almost half of them (and this number is 58% for boys) nevertheless assert their interest 

in science and technology matters.  Moreover, only six out of ten girls with general interest in 

science and technology would also view positively a prospective job in this sector.  

 

 While interest in STEM is the biggest predictor of job choices, it is a necessary but not 

sufficient condition for selecting a STEM-related job. As was shown earlier, the data 

obtained from the analysis of individual questions related to STEM jobs (i.e. “I’d like a 

job…” and “I like learning about jobs”) points to the likely role of school experiences and 

classroom practices in shaping personal dispositions on STEM careers. To test this 

relationship further, we cross-tabulated responses to the following statements:  

- At school I learn about different career choices available in industry, science and technology 

- I would like to get a job related to science and technology  

The results presented in Table 7 show that adding the element of career learning to school 

STEM education could lead to a 20 or more percent increase in the number of pupils 

positively considering a career in STEM.  

 

This relationship is equally strong for boys and girls and particularly visible when we look at 

the extreme ends of the answer spectrum.  For instance, in the cohort of girls who ‘strongly 

agree’ with the statement that they learn about STEM carers in school,  72% say that want 

such a job for themselves, while  in the cohort of girls who ‘strongly disagree’ with the same 

statement, the relationship is reversed with just  33% of girls wanting a career in STEM.  

Overall, classroom practices that contextualise information on STEM jobs prove to be 

beneficial to all pupils. For those who like science and technology but have not yet decided 

what career to choose, information about jobs helps to relate their theoretical knowledge to 

their own experience and may sway their career choice towards STEM.  

The feedback collected from participating teachers supports this finding (Figure 5). In 

addition, there is some anecdotal evidence that when done properly (e.g. by bringing 
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motivational role models) career information and advice can themselves generate or boost 

interest in the subject and improve pupils’ attainment and progress.  

 

 

CONCLUSIONS AND IMPLICATIONS 

Career choice is a complex phenomenon, where multiple personal, cultural and socio-

economic factors interplay (Cleaves 2005) and no single answer could be found to reverse a 

declining trend. Some of these factors, like family cultural and socio-economic background 

captured in the notion of ‘social capital’, are very important, but not easily changeable. On 

the other hand, school experience, the way science is taught in classroom and beyond could 

make a difference across social boundaries and is a factor that could be improved more 

rapidly. Our research shows that just making science lessons interesting or informing pupils 

about social significance of STEM is not enough to sway young people towards STEM 

careers. While a majority of pupils see science lessons as ‘fun’ and agree that STEM is very 

important for society and useful qualifications to have, many, especially girls, do not identify 

with STEM careers. On the other side, when information about the modern state of STEM 

jobs and real life applications is blended in with STEM education in a meaningful way for 

young people, it can trigger important changes in career choices. The direct contact between 

pupils and industry fostered by such projects as inGenious goes along these exact lines.  
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