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,ntroduction
The (uropean Commission currently reports  
� million Mob vacancies in the (uro ]one, with ����� 
of young people unemployed� Decision makers and 
employers have increasingly pointed to the issue of 
skills mismatch, which is repeatedly used to e[plain  
a shortage of skilled applicants on the labour market� 

,n ����, ThinkYoung decided to address this issue 
by conducting a pan�(uropean study on skills 
mismatch, which concluded that there e[isted a very 
strong cultural divide between young (uropeans and 
employers, both in the de�nition and perception  
of the skills needed�

The following short review summarises the key �ndings of 
an updated study on skills mismatch, carried out in summer 
����, which this time focuses on the Science, Technology, 
(ngineering and Mathematics �ST(M� sector� 

 

 

ThinkYoung and the Martens Centre seek 
to analyse whether recent ST(M graduates are eTuipped 
with the right skills sets to meet the demands set out 
by employers, and further e[pose the relevance of 
the skills mismatch discourse in the issue of youth 
unemployment�

 ��st Century Skills
�  ,nnovation is prevalent in female Romanian 

respondents from a non�ST(M background

�  Non�ST(M Romanian graduates of either gender 
scored the highest for creativity

�  Critical thinking is prevalent of British, Spanish and 
Belgian respondents

�  )emale non�ST(M graduates from Spain are the most 
competent  in problem solving

�  Self�reliance and communication are well developed 
amongst respondents, with females being better  
at self�reliance

�  Technical skills are tanked as the least developed 
amongst all ��st Century skills

Almost half of interviewed employers agree  
on the value of soft skills in ST(M graduates, but their 
knowledge of what these constitute appears  
to be limited� Some employers also commented on  
the importance of communication and innovation,  
but there was no general consensus on the seven skills 
outlined above� 

,nstead, employers indicated the importance of 
languages in the ST(M �eld, despite it being scienti�c, 
with the use of (nglish being paramount� (mployers 
also identi�ed cultural skills and the ability to work in  
a multicultural setting as being of high value�

Digital Competencies
�  Word 3rocessing is prominent for Belgian and British 

respondents

�  Spreadsheet software is characteristic of ST(M 
graduates from Romania and Bulgaria

�  Male *reek and Belgian ST(M graduates are the most 
pro�cient in coding

�  Collaborative software is inherent to non�ST(M 
Spanish, Belgian and British graduates 

Executive Summary: Skills Mismatch 
in Science Technology, Engineering, 
Mathematics (STEM)
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•  The least popular skills surveyed are web 
development and application development

•  Social media is more prevalent amongst female 
graduates from a non-STEM background

There was no general consensus by employers on  
the lack or importance of ICT and digital competences. 
Employers working in this field indicated how they had 
no major issues in recruiting graduates from all fields 
to join their organisations. As such, they had no major 
contribution to this part of study. 

STEM Skills

•  British graduates have the best developed quantitative 
and qualitative skills in research methods, with females 
faring better at quantitative research methods

•  Computation and Data processing skills are 
predominant in Belgian and British respondents,  
with males being more competent in computation

•  Experiment design and risk assessment scored  
the lowest in terms of STEM skills

Figure 1 – Responses for ICT and Digital Competencies greater than 4 (>=4) indicate a high competency, while 
responses lower than 2 (<=2) indicate a low competency

Figure 2 - Responses for STEM Skills greater than 4 (>=4) indicate a high competency, while responses lower than 2 
(<=2) indicate a low competencyresponses lower than 2 (<=2) indicate a low competency
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Employers provided no general insights into STEM 
skills. They neither agreed or disagreed that these 
are a prerequisite for hiring a candidate in a STEM 
field. 

Employer respondents deplored the lack of 
mathematics and STEM skills in general among 
graduate pools, whilst others indicated that current 
graduates are not proficient in applying technical 
skills. A quarter of employers additionally expressed a 
strong lack of business skills among STEM graduates. 

Stigma

•  The majority of STEM students cite personal interest 
behind their choice of education.

•  Respondents scored job security as not being a driver 
behind their STEM choice. 

•  There were relatively little differences between 
genders in terms of why STEM was chosen.

•  No apparent difference between STEM and non-
STEM students for career choice. 

•  Non-STEM respondents indicated a general inclination 
towards other subjects and disinterest in STEM 
professions, leading to their different career choice. 

Employers feel there is no stigma associated with  
a STEM career. A quarter of respondents indicated  
the general low numbers in female applicants in the 
STEM field. 

Mobility

•  Close to half of the respondents have spent a period 
of their studies abroad, with ‘gaining new language 
skills’ being their main driver. Bulgarians are the most 
likely to embark on such a study period in order to 
improve STEM skills.

•  The United Kingdom and Germany were listed as  
the most attractive European study destinations, while 
the United States was the most popular non-EU study 
destination. 

•  More than half of the respondents concluded that 
mobility was a key factor in improving their STEM 
skills and employability in general.

•  A third of STEM and non-STEM graduates cite 
financial difficulties as hindering mobility

The main, but not definitive, outcome that may be 
concluded from the interview analysis is overall 
consensus among employers about a lack of student 
mobility in STEM fields. 

Employment

•  Amongst respondents that had attended job 
interviews, a third indicated not receiving any 
feedback from employers.

•  Alarmingly, those that received feedback cited 
insufficient level of STEM skills as the main type  
of feedback received. 

•  In contrast, 21st century skills and language skills 
appear to be the least likely reasons impeding STEM 
graduates from obtaining a job.

Employers agreed that work experience is key 
criteria, with a quarter of respondents pointing 
at SMEs as being a good source of experience. 
Despite current unemployment levels, half of the 
interviewed employers pointed at a shortage 
of good applicants, especially for the IT and 
engineering sectors.

A third of employers cited difficulties in attracting 
people to their industries as an employment  
barrier, with graduates’ work-life balance and  
high salary demands being given as main reasons.  
In spite of this, interview respondents indicated  
that ‘passion’ and ‘drive’ are central/essential 
qualities that they screen for during the recruitment 
process. 

Employers also recognise some issues which  
may hinder a candidate’s employability, such  
as the fact that some companies may not  
always recognise qualifications from  
educational institutions located in a country 
different than the one in which the company  
is established. 

Figure 3 - Respondent’s answer to the feedback 
received from a negative job interview
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Conclusions

•  21st Century skills are more prominent in non-STEM 
than STEM graduates, with the former showing/
demonstrating higher competencies in most of 
the seven skills investigated. However, employers 
do not undermine other skills such as languages, 
multicultural adaptability and business skills.

•  When it comes to digital competencies and STEM 
skills, despite these being well developed by most 
STEM candidates, there appears to be no indication  
of their direct relevance to employers during  
the recruitment process. 

•  Given the balanced results from both quantitative and 
qualitative data obtained, this study can conclude that 
no apparent stigma exists surrounding STEM careers, 
with young people mainly choosing STEM and non-
STEM subjects according to their personal interest

•  Employers did not directly point to mobility as being 
either beneficial or a hindrance to STEM graduates. 
However, it has indirect implications as it is best way 
that STEM graduates can gain language and cultural 
skills through periods spent studying abroad. In 
spite of this, mobility can be a hindrance in terms 
of obtaining academic qualifications, which specific 
companies may or may not recognise.

•  This study revealed that skills mismatch as a fact may 
not be that relevant. Yet it is still used by employers 
to account for the apparent lack skills they do not 
manage to find when hiring new graduates.

Recommendations

A first, and central, point of recommendation drawn 
from this study is to increase dialogue between 
employers and higher education institutions 
about STEM skills and STEM needs in the labour 
market. This study has reported a difference/
misunderstanding  in students’ perception of the 
value of their qualifications (and skills developed 
through education) and the skills that are actually 
most relevant in the labour market. This perception 
gap is all the more complex to address given the 
difficulty that employers surveyed in this study have 
had to specify which STEM skills they identified of 
highest value for activities in their field. As a result, 
increasing dialogue between STEM graduates and 
STEM employers would not only allow to re-think  
the structure of STEM courses in tertiary  
education, but also promote a better skills  
match and school-to-work transition. 

 An additional recommendation relates to the issue 
of STEM student mobility. The present study found 
students occasionally unsatisfied with the diversity of 
STEM educational pathways (or lack thereof) existing 
in their countries.  Enhancing opportunities for student 
mobility through financial assistance programmes 
(i.e. scholarships) could thus prove key to increasing 
students’ expertise in STEM fields. Quite importantly, it 
would also have a positive impact on STEM graduates’ 
language skills levels, which were often deplored by 
employers in this study. Needless to say, both of these 
aspects would favour considerably students’ potential 
for employability.
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ThinkYoung first looked into the skills mismatch 
in 2012 (ThinkYoung, 2012). As a non-profit think 
tank that conducts research and activities for young 
people aged 30 and under, ThinkYoung focus ranges 
from unemployment, to entrepreneurship and various 
other European policies that affect young people. 
Since the economic crisis of 2008 the topic of skills 
mismatch between young people and employment 
opportunities has been widely discussed. Therefore 
ThinkYoung wanted to find out the views of young 
Europeans on the matter, understanding the origins 
of the mismatch and providing solutions to policy 
makers.

ThinkYoung’s first Skills Mismatch report in 2012 
was based on a pan-European survey covering all 
EU 28 countries. It cast light on the youth perception 
of the mismatch, with a strong focus on the cultural 
dimension. Some of the key findings where:

•  Young Europeans will study a topic or field they aspire 
to work within, rather than thinking of the demands  
of the labour market

•  Care most about developing skills they want, than  
the job requires

•  Not as money minded as previous generations when 
searching for a job

•  Increasingly demonstrate concern for the social 
impacts of the job and organisation

•  Showcase less interest in the organisational hierarchy 
of a prospective job

There were some tendencies that can be easily spotted 
from the 2012 report; individuals that are more willing 
to achieve their ideal job, are also more willing to move 
abroad and consequently feel less mismatched for their 
current job. On the other hand, those feeling the most 
mismatched for their current job are those less willing 
to move or to adapt. 

According to the 2012 survey, the most important 
issue for respondents is the field of specialization 
rather than a specific role: under-30s prefer to be 
part of an industry they are passionate about, where 
they are flexible to move inside it. As the other 
results showed a high level of adaptability among 

youngsters, we can conclude that the labelled “lost” 
generation is instead mobile, adaptable and, in the 
long term, idealistic.

Two years after completing this study, in 2014, the EU 
is in the recovery process from the previous economic 
crisis, but still faces a high youth unemployment rate  
of 22.8%. This concern is amplified by the fact that 
there are also 900 000 unfilled IT jobs available within 
the EU, with this number expected to rise. 

This is why ThinkYoung and the Martens Centre 
have decided to conduct further research into this 
social and economic phenomenon, focusing specifically 
on ST(M �Science, Technology, (ngineering and 
Mathematics� skills and education�
  
Thinkyoung and the Martens Centre want to know why 
young people have decided to go into ST(M or non ST(M 
education, the reasons for this, and the challenges that 
such decisions have had on their careers, to develop a 
fuller understanding of the mismatch situation�

1.1 What is Skills Mismatch?

The current high levels of youth unemployment  
in the EU have often been described as a symptom 
of the European economic crisis. However, youth 
unemployment rates have been in double digits  
in most of the current EU Member States for more than 
the past decade1, appearing to be more of a structural 
issue related to social and labour market policies 
(Eurostat, 2014b). The economic crisis only emphasized 
the deficiencies in these areas and made them more 
pronounced and urgent (Business Europe, 2013, 
00155E).

Today, there are 22.8% unemployed young people 
in contrast to 2 million job vacancies (EC, 2014). 
In the context of the economic and employment 
crisis, employers as well as decision makers have 
been increasingly pointing to the issue of skills 
mismatch. Employers complain that they cannot find 
appropriately skilled applicants on the labour market, 
thereby arguing that the lack of skilled applicants 
leads to higher levels of youth unemployment.  
In other words, according to them, the skills 
mismatch contributes to youth unemployment.  
But what is a skills mismatch?

1. Introduction

1 The only exception being, Austria, Denmark, the Netherlands, as well as Cyprus, Ireland, Portugal and Sweden in the years 1999-2003, and the 
Czech Republic before 1999, which managed to maintain their youth unemployment rates under 10%. The rate ranged in all the remaining countries 
(of today EU28) from approx. 12% to approximately 35%. For more detailed and precise information see Eurostat on Youth Unemployment  
http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do.
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1.1.1. Skills Mismatch and its 

Dimensions

Through the logic of supply and demand, a mismatch 
is created when the latter and the former do not meet 
each other. The skills mismatch thus refers to the fact 
that the skills offered by the supply on the labour 
market do not match the skills demanded by the 
employers. However, the skills mismatch is actually  
a complex and multi-dimensional phenomenon.  
To begin with, the geographical (or regional) dimension 
refers to the fact that skills demanded by employers in 
a particular region may not be available on the supply 
side in the region. This dimension is related to mobility. 
Similarly, the sectoral dimension of the mismatch 
relates to inadequate supply of skills in a particular 
sector, despite the important demand for such sector 
specific skills. Furthermore, the proficiency and the use 
of skills is also a part of the picture of mismatch  
(EC, 2012; Business Europe, 2011; Miner, 2014). 

In some cases, over-skilling and thus the subsequent 
underuse of skills causes wastage of development 
and investment into the specific skills learnt. 
Furthermore, the underuse of skills is associated with 
lower income and higher employee turnover with 

under-skilling, leading to a slower adoption  
of new technologies and processes at the workplace, 
affecting competitiveness negatively (OECD, 2013). 
The mismatch becomes perceived as opposed to 
being real, as in the case of “credentialism”. This is 
due to asymmetric information in which employers 
may require candidates to possess specific 
certifications in order to obtain the job, therefore 
excluding candidates with the right set of skills but 
short of the documentation to prove it (CEDEFOP, 
2010).

All these multiple dimensions of skills mismatch 
overlap in different degrees, meaning the issue 
becomes more and more complex and difficult to 
tackle. Moreover, the OECD (2013) points out that  
a certain degree of mismatch is inevitable due to 
constant change and evolution in labour markets. 
Irrespective of this, a natural mismatch is generally only 
temporary. However, a persistent structural mismatch 
has several consequences, including waste of resources 
in gaining skills, waste of the acquired skills themselves, 
frustration, and high employee turnover. (OECD, 2013). 
This makes the situation more complicated in terms 
of solving the issue of mismatch, particularly when it 
comes to distinguishing between what is a structural 
mismatch that really needs a solution and what is  
a natural mismatch that will fade away on its own.

OVEREDUCATION A situation in which an individual has more education than the current job requires (measured in years).

OVERQUALIFICATION A situation in which an individual has a higher qualification than the current job requires.

OVERSKILLING A situation in which an individual is not able to fully utilise his or her skills and abilities in the current job.

CREDENTIALISM A situation in which the level of education required to obtain the job exceeds the level of education required to 
perform the job adequately. It relies upon a belief of the employer that the possession of certificates and diplomas 
implies higher productivity on the part of the individual.

REAL OVEREDUCATION A situation in which an individual possesses more education than the current job requires and also in which 
current skills and abilities are underutilised.

FORMAL OVEREDUCATION A situation in which an individual possesses more education than the current job requires, but in which current 
skills and abilities are fully utilised.

GENUINE OVEREDUCATION A situation in which an individual has more education than the current job requires and this state has a negative 
effect on the level of job satisfaction.

APPARENT OVEREDUCATION A situation in which an individual has more education than the current job requires, but this does not adversely 
affect the level of job satisfaction.

SKILL SHORTAGE A situation in which the demand for a particular type of skill exceeds the supply of available people with that skill.

SKILL SURPLUS A situation in which the supply of available people with a particular skill exceeds the demand for it.

VERTICAL MISMATCH A situation in which the level of education or skills is less or more than the required level of education or skills.

HORIZONTAL MISMATCH A situation in which the level of education or skills matches job requirements, but the type of education or skills is 
inappropriate for the current job.

SUBJECTIVE MEASURES  
OF MISMATCH

The mismatch estimate is obtained by self assessment in employee responses to a questionnaire.

OBJECTIVE MEASURES  
OF MISMATCH

The mismatch estimate is obtained by evaluating job requirements.

CROWDING OUT/BUMPING 
DOWN

When better qualified workers are hired to do jobs that less qualified workers could also do, they are crowding 
out the less qualified workers from what would be their traditional employment possibilities for that level of skill. 
Bumping down refers to the fact that this process works from the top to the bottom and pushes the less qualified 
workers to even lower level jobs. At the extreme some lower level workers may lose employment altogether when 
crowding out occurs.

Figure 1 - Dimensions of skills mismatch. Adapted from CEDEFOP 2010
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The validity of a persistent structural skills mismatch 
and its causal link to unemployment is also becoming 
increasingly questioned by some authors outside 
of Europe. Paul Krugman (2014) argues that skills 
mismatch is not the cause of current unemployment 
crisis in the US, as he considers the skills mismatch 
to be a “zombie” shared belief, a myth, which has no 
grounds in reality.  He argues that the mere fact that 
a candidate is unemployed automatically disqualifies 
them from consideration in the recruitment process. 
Thus, the myth of skills mismatch survives only thanks 
to its presence in the public discourse. 

This perspective could be relevant for Europe, as youth 
unemployment is strongly attributed to the skills 
mismatch in the public discourse. However, a reverse 
causation mechanism could also exist. Due to fewer job 
opportunities, young people accept jobs that do not 
match them and their skills perfectly, just for the sake  
of getting a job (WEF, 2014). On one hand, the EU labour 
market needs medium and highly skilled workers, and 
conversely fresh graduates are considered as not apt to 
meet these high skill requirements (Business Europe, 
2013). This consideration reveals a prejudice towards 
young graduates, compounded by mistrust towards 
the education system, where recruiters feel that formal 
education does not provide graduates the appropriate 
skills that are otherwise acquired only on the job.

A broader cultural approach proposes to overcome 
the skills mismatch by challenging the fundamental 
structure of jobs. This can be achieved through a “shift 
[of] the focus, from a preoccupation with educational 
reform and the choices that individuals make regarding 
their educational participation, to the impact of 
workplace and job design [..] Educational systems 
should not be called upon to produce specific 
workers for specific industries, but to encourage the 
development of core competences, producing workers 
with the ability to learn and adapt, thus enabling them 
to satisfy the changing demands of their future roles. 
It is the workplaces and jobs themselves that should 
be reformed to better match the workforce.” (Weststar, 
2009: 735). Therefore, this approach suggests that the 
education system should create adaptable citizens, 
and not workers, a position in line with experts of the 
European Commission (ThinkYoung, 2012).

1.2 STEM – The Supply & Demand 

Discrepancy 

With today’s labour market acknowledging the 
difficulties faced by young people across Europe and 
unemployment levels rising year on year, it is important 
to gain an insight into the finer details of the supply 
and demand of the labour market. It would be easy to 
assume that the demand is outweighed by the supply 
for skilled, qualified young workers, but as highlighted 
earlier, there are 2,000,000 unfilled jobs in the EU. 

Another misconception is that the economic crisis is 
completely to blame for this lack of opportunity and 
unemployment (CEDEFOP, 2012), but rather “there is  
a structural element to youth unemployment that must 
be addressed” (McKinsey, 2014). 

Whilst in many sectors of the labour market these 
assumptions are well founded, a paradox has emerged 
regarding those in the field of science, technology, 
engineering and mathematics (STEM) (CEDEFOP 2012; 
McKinsey 2014; Holzer 2013; UKCES 2011; Lavernia et 
al. 2013). Empirical research has found that 36% of firms 
in the EU-27 experienced difficulties in hiring staff for 
skilled jobs (European Parliament Council, 2013). There 
is a growing concern from employers in this market 
that graduates of STEM orientated tertiary education 
are not well enough equipped with the skills that they 
require(McKinsey, 2014). This is further increased by the 
contrast from the perspective of educators, with 74% of 
educators believing that graduates are adequately prepared 
for the workplace, as opposed to 35% from employers 
(McKinsey, 2014), further exemplifying a need for greater 
collaboration between education and employers.

The mismatch between supply and demand can also 
be attributed to the applicants’ lack of the “right skills” 
(Lavernia et al. 2013). These ‘right’ skills, also described 
as “people skills” and/or “soft skills”(Lavernia et al. 
2013), can be more difficult to predict and integrate into 
the education system, but have included interpersonal 
skills, creativity, teamwork and time management 
(Panorama 2012).

This study aims at correctly identifying these 
skills by using the definition of 21st century skills. 
In addition, it analyses the perceptions of both 
students and employers on the attained proficiency 
levels for these skills. Yet another avenue of 
research points towards a significant proportion of 
STEM graduates that do not enter STEM occupations 
(BIS 2011), and another recognises the structural 
complexity of the STEM market (Business Europe 
2012), where jobs can often be found outside of the 
primary industries (McKinsey 2014; UKCES 2011). 
Again, these inconsistencies require clarification, 
which this study hopes to achieve.

We cannot ignore sources that claim the discrepancy 
to be a very real and practical problem, but there 
are also figures that imply the opposite. The UK has 
reported little difficulty in filling vacancies in the 
sector, particularly for the top graduate jobs (UKCES 
2011). With the employment market set to rise at 
a rate higher than the average within the sector 
(CEDEFOP 2012), it becomes imperative to gain a 
better understanding of issues relating to the supply 
and demand discrepancy, as well as understanding 
the contradictions emerging from differing sources. 
The two following graphs depict differing evaluations 
of the demand and supply of jobs in the future labour 
market, with Figure 2 illustrating the largest supply-
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demand gap for higher qualified vacancies and Figure 
3 showing job losses in primary, manufacturing and 
construction.

Mc.Kinsey (2014) specifies that economic recovery and 
the growth of the employment markets alone are not 
sufficient to combat the problems created by the skills 
mismatch. This could be related to the discrepancies 
between higher skilled and medium to low skilled 
vacancies in the broader STEM labour market. Another 
insight that has a potential impact on the skills 
mismatch is that 15% of European employees are over-

educated, while 19% are under-educated (European 
Labour Survey).

This report will consider previous research that has 
explored a number of possible explanations for this 
phenomenon and provide a rationale for further 
investigation of this discrepancy. A report from CEDEFOP 
(2012) has suggested that future research should be carried 
out in order to facilitate the analysis of direct interactions 
between the supply and demand, as well as breaking down 
age and occupation demographics, and as such this current 
study will attempt to examine this relationship.

Figure 2 - Total job opportunities by occupational group, 2012-20, EU-27+

Figure 3 - Past and likely future sectoral employment change 2000-10 and 2010-20, EU-27+
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1.3 Skills Mismatch  

and Education

Education is a long-term process spread over a 
minimum of a decade, therefore it is difficult if not 
impossible, to predict what exact skills will be required 
in 10 years or even later. Thus, most recognised 
recommendations to the education system suggest that 
students should be taught to be flexible, fast learners, 
who will easily adapt in any working environment 
(OECD, n.d.). Further recommendations call also for 
greater communication and transparency between 
education institutions and private companies, such  
as creating partnerships for trainings and internships,  
as a means for the education sector to keep up with  
the private one (Business Europe, 2013).

As it was suggested above, the labour market evolves  
as the global economy does, hence the emphasis 
should be placed on flexibility in education system  
as well as on readiness for lifelong learning on the job. 
Nevertheless, there is some scope for projection. Given 
that the global economy has shifted from industrial to 
post-industrial, and now to a strong knowledge and 
information based approach, there is an estimation 
that employment will increase in economy, commerce, 
business, administration, covering fields of engineering, 
technology, production, processing and health, which 
will imply increased demand for skills in numeracy, SMT 
(science, mathematics and technology), ICT (Information 
and Communication Technology) and digital sectors 
(Business Europe, 2013). 

However, on the supply side, the number of young 
people enrolling in such scientific or technological 
education has been on the decline, as well as the 
number of graduates who decide to pursue their career 
in such fields (EC, 2012). This projection suggests that 
there may be a sectoral skills mismatch in Europe: 
there will be (or there already are) increasing job 
opportunities requiring STEM skills - which are not 
however sufficiently offered on the supply side. This 
STEM skills mismatch also has its proficiency dimension 
as a degree in the STEM field, which does not 
automatically translate in the right set of skills at the 
right level of proficiency demanded by the employers. 

As the demand for STEM qualified candidates  
is increasing, the measures taken to tackle this are 
becoming increasing fundamental if this mismatch  
is to be overcome. In addition to the problems present  
in attracting and nurturing STEM talent through 
education and training, Europe is also failing to attract 
STEM professionals from other countries, with Europe 
not being the preferred destination for highly-skilled 
third-country nationals (OECD 2012). It has also been 
noted that a relatively high outflow from the labour 
market can be anticipated due to large-scale retirements 
(European Commission, 2009). As a consequence, if  

the supply of STEM skills is not to be a constraint on  
the economic growth of Europe’ (Panorama, p. 12)  
a greater emphasis needs to be placed on a number of 
different efforts. These include; a greater emphasis on 
bridging the gender gap; the effective fostering of young 
talent within the STEM field; the importance of role 
models; the need to highlight career progression and 
diversity; and finally how STEM can be applied to  
the wider world and modern societal challenges. 

In addition to the calls for more flexibility in education 
system and the labour market, the calls for more 
mobility, as well as the calls for transparency and 
improvement of communication between education 
institutions and employers are very relevant. These 
measures will contribute to opening and improving  
the flow between the interested parties and will shed 
some light on the so far ignored dimension of the issue: 
the mismatch of perspectives.

Having laid out the dimensions of the complex concept 
of skills mismatch, the present study will particularly 
focus on the following. Firstly, considering the projected 
increasing job creation in STEM fields, the study 
focuses specifically on STEM skills. Secondly the study 
examines the perspectives of young people as well 
as of employers on the STEM skills mismatch, to also 
understand the perspective mismatch.

1.4 Definition of Skills, 
Competences and Knowledge

In response to the unprecedented ‘technological  
and economic change’ (Bartlett 2013: 5) characterised 
by the ‘revolution that began in the last decades of 
the 20th century’ (OECD 2013: 48); higher education 
systems face the task of equipping students with 
the necessary skills and attributes required in the 
workplace. This constantly changing global labour 
market raises new challenges whereby ‘each citizen will 
need a wide range of key competences’ (EC/962/2006: 
4) in order to adapt to a ‘rapidly changing and 
interconnected world’ (Ibid.). This has had an adverse 
effect on skills mismatch as it has become increasingly 
difficult to ‘predict what type of skills will be needed 
in the near and more distant future and what kinds of 
jobs will appear.’ (ETF 2011:  229). As a consequence 
the needs for ‘strategies to develop skills better tailored 
to the present and future needs of the labour market’ 
(European Commission, 2011:) are of paramount 
importance. 

According to an OECD report a ‘quality education can 
be assumed when a student has acquired knowledge, 
skills and wider competencies as described through 
the learning outcomes (OECD 2011, p. 23) of a course. 
However, in order to gain a more comprehensive  
insight into the current skills mismatch problem,  
the relationship between these attributes needs to be 
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assessed. This is vital in the effort to improve  
the ‘employability, adaptability and occupational 
mobility of people on the labour market’ (European 
Commission 2011, p. 10); particularly in a ‘knowledge’ 
(EC/962/2006, p.4) based innovative society. 

1.4.1. Educational Learning 

Outcomes

As part of the process of ‘putting labour market needs 
at the centre of education’ (Business Europe 2013, p.9), 
a focus on learning outcomes has become crucial for 
‘tailoring the knowledge, skills and competences that 
people acquire in the education process’ (Ibid).

According to the Tuning definition, learning outcomes 
are: ‘Statements of what a learner is expected to know, 
understand and/or be able to demonstrate after 
completion of a process of learning (Gonzalez, 2008, 
European Commission, 2009).

However, as learning outcomes are specific to a course 
of instruction, while the achievement of competencies 
often require a multitude of different skills sets and 
knowledge, further distinctions need to be made. 
Alongside this, Intended Learning Outcomes (ILOs) must 
be differentiated from Achieved Learning Outcomes 
(ALOs), in order to assess the relevant attributes a 
student has acquired once leaving education and 
entering the workplace. 

1.4.2. Skills 

According to Reber (2001), skills have been defined 
as ‘the ability to act in accordance with well-managed 
models of behaviour, which enables the achievement  
of a certain purpose or aim.’(Ibid, p.683). Accompanying 
this, a further distinction has been made between 
cognitive skills, involving ‘the use of logical, intuitive 
and creative thinking’, and practical skills, ‘involving 
manual dexterity and the use of methods, material, 
tools and instruments.’ (European Commission 2008, p. 
13). Perhaps most importantly, skills can be ‘built upon 
and extended through learning’ (Avvisati, Jacotin and 
Vincent-Lancrin 2013, p.224). 

1.4.3. Knowledge

As a general term, knowledge has been defined as  
‘the set of information peculiar to an individual, group 
of individuals or culture’ (Reber 2001, p.380), acquired 
through learning or experience. This definition has been 
further separated into ‘declarative knowledge (knowing 
facts), procedural knowledge (knowing how to do 
something) and knowledge of concrete persons, things 
and places’ (Matsumoto, 2009, p.274).  

1.4.4. Competences

As mentioned above, competences often encompass  
a wide array of attributes, being defined as  
a ‘combination of knowledge, skills and attitudes 
appropriate to the context.’ (EC/962/2006, p.4) 
Competences represent a culmination of characteristics, 
attitudes, ‘knowledge and skills leading to a high-quality 
performance.’ (European Commission 2001. p.13)  
As a result key competencies imply the ‘mobilisation 
of knowledge, cognitive and practical skills, as well as 
social and behavioural components including attitudes, 
emotions, values, and motivations.’ (Ilomaki; Kantosalo; 
Lakkala, 2011, p.6). 

These varying components not only highlight  
the human capital (European Commission 2011) aspect  
of competencies but also demonstrate the higher level 
of complexity, whereby competencies are the end 
result of learning objectives. Therefore with regards to 
competency in the learning process:

‘skills can be seen as the practical learning outcome, 
knowledge as the learning input into skills development, 
attitude as an acquired mode of behavior influenced 
by internal and external motivation and characteristics 
as a disposition related to innate talent.’ (European 
Commission 2011, p.21)

The creation of a competency model emphasises  
the need to equip students with the relevant attributes 
necessary for ‘employability in knowledge society’ 
(European Commission 2011 p.13). As competencies 
involve ‘the ability to meet complex demands, by 
drawing on psychosocial resources’ (Ilomaki; Kantosalo; 
Lakkala, 2011, p.2) this development guarantees more 
flexibility in the labour force alongside representing 
‘a major factor in innovation, productivity and 
competitiveness’ (EC/962/2006, p.1).

1.5 Research Questions / Goals
 •  How do the issues of skills, education, stigma, mobility 

and recruitment relate to a STEM skills mismatch in 
Europe based on the perspectives of… 
 •  …young Europeans?

  •  …employers within the STEM sector?

 •  What potential solutions arise from the data when 
comparing the perspectives of young people and 
employers?
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This study has used both inductive and deductive inquiry 
to ascertain how the research questions are relevant to 
practical and academic problems in the workplace, and 
the literature. Inductive inquiry has been informed by 
the literature and empirical evidence from a plethora of 
academic journal articles and reports from institutions 
such as the European Commission and national and pan-
European research centres (CEDEFOP, UKCES, BIS).

The deductive inquiry has been informed from 
a number of general statements of concern and 
complaints from the employers in industry regarding 
their inability to find suitably skilled graduates to 
appropriately fill their vacancies.

In order to conduct the research, an integrated 
methodology of both quantitative and qualitative 
research methods has been employed. This would 
enable the researchers to consolidate strengths of each 
method, and cross-check and focus specific information 
that is central to the particular research questions 
through different channels (Mayoux, 2006).

2.1 Quantitative Research Methods
The use of questionnaires is not particularly popular 
when conducting social research, as these have  
a tendency of pushing respondents into selecting only 
specific answers (Valentine, 1997). However, such  
a research method is highly sought when the proper 
acquisition of characteristics in needed, especially when 
focusing on the outlooks of a particular population 
through a standardized technique (McLafferty, 2010). 
For the purpose of this study, structured questionnaires 
have been applied as these are the best method for 
collecting basic, non-harmful information. 

 The survey produced aims to provide empirical evidence 
that seeks to uncover how certain issues mentioned in  
the reviewed literature are perceived by young Europeans, 
both from STEM and non-STEM backgrounds. As such, 
results obtained will be analyzed by comparing the 
perceptions of STEM and non-STEM respondents, vis-à-vis 
the key concerns and questions outlined in Table 1 below:

The survey was distributed electronically to nine 
European countries covering the majority of the EU 
population; Belgium, Bulgaria, France, Germany, Greece, 
Italy, Romania, Spain, and United Kingdom.  In order 
to increase the robustness of the data collected, the 
original survey was translated from English into French, 
Spanish, Italian, and Bulgarian. 

The total number of responses collected from 
participants was 2341. 

2.2 Qualitative Research Methods
As mentioned, questionnaires are often partially 
standardised, thereby restricting the interviewee’s 
opportunity to give a personalised answer (Valentine, 
2005). Despite this, it is highly suggested to couple 
quantitative with qualitative methods to obtain a holistic 
insight into the research questions. For the purpose of 
this study, semi-structured interviews were applied to 
gain insight from individuals working in the STEM Field. 
Semi-structured interviews are the most common used 
and diverse type of interviews that can be used. When 
conducting these, the researcher follows a specific 
agenda with suggested themes (as listed below), but  
the interviews itself is not rigid so as to allow participants 
to answer questions in an objective fashion, giving 
tailored answers (Arksey and Knight, 1999). 

•  STEM skills, digital competences, 21st century skills, 
other skills required

•  Skills shortage and mismatch
•  Their recruitment strategies
•  The appeal of STEM careers
•  The relationship between companies & education 

providers
•  Stigma around STEM

Twelve interviews were conducted with employees 
working in the HR and staffing departments of industry 
leading corporations in the STEM field (Table 2). Their 
thoughts will allow for a detailed analysis and insight into 
the problems and concerns that have been voiced in the 
literature and institutional reports. The thematic analysis 

2. Methodology

TABLE 1 - TABLE INDICATING THE OVERALL STRUCTURE OF THE SURVEY DISSEMINATED TO RESPONDENTS

SECTION QUESTION NUMBERS TOPICS COVERED

1 1 -4 Demographic Data

2 5 – 16 21st Century Skills, Digital Competences and Education choice

3 17 - 28 Mobility

4 29 - 46 Employment and future recruitment
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on the interview transcripts will allow for weight, insight 
and perspective to the empirical findings from the survey

2.3 Analysis

The survey presented used a Likert Scale for retrieving 
certain answers. As discussed by Kothari (2004), such 
scales are relatively easy to construct and are deemed 
more reliable as generally respondents answer each 
question in the survey. Furthermore, these scales are 
ideal for respondent-centred studies such as this one, 
where the researcher wants to analyse how responses 
differ between different people. The only issue with 
such scales is the rigidity in obtaining information, as 
there is not much more that respondents can provide 
other than the empirical questions asked.

An example of a question in the survey using the Likert 
Scale would be the following:

In order to analyse the data statistically, a t-test was 
used as this is the most suited test when comparing 
between two different groups. This statistical test 
poses the question ‘how different are the groups?’ – 
This provides insight into whether there is a difference 
greater than that which could occur just by chance. 

Interviews were analysed manually, following the 
suggestions presented by Marshall and Rossman 

(2006), six main steps where followed:

•  Data organisation – Given the voluminous amounts  
of qualitative data gathered, the material was organised 
in a presentable and readable format, by writing 
transcripts under the key themes (Crang, 2005). 

•  Immersion in data – Data was read multiple times so 
as to familiarise oneself with it and to make sense of 
all the respondents and quotations. Moreover, Cope 
(2010) argues that rereading the original material 
makes theme identification simpler, since recurrent 
topics became easily notable. 

•  Categorizing into themes – The process of finding 
particular categories involves the identification  
of evident patterns expressed by participants. 
Categories produced were internally consistent,  
but equally distinct from each other. 

•  Coding – Coding involves the use of interpretive codes 
to thoroughly mark certain the interview and focus 
transcripts (Jackson, 2001). ‘In vivo’ codes consisting  
of the participant’s language were generally used, 
along with words or short phrases. 

•  Interpretation – Codes are not the end of analysis, 
because even though they further organize the data, 
they do not provide an explanatory framework (Crang, 
2005). As such, the researcher determines how well 
the selected codes explain the story that is unfolding. 

•  Finding alternative understandings – Once categories 
and themes have been identified, the researcher has 
to consider the possibility of developing alternative 
understandings, by challenging what is initially 
perceived and taking into account negative instances  
of patterns.

TABLE 2 - DETAILS REGARDING INTERVIEW EMPLOYERS, INCLUDING NAME, COMPANY REPRESENTED, AND THEIR CURRENT  
POSITION IN THE COMPANY

INTERVIEWEE NAME COMPANY REPRESENTED POSITION

Ajay Patel Novartis Global staffing manager

Aleksandra Dragan Intel Talent Advisor

Andre Richier DG Enterprise and Industry Principal Administrator

Cristina Bardelli Infocom Chief Marketing Officer

Fernand Dimidschstein Accenture Managing Director

Frederic Lau CIGREF Mission Director

Jane* Multinational IT Company* HR Manager

Katariena Kyrieri EIPA Maastricht Researcher

Luc Lemarcq Unilin VP Human Resources

Luca Lavinci Xian Swipt Co. Ltd, Dicotom Vega Srl, My Gekko 
Ekon Srl

Consultant

Sofie Van Veirdegem Agoria Expert Talent & Labour Market

Wout Verbeke Sioen Industries Chief HR Officer

* Pseudonym provided as respondent requested anonymity for both him/herself and the compa.

Do you think by studying abroad you could have 
increased your employability?

1 2 3 4 5
Strongly
disagree

Strongly 
agree
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3. 21st Century skills
3.1 Why measure 21st Century 

Skills?

21st century skills, often placed in the same category as 
skills for innovation, are contained within a number of 
educational aims and statement of goals. From these, 
21st century skills have been defined as:

‘the need to educate for new industry, commerce, 
technology and economic structures; the need for new 
social interaction and communication skills; the need 
for imagination, creativity and initiative; the need to 
learn and continue to learn throughout employment; 
the need to maintain national and cultural values; and 
the need to operate in an increasingly international and 
global environment’ (Binkley, Erstad, Herman, et al., 
2010, p.13).

This rather broad list of skills has been redefined in 
order to ‘provide a framework that could be used as 
a model for developing large-scale assessments of 
21st century skills’ (Ibid). This model highlights ten 
key skills, including: creativity and innovation, critical 
thinking, metacognition, communication, collaboration, 
information literacy, ICT literacy, citizenship, career 
and social responsibility (Melbourne). Perhaps most 
importantly the ‘hallmark of 21st century demands is 
the need to adapt to evolving circumstances’ (ibid, p.6), 
whereby knowledge is applied through critical thinking. 
For the purposes of our survey, these skills have been 
further defined into the following 7 key skills: 

•  Innovation
•  Creativity 
•  Critical thinking 
•  Problem solving 
•  Self-reliance
•  Technical skills
•  Effective communication

Conceptions of 21st century skills inevitably include 
‘some familiar skills that have been central in school 
learning for many years.’ (ibid, p.9). As a result, what 
needs to be analysed is the extent to which the need 
for ICT skills ‘enhance or change these skills and their 
measurement’ (ibid). This is particularly important as 
the familiarity and use of ICTs ‘has become almost a 
prerequisite for accessing basic public services and 

exercising the rights and duties of citizenship.’ (OECD, 
2013, p.48).

The following 21st century skills show the results that 
participants gave when asked ‘to what extent have you 
developed each of the following 21st century skills? 
Respondents answered on the following scale: 1, not at 
all. 5, a lot.

3.2 Innovation

The definition of innovation skills cannot be 
disentangled from the definition of innovation. 
According to the Oslo manual, innovation is “the 
implementation of a new or significantly improved 
product (good or service), or process, a new marketing 
method or a new organisational method in business 
practices, workplace organisation or external relations”. 
In this sense, innovation skills can encompass a series 
of activities where students and workers need to 
“demonstrate originality and inventiveness in work 
and understand the real world limits to adopting new 
ideas” as well as “to act on creative ideas to make a 
tangible and useful contribution to the field in which 
the innovation will occur”(Partnership for 21st Century 
skills).

Analysis

Students and graduates from European countries 
participating in the survey2 reported an overall score 
of 3.33 (0.97)3 as it concerns their level of innovation 
skills development. This overall score is clarified by 
the distribution of survey responses where 43.8% 
of students reported to have developed innovation 
skills extensively, in contrast with 18.5% of students 
reporting unsatisfactory levels for the development of 
this particular skill.  

Country differences 

Romanian students and graduates participating in 
the survey indicated to have e[tensively 
developed innovation skills in ��� of the cases, 
compared with a ���� � level for the average of 
students in all surveyed countries� Similarly, a higher 
than average percentage of students in 8nited Kingdom 
����� and Spain �����, developed innovation skills 
e[tensively� ,n contrast, students in *reece ����� �� 

2 Data from 1637 participants aged between 18 and 30 collected beterrn March to June 2014. The sample reflected the opinions of both STEM (45%) 
and Non-STEM (55%) students and graduates of which 55% are women.

3 Standard deviation in parenthesis
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and France (32.1%) reported unsatisfactory levels of 
innovation skills, in comparison with a sample average 
of 18.5%.

STEM differences

When considering the differences between students 
having engaged with STEM studies and those who 
have not, surprisingly, STEM students (3.27) report 
significantly lower levels of innovation skills than 
students pursuing or having pursued a non-STEM 
career (3.38).   

Gender differences

Gender differences’ analysis demonstrates the existence 
of a gender gap in the development of innovation skills, 
where female students report significantly lowers levels 
(3.25) of innovation skills development than their male 
counterparts (3.44).

3.3 Creativity

According to Benjamin Bloom (1956) Creative 
thinking involves creating something new or original. 

It involves the skills of flexibility, originality, fluency, 
elaboration, brainstorming, modification, imagery, 
associative thinking, attribute listing, metaphorical 
thinking, and forced relationships. The aim of creative 
thinking is to stimulate curiosity and promote 
divergence.

Analysis 

Students of (uropean countries participating in  
the survey reported an overall score of ���� ������� 
as it concerns their level of creativity skills development�
 
This overall score is clarifed by the distribution of survey 
responses where ����� of students reported to have 
developed creativity skills e[tensively, in contrast with 
����� of students reporting unsatisfactory levels for the 
development  of this particular skill�   

Country differences 

A higher than average percentage of students  
in Romania (70.2%), Germany (63.5%) and United 
Kingdom (63.4%)  have extensively developed 
creativity  skills compared with a 59.1 % level  
for the average of students in all surveyed countries.  
In contrast, students in Greece (21.2 %) and France 
(19%) reported higher than average unsatisfactory 
levels of creativity skills

STEM differences

When considering the differences between students 
and graduates having engaged in STEM studies and 
those who had not, STEM students and graduates 
(3.43) have developed creativity skills significantly  
less than their peers who have pursued or are still  
in the process of obtaining a non-STEM degree (3.78).

TABLE 3 – COMPETENCE IN INNOVATION PER COUNTRY, WITH 
VALUES GREATER THAN 4 (>=4) INDICATING A HIGH COMPETENCY, 
WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED A LOWER 
COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

Romania 55.0% 11.2% 13.2% -5.3%

United 
Kingdom

52.0% 8.2% 13.1% -5.4%

Spain 50.0% 6.2% 14.2% -4.4%

Sample mean 43.8% 18.5%

Italy 43.7% -0.1% 16.0% -2.5%

Bulgaria 42.7% -1.1% 17.7% -0.8%

France 40.5% -3.3% 32.1% 13.6%

Belgium 40.4% -3.4% 18.1% -0.4%

Germany 37.1% -6.7% 22.6% 4.1%

Greece 22.4% -21.4% 37.6% 19.1%

TABLE 4 - T-TEST COMPUTED FOR DIFFERENCES IN INNOVATION 
BETWEEN STEM AND NON-STEM GRADUATES. THE SAME TEST WAS 
APPLIED TO OTHER SECTIONS BELOW, SO T-TEST FIGURES WILL BE 
QUOTED IN PARENTHESIS HENCEFORTH. T-TEST COMPUTED UNDER 
99% CONFIDENCE INTERVAL, *** 0.01 **0.05 *0.1

STEM/NON-STEM MEAN SE T-TEST

Non-STEM 3.38 0.03

STEM 3.27 0.03

Difference 0.11 0.05 **

4 Standard errors from t-test analysis are reported in parenthesis

TABLE 5 - COMPETENCE IN CREATIVITY PER COUNTRY, WITH 
VALUES GREATER THAN 4 (>=4) INDICATING A HIGH COMPETENCY, 
WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED A LOWER 
COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

Romania 70.2% 11.1% 6.6% -5.4%

Germany 63.5% 4.5% 10.7% -1.3%

United 
Kingdom

63.4% 4.4% 7.4% -4.6%

Bulgaria 61.7% 2.6% 8.7% -3.3%

Sample mean 59.1% 12.0%  

Belgium 58.5% -0.6% 16.0% 3.9%

Spain 58.5% -0.6% 13.2% 1.2%

France 51.2% -7.9% 19.0% 7.0%

Italy 47.1% -12.0% 17.5% 5.4%

Greece 45.9% -13.2% 21.2% 9.1%
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Gender differences

Creativity is equally developed by men and women 
responding to the ThinkYoung survey, as an illustration, 
female respondents reported a mean score of 3.67 
compared to a score of 3.6 for the men.

3.4 Problem Solving

Problem Solving can be defined as: “an individual’s 
capacity to engage in cognitive processing to 
understand and resolve problem situations where 
a method of solution is not immediately obvious. 
It includes the willingness to engage with such 
situations in order to achieve one’s potential as a 
constructive and reflective citizen.” (OECD 2014  
p.30)

Analysis 

Students and graduates of (uropean countries 
participating in the survey reported an overall score of 
���� ������ as it concerns their ability to solve problems� 
This overall score is clarified by the distribution of survey 
responses where ����� of students reported to have 
developed problem solving skills e[tensively, in contrast 
with ���� of students reporting unsatisfactory levels for 
the development of this particular skill�
 

Country differences 

A higher than average percentage of  students in 
United Kingdom (88%),  Spain  (84.9%) and Belgium  
(84%) have extensively developed problem solving 
skills more  than the average of students in all 
surveyed countries. In contrast, students in France 
(8.3%) reported higher unsatisfactory levels of 

problem solving skills, in comparison with a sample 
average of 3.9%.

STEM differences

Students who have pursued STEM (4.11) and Non-
STEM (4.07) careers fare equally well as it regards their 
reported ability of solving problems, as illustrated by 
the table below.  

Gender differences

ThinkYoung and the Martens Centre survey¶s results 
show the e[istence of a weak but nonetheless significant 
gender gap between female ������ and male ������ 
students when the reported ability to solve problems in 
considered� This result is in line with what has been 
observed in the 3,SA study �2(CD ���� p� ���� 
where the obMects of the survey were �� years old 
students�

3.5 Effective communication
Effective communication encompasses an array of 
competencies that can be summarised as follows: 

a)  “The ability to articulate thoughts and ideas 
effectively using oral, written and nonverbal 
communication skills in a variety of forms and 
contexts.

b)  The ability to listen effectively to decipher meaning, 
including knowledge, values, attitudes and intentions.

c)  The ability to use communication for a range of 
purposes (e.g. to inform, instruct, motivate and 
persuade)” (Partnership for 21st century skills)5.

Analysis 

Students of (uropean countries participating in the 
survey reported an overall score of ���� ������ 
as it concerns their ability to communicate 
effectively with other people� This overall score is 
clari�ed by the distribution of survey responses 
where ����� of students reported to have developed 
e�ective communication skills e[tensively, in 
contrast with ���� of students whose communicative 
e�ectiveness was unsatisfactory�

Country differences 

A higher than average percentage of  students in 
Spain (76.4%),  United Kingdom  (76%) and Belgium  
(74.5%)  have extensively developed effective 
communication skills in comparison with a 67.3% 
average of students in all surveyed countries. In 
contrast, students in Italy (13.6%) reported higher 

TABLE 6 - COMPETENCE IN PROBLEM SOLVING PER COUNTRY, WITH 
VALUES GREATER THAN 4 (>=4) INDICATING A HIGH COMPETENCY, 
WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED A LOWER 
COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

United 
Kingdom

88.0% 9.2% 4.6% 0.7%

Spain 84.9% 6.1% 3.8% -0.1%

Belgium 84.0% 5.2% 2.1% -1.8%

Germany 81.1% 2.3% 2.5% -1.4%

Greece 80.0% 1.2% 5.9% 2.0%

Sample mean 78.8% 3.9%

Italy 77.7% -1.1% 2.4% -1.5%

Bulgaria 75.8% -3.0% 3.5% -0.4%

Romania 73.5% -5.3% 5.3% 1.4%

France 60.7% -18.1% 8.3% 4.4%

5 http://route21.p21.org/?option=com_content&view=article&id=7&Itemid=4
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unsatisfactory levels of effective communication 
skills, in comparison with a sample average of 7.6%.

STEM differences

With a mean score of 3.66  STEM students significantly 
underperform in comparison with their non- STEM 
peers (4.02) as it concerns the developed ability of 
communicating effectively with other people, as 
illustrated by the table below.  

Gender differences

)emale response to the survey Tuestion 
on the development of effective communication 
skills showed a significant positive difference ������ in 
comparison with their male counterpart �������

3.6 Other 21st century skills 

The literature has also highlighted the importance of 
other skills for students to be successful in the labour 
market and contribute to social progress. Among 
those, the survey focused also on critical thinking, self- 
reliance and technical skills.

2n a scale from � to �, students responding to the 
survey scored ���� ������ on the self�
reported measure of critical thinking� This score is 
e[plained by ����� of the students having developed 
critical thinking skills e[tensively and �� not having 
developed them in a satisfactory manner� Similarly 
when the perception of self�reliance is investigated, 
students report an average score of ���� ������ 
illustrated by ����� of the students having developed 
their self� reliance e[tensively in contrast with ���� of 
them needing further development in the area� While 
the concept of technical skills encompasses a wide 
array of domain�speci�c skills, interestingly, surveyed 

students reported an average score of 3.51 (1.00), 
resulting from 51.9% of students having developed 
technical skills extensively and 15.8% requiring 
additional development in the area.

STEM differences

Not surprisingly, given the technical extensive nature 
of the educational career they have chosen, STEM 
students fare significantly better than their non-STEM 
peers as it regards the development of technical skills. 
By contrast, the development of critical thinking and 
self-reliance skills doesn’t seem to be affected by 
educational career choices (STEM vs. non-STEM).

Gender differences   

The analysis of gender differences among survey 
respondents reveals two opposing trends with regards 
to self-reliance and technical skills. More specifically, 
women (4.07) tend to fare better than men (4.04) when 
the perception of self-reliance is investigated, while the 
opposite is true for technical skills’ development (male 
score =3.68, female score=3.38). No significant gender 
differences are instead recorded with respect to the 
development of critical thinking skills.  

3.7 Employers’ perspectives  

on 21st century skills 

21st Century skills have been described as those skills 
that can be directly or indirectly acquired through 
formal education. Employers provided interesting 
insights into the importance of these ‘soft’ skills and 
what they would consider to be a 21st Century Skill.

Whilst various individual employers commented on the 
importance of communication and innovation, there 
was no general consensus on the seven skills outlined 
above. Instead, employers found agreement in the 
importance of candidates having other abilities not 
covered by the present study. Half of the interviewed 
employers indicated the importance of languages 
in the STEM field, despite it being scientific. These 
employers highlighted the central role of English in 
their respective organisation, which is particularly true 
with multinationals such as Novartis. In addition, Agoria, 
Intel, Infocom, Accenture and CIGREF all expressed the 
importance of candidates being multilingual, especially 
in companies that are not multinationals and require 
competence in their respective national languages.

Another issue that emerged from the analysis was the 
weight employers give to cultural skills. This is mostly 
true of multinationals and large national organisations 
that employ people from across the world. Cristina 
Bardelli from Infocom indicated that cultural differences 
have “given some problems” from her experience, so 
she would rather employ graduates that have been 

TABLE 7 - COMPETENCE IN COMMUNICATION PER COUNTRY, WITH 
VALUES GREATER THAN 4 (>=4) INDICATING A HIGH COMPETENCY, 
WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED A LOWER 
COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

Spain 76.4% 9.1% 2.8% -4.8%

United 
Kingdom

76.0% 8.7% 5.7% -1.9%

Belgium 74.5% 7.1% 6.4% -1.2%

Romania 69.5% 2.2% 6.0% -1.6%

Sample mean 67.3%  7.6%  

Bulgaria 65.8% -1.6% 7.6%  

Germany 63.5% -3.8% 10.1% 2.5%

Greece 62.4% -5.0% 4.7% -2.9%

France 60.7% -6.6% 10.7% 3.1%

Italy 53.9% -13.4% 13.6% 6.0%
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exposed to multicultural settings and are adapted to 
working with people from various cultures.

In general, almost half of the interviewed employers 
agree that soft skills are required by STEM graduates, 
as they screen for these in their interview processes, 
but their knowledge of what these constitute appears 
to be limited to the specificities of their respective 
companies.

3.8 Summary of main findings
(uropean students and graduates responding to the 
survey reported a general confidence in 
their mastery of ��st century skills� More specifically, 
they appear particularly confident with respect to 
their critical thinking ������, problem solving ������ 
and self�reliance ������ skills, whereas their perception 
regarding their innovation ������ and technical skills 
������, although still satisfactory, is somewhat less 
enthusiastic� 

In general, STEM students appear to be less 
confident about their 21st century skills than their 

non-STEM colleagues. This particularly true in 
the case of innovation, creativity, problem solving 
and effective communication skills were they are 
significantly outperformed by their non-STEM 
colleagues. On the other hand, the picture emerging 
from the gender gap analysis is less straightforward. 
A gender gap is present in innovation and problem 
solving skills where men fare significantly better 
than women. However, the opposite is true when 
effective communication skills are taken into 
account.

Despite the fact that STEM graduate appear to be 
less confident in their 21st Century Skills when 
compared to non-STEM graduates, these qualities 
are not determining factors for employers. This is due 
to the fact that employers did not make significant 
reference to the seven skills outlined in this study, but 
instead focused on other skills such as languages and 
multiculturalism. 

Even though there is no indication that employers seek 
specific 21st Century skills when hiring new employees, 
they still deem them as being important and part of 
their screening process during interviews.
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4. ICT and Digital Competencies
4.1 Why measure Digital 

competencies

Digital competencies are ‘the most recent concept 
describing technology-related skills’ (ibid, p.1), and 
as a consequence this reiterates the need to address 
the relevant ICT skills required in the workplace. This 
requirement is reinforced at the EU level, as ‘digital 
competence has been recognized as one of the eight key 
transversal competences for lifelong learning defined by 
the European Recommendation on Key Competences’ 
(European Commission, 2006). The European Commission 
has defined digital competence as involving the confident 
and critical use of Information Society Technology for 
work, leisure and communication (Punie & Cabrera, 2006) 
representing a ‘transversal key competence, which enables 
acquiring other key competences.’ (European Commission, 
2012, p. 1) As a result it is: 

‘grounded on basic skills in ICT, i.e. the use of 
computers to retrieve, assess, store, produce, present 
and exchange information, and to communicate and 
participate in collaborative networks via the Internet’. 

(Ilomaki, Kantosalo and Lakkala, 2011, p. 2).

Following on from this, the key digital competencies 
measured in the survey have been defined as: 

•  Use of Word Processor software 
•  Use of Presentation software 
•  Use of Database software 
•  Use of Spreadsheet software 
•  Use of Social Media 
•  Use of Collaborative software
•  Coding
•  Web Development
•  Creating applications

The following digital competencies show the results 
that participants gave when asked ‘to what extent 
have you developed each of the following digital 
competencies?’. Respondents answered on the 
following scale: 1, not at all. 5, a lot.

4.2 Use of Word processing software

Students and graduates of (uropean countries 
participating in the survey reported an 
overall score of ���� �������� This overall score is 

clarified by the distribution of survey responses where 
85.2 % of students reported to be proficient in the use 
of word processing software, in contrast with 4.5% 
of students reporting unsatisfactory levels for the 
development of this particular skill.  

Country differences 

Students in Belgium (91.5%) and United Kingdom 
(91.4%) have extensively developed word processing 
software skills to a broader extent than the overall 
sample average (85.2%). In France (10.7%), Italy (9.7%), 
and Greece (5.9%) there is a higher than average 
amount of young people whom feel they have no 
adequately developed word processing skills.

STEM differences

The analysis of the differences between students and 
graduates having engaged with STEM studies and those 
who hadn’t, shows that non-STEM (4.4) students and 
graduates developed word processing software skills 
more than their STEM (4.22) counterparts. 

Gender differences

Gender differences’ analysis demonstrates the existence 
of an inverse gender gap among the surveyed students 
and graduates as it concerns their self-reported 
proficiency in word processing software usage. Female 
students (4.35) outperform their male counterparts 
(4.26) in regards to this specific competence.

6 Standard errors in parenthesis 

TABLE 8 - COMPETENCE IN WORD PROCESSING SOFTWARE PER 
COUNTRY, WITH VALUES GREATER THAN 4 (>=4) INDICATING A HIGH 
COMPETENCY, WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED 
A LOWER COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

Belgium 91.5% 6.3% 3.2% -1.3%

United 
Kingdom

91.4% 6.3% 1.1% -3.4%

Romania 88.7% 3.6% 2.6% -1.9%

Spain 86.8% 1.6% 2.8% -1.7%

Bulgaria 86.4% 1.3% 3.8% -0.7%

Sample 
average

85.2%  4.5%  

Germany 84.3% -0.9% 1.9% -2.6%

France 81.0% -4.2% 10.7% 6.2%

Greece 80.0% -5.2% 5.9% 1.4%

Italy 71.8% -13.3% 9.7% 5.2%
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4.3 Use of Spreadsheet software

Students and graduates of (uropean countries 
participating in the survey registered  
an overall score of ���� ������ with regard to their self�
reported measure of spreadsheet use proficiency�  
This overall score is clarified by the distribution of 
survey responses where ����� of students reported  
to have e[tensively developed spreadsheet¶s 
mastery, in contrast with ��� of students reporting 
unsatisfactory levels for the development of this 
particular competence�  

Country differences 

A higher than average percentage of  students and 
graduates in Romania (70.2%), and Bulgaria (64.9%) 
report being  proficient in the use of spreadsheet 
compared with a 61.3 % level for the average  
of students in all surveyed countries. In contrast,  
the percentage of students and graduates in France 
(22.6 %) and Germany (20.8%) with unsatisfactory skills 
in spreadsheet use is higher than the overall sample 
average (15%).

STEM differences

STEM students (3.82) and graduates self –report 
significantly higher levels of proficiency than their non-
STEM counterparts (3.68) as it regards the ability to use 
of spreadsheets. This is not surprising, given  
the numerical intensity of STEM careers.  

Gender differences

A small but significant gender gap is also registered across 
the respondents to the survey as it concerns 
the proficiency in the use of spreadsheets� ,n this case,  
the analysis of self�reported measures reveals that women 

(3.69) perform significantly worse than men (3.78).

4.4 Use of Collaborative Software

Students and graduates of European countries 
participating in the ThinkYoung survey reported 
an overall score of 3.82 (1.14) as it concerns their 
proficiency in the use of collaborative software such 
as the Google app suite™ and Dropbox ™. This overall 
score is clarified by the distribution of survey responses 
where 66.9% of students reported to have developed 
a strong skill level, in contrast with 13.3% of students 
reporting unsatisfactory levels in these regards.

Country differences 

A higher than average percentage of students in 
Spain (79.2%), Belgium (75.5%) and United Kingdom 
(74.9%), have extensively developed the ability to 
use collaborative software to a broader extent than 
the overall sample mean. In contrast, the percentage 
of students in France (23.8%) and Bulgaria (18.2%) 
who would need to acquire a better familiarity with 
collaborative software is higher than the overall sample 
average (13.3%).

STEM differences

Students and graduates who have pursued non-STEM 
(3.87) fare better  with regard to their familiarity in the 
use of collaborative software than students having 
pursued or pursuing a STEM (3.79) career.  

Gender differences

ThinkYoung survey’s results show the existence 
of a weak but nonetheless significant gender gap 
between female (3.78) and male (3.88) students and 
graduates, as it concerns their familiarity with the use of 
collaborative software. 

TABLE 9 - COMPETENCE IN SPREADSHEET SOFTWARE PER 
COUNTRY, WITH VALUES GREATER THAN 4 (>=4) INDICATING A HIGH 
COMPETENCY, WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED 
A LOWER COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

Romania 67.5% 6.3% 11.9% -3.1%

Bulgaria 64.9% 3.7% 12.0% -3.1%

United 
Kingdom

62.3% 1.0% 14.9% -0.2%

Sample mean 61.3%  15.0%  

Greece 61.2% -0.1% 17.6% 2.6%

Italy 61.2% -0.1% 18.0% 2.9%

Germany 57.2% -4.0% 20.8% 5.7%

Belgium 53.2% -8.1% 17.0% 2.0%

Spain 52.8% -8.4% 17.0% 2.0%

France 51.2% -10.1% 22.6% 7.6%

TABLE 10 - COMPETENCE IN COLLABORATIVE SOFTWARE PER 
COUNTRY, WITH VALUES GREATER THAN 4 (>=4) INDICATING A HIGH 
COMPETENCY, WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED 
A LOWER COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

Spain 79.2% 12.4% 4.7% -8.5%

Belgium 75.5% 8.6% 7.4% -5.8%

United 
Kingdom

74.9% 8.0% 11.4% -1.8%

Greece 71.8% 4.9% 7.1% -6.2%

Germany 67.3% 0.4% 11.9% -1.3%

Sample mean 66.9%  13.3%  

Bulgaria 62.5% -4.4% 18.2% 5.0%

Italy 59.2% -7.7% 14.6% 1.3%

Romania 58.9% -8.0% 17.2% 4.0%

France 56.0% -10.9% 23.8% 10.6%
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4.5 Coding

Students of European countries participating in  
the ThinkYoung survey reported an overall score of 
2.02 (1.33) as it concerns their coding skills. This overall 
score is clarified by the distribution of survey responses 
where 17.4% of students reported to have developed 
coding skills extensively, in contrast with 70.7%  
of students who self-reported unsatisfactory levels  
with regard to this particular skill. 

Country differences 

A higher than average percentage of students and 
graduates in Greece (27.1%) and Belgium (21.3%) has 
extensively developed coding skills in comparison with 
the overall country sample mean. On the contrary, 
students and graduates in France (77.4%) and United 
Kingdom (73.7%) reported higher than average 
unsatisfactory levels of coding skills.

STEM differences

With a mean score of 2.41 STEM students and 

graduates fare significantly better as it regards the 
development of coding skills than  their Non- STEM 
peers (1.7). This result doesn’t appear to be too 
surprising given the technology intense nature of some 
of the STEM disciplines.   

Gender differences

The gender difference analysis performed on  
the self-reported measure of coding skills development 
demonstrates the existence of a significant gender 
gap. Female students and graduates (1.87) report 
significantly lower levels of coding ability than their 
male counterparts (2.21) 

4.6 Other Digital Competencies

The literature has highlighted the importance of  
other competencies for students to be successful in 
the labour market and contribute to economic and 
social progress. Among those, the survey focussed also 
on the use of presentation programs (e.g. Microsoft 
PowerPoint), use of social media (e.g. Twitter, LinkedIn), 
database languages (SQL, Access), web development 
(HTML, CSS language) and mobile application 
development.

Within the subcategory of communication related 
Digital Competencies, students responding to the 
ThinkYoung survey self-reported a score of 4.18 
(0.95) with regards to their mastery of presentation 
programs. This score is explained by 80.7% of the 
students having developed presentation programs 
mastery extensively and 6.8% not having developed  
it in a satisfactory manner. 

Similar levels of self-reported proficiency are found  
in self-reported measures of social media mastery, 
where students and graduates obtain an average 
score of 3.90 (1.15). This score is better explained by 
68.3% of students and graduates having developed 
extensively their social media mastery in contrast with 
13% of them who would need further development in 
the area.

Within the subcategory of programming related digital 
competencies, students and graduates responding to 
ThinkYoung survey report an average score of 2.39 
(1.28) with regard to their level of mastery of database 
languages. This result is further explained by 20.7% 
of students and graduates having developed their 
mastery of database languages extensively and 57.6% 
who still need further development in the area. Similar 
unsatisfactory scores are registered with regard to 
students and graduates mastery of web development 
languages-1.92 (1.23) where only 13.7% of students 
and graduates master those languages effectively, 
in contrast with 74.4% who do not. Students and 
graduates perform poorly-1.67 (1.19) also in mobile 
applications development. In this case, only 11.8% 
report to have extensively developed this skill, in 
contrast with 81.1% who require additional training to 
be able to attain a satisfactory level in this respect. 

STEM differences

Not surprisingly, considering the level of ICT intensity 
implied by some, but not all STEM disciplines, STEM 
students and graduates fare significantly better 
than their non-STEM counterparts when skills such 
as mobile applications (1.73 vs. 1.61) and web 
development mastery (2.07 vs. 1.81) are taken into 
account. By contrast, non-STEM students and graduates 
(4.06 vs. 3.73) fare significantly better than their STEM 
counterparts when it concerns the proficiency of 

TABLE 11 - COMPETENCE IN CODING PER COUNTRY, WITH VALUES 
GREATER THAN 4 (>=4) INDICATING A HIGH COMPETENCY, 
WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED A LOWER 
COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

Greece 27.1% 9.6% 55.3% -15.4%

Belgium 21.3% 3.9% 66.0% -4.8%

Sample mean 17.4%  70.7%  

Romania 17.2% -0.2% 73.5% 2.8%

Bulgaria 17.1% -0.3% 72.8% 2.1%

Germany 17.0% -0.4% 68.6% -2.2%

Italy 15.5% -1.9% 71.4% 0.6%

Spain 15.1% -2.3% 73.6% 2.8%

United 
Kingdom

14.3% -3.1% 73.7% 3.0%

France 13.1% -4.3% 77.4% 6.6%
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social media use. STEM and non-STEM students and 
graduates fare at similar levels when the mastery of 
database languages and presentation software are 
analysed.

Gender differences

The analysis of gender differences reveals the existence 
of a gender gap between women and men in relation 
to the mastery of database (2.29 vs. 2.51) and web 
development (1.87 vs. 2.21) languages. On the contrary, 
women fare better than men in their mastery of 
presentation software (4.25 vs. 4.11) and social media 
(3.95 vs. 3.83). Women and men fare at similar levels in 
mobile applications development skills.  

4.7 Employers’ perspectives  

on Digital Competencies

In terms of digital competences, there was no general 
consensus by employers on the lack or importance of 
these. Employers working in this field (including Intel), 
indicated how they had no major issues in recruiting 
graduates to join their organisations. As such, they had 
no major contribution to this part of study. 

The most vocal respondent on this issue was Andre 
Richier from the European Commission’s DG Enterprise 
and Industry, who unilaterally voiced concerns over 
the current decline in ICT workers. He points out to 
a dichotomy between the general disinterest by the 

younger generation in IT and the growing demand 
of the sector in the European Union. As such, it can 
be concluded that despite the quantitative results 
obtained, the presence or lack ofdigital competences 
are not a contributing factor to skills mismatch in STEM 
fields.

4.8 Summary of the main findings
European students and graduates who responded to 
the ThinkYoung survey reported satisfactory levels 
of proficiency in some but not all of the proposed 
digital competencies. Interestingly, students appear 
to be relatively confident on their mastery of 
personal productivity software (e.g. word processing, 
spreadsheet, presentation, collaborative software and 
social media). 

Figure 5 - Responses for ICT and Digital Competences 
greater than 4 (>=4) indicate a high competency, 
while responses lower than 2 (<=2) indicate a low 
competency

This is illustrated by a score of 4.31 in a self-reported 
measure of word processing software, 4.18 in a self-
reported measure of proficiency in presentation 
program use, 3.90 proficiency in social media uses and 
3.73 with regard to the use of spreadsheet. By contrast, 
students and graduates seem to fare poorly in digital 
competencies requiring higher levels of technical 
expertise such as coding (2.02), database language 
mastery (2.39), mastery of web development (1.92) and 

Figure 5 - Responses for ICT and Digital Competences greater than 4 (>=4) indicate a high competency, while responses 
lower than 2 (<=2) indicate a low competency
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mobile development (1.67). 

These results hold when respondents are sorted 
by their academic track, where STEM students fare 
significantly better than their non-STEM counterparts, 
although still below satisfactory levels in their 
coding and mobile application development skills. 
In addition, STEM students report higher levels than 
their non-STEM counterparts with regard to the use 
of spreadsheet software. By contrast, Non-STEM 
students fare comparatively better in word processing, 
collaborative software and social media usage. 

The results of gender gap analysis are somehow 
striking and demonstrate the existence of a significant 
numerical gap between men and women. As an 
illustration, men fare significantly better than women in 
self-reported measures of proficiency in spreadsheet 
and collaborative software use, and in coding, database 

language and web development skills. By contrast, 
women outperform men in the use of word processing, 
presentation programs and social media. 

This study can conclude that while employers recognise 
the importance of these skills, they generally do not 
think they are part of the skills mismatch discourse, 
as it was not a central part of the arguments they put 
forward. However, the lack of ability in these skills is 
a reality in some sectors such as the IT industry, but it 
does not appear as though it is a high relevant issue in 
others. It can also be argued that digital competences 
are considered as being highly dynamic, as what is 
required by young employees is the ability to learn new 
software packages or coding languages, at a faster pace 
when compared to other technical skills.





5. 
STEM Skills
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5.1 Why measure STEM skills 

Proficiency in the skills sets prescribed in STEM courses 
and learning objectives are becoming increasingly 
in demand. This is hardly surprising considering 
that ‘STEM-driven technology and services’ (Skills 
Panorama, 2012b, p.4) are becoming embedded in 
everyday life. However, as STEM skills are becoming 
more fundamental, their scope is becoming broader 
and applicable to a wider section of the workplace. 

On a basic level, STEM skills are described as the ‘skills 
held by people with a tertiary level qualification in 
the subjects of science, technology, engineering and 
mathematics’ (Skills Panorama, 2012b, p.2). From  
the analysis of learning objectives and outcomes within 
varying courses in Science, Technology, Engineering 
and Mathematics the following core STEM skills have 
been included in the survey: 

•  Qualitative Analysis: Evaluation, interpretation and 
synthesis of information, and drawing conclusions

•  Quantitative Analysis: Evaluation, interpretation and 
synthesis of information, and drawing conclusions

•  Computation 
•  Data processing
•  Estimation
•  Mathematical
•  Laboratory
•  Monitoring
•  Experimental Design
•  Risk assessment
•  Analytic and modelling methods

These skills have been found to be crucial across 
the STEM field, with a second cycle course in physics 
requiring a high level of mathematical knowledge 
whereby a student will be able to demonstrate 
competences in ‘advanced mathematical methods for 
physics; computing algorithms; advanced numerical 
analysis’ (Tuning, 2008, p. 26). This example has a 
huge overlap with the skills required within a pure 
mathematics course where a student is expected 
to demonstrate, amongst a long list of skills, ‘the 
ability to ‘construct and develop logical mathematical 
arguments with clear identification of assumptions 
and conclusions’ (Tuning, 2012, p. 45). Alongside 
this, a graduate of a chemistry course is expected 
to demonstrate a solid grounding in the core areas 
of chemistry including: inorganic, organic, physical, 

biological and analytical chemistry; and in addition the 
necessary background in mathematics and physics’ 
(Tuning, p.22).

While each course will inevitably focus on a wide 
array of different skills and attitudes, the similarities 
emphasise the transferable nature of completing 
courses in this field. As a result, an overall characteristic 
of STEM skills has been defined as including:

“Numeracy and the ability to generate understand and 
analyse empirical data including critical analysis; an 
understanding of scientific and mathematical principles; 
the ability to apply a systematic and critical assessment 
of complex problems…ingenuity, logical reasoning and 
practical intelligence.” (UK Parliament, n.d.)

The creation of this definition has been complex, due to 
the varying definitions given by national governments 
and regulatory bodies, particularly from country 
to country. In the UK, the Universities and Colleges 
Admissions Service (UCAS), responsible for the ‘subject 
coding and provision across higher education’ (ibid.), 
often includes subjects within its STEM definition that 
are not traditionally considered STEM by other bodies. 

5.2 Qualitative Analysis Skills
Qualitative Analysis Skills’ aim at capturing the extent to 
which STEM students master the competencies related 
to the activities of evaluation, interpretation, synthesis 
of information, and drawing conclusions in a qualitative 
sense. 

Analysis 

STEM students of European countries participating 
in the ThinkYoung survey reported an overall score 
of 3.69 (0.95)7 with regard to their ability of perform 
qualitative analysis. This overall score is clarified by 
the distribution of survey responses where 62.9% 
of students reported to have developed qualitative 
analysis skills extensively, in contrast with 10% of 
students reporting unsatisfactory levels for the 
development of this particular skill.  

Country differences 

STEM students in Spain (78.9%) and United Kingdom 
(72.2%) developed qualitative analysis skills extensively 

7 Standard errors in parenthesis tandard errors in parenthesis 

5. STEM Skills
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to a broader extent than the overall country average 
(62.9%). By contrast, students in Bulgaria (14.6%) and 
Greece (12%) reported higher unsatisfactory levels 
of qualitative analysis development than the overall 
country average (10%).  

Gender differences

The analysis of gender differences in the development 
of qualitative analysis skills reveals no significant 
difference between women and men who have pursued 
a STEM career. 

5.3 Quantitative Analysis Skills 
Quantitative Analysis Skills aim at capturing the extent 
to which STEM students master the competencies 
related to the activities evaluation, interpretation and 
synthesis of numerical data, and drawing conclusions in 
a quantitative sense. 

Analysis 

STEM students of European countries participating 
in the ThinkYoung survey reported an overall score 
of 3.63 (0.97) with regard to their ability of perform 
quantitative analysis. This overall score is explained 
by the distribution of survey responses where 60.4% 
of students reported to have developed quantitative 
analysis skills extensively, in contrast with 13% of 
students reporting unsatisfactory levels for the 
development of this particular skill.  

Country differences 

STEM students in the United Kingdom (79.6%) have 
extensively developed quantitative analysis skills well 
above the percentage registered on average among all 
surveyed countries (60.4%) followed by STEM students 
in Belgium (69.2%) and Spain (68.4%).  STEM students 

in Bulgaria (14.6 %), on the contrary, reported to have 
not sufficiently developed quantitative analysis skills 
in a higher percentage in comparison with the overall 
country mean.

Gender differences

Gender differences in quantitative analysis skills are 
particularly remarkable among the STEM students 
surveyed by ThinkYoung. The gender gap in this 
regard is illustrated by a score of 3.51 for women 
in comparison with a 3.71 registered by their male 
counterparts. 

5.4 Computation

Computation can be defined as any type of calculation 
or use of computing technology in information 
processing. Computation is a process following  
a well-defined model understood and expressed as,  
for example, an algorithm, or a protocol.

Analysis

European STEM Students responding to the survey 
reported an overall score of 3.48 (1.06) when asked 
about their computation skills. This overall score is 
explained by the distribution of survey responses 
where 53.6% of students reported to have developed 
computation skills extensively, in contrast with 17.1% 
of students reporting unsatisfactory levels for  
the development of this particular skill.

Country differences 

A higher than average percentage of  STEM students 
in United Kingdom (63%), Belgium (61.5%) and 
Bulgaria (59.8%)  have extensively developed problem 
solving skills more  than the average of students in 
all surveyed countries. In contrast, STEM students 

TABLE 12 - COMPETENCE IN QUALITATIVE ANALYSIS SKILLS PER 
COUNTRY, WITH VALUES GREATER THAN 4 (>=4) INDICATING A HIGH 
COMPETENCY, WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED 
A LOWER COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

Spain 78.9% 16.0% 5.3% -4.7%

United 
Kingdom

72.2% 9.3% 9.3% -0.7%

Belgium 69.2% 6.3% 7.7% -2.3%

Germany 66.2% 3.3% 3.9% -6.1%

Italy 65.7% 2.8% 2.9% -7.1%

France 65.2% 2.3% 13.0% 3.1%

Sample mean 62.9% 10.0%

Greece 60.2% -2.7% 12.0% 2.1%

Romania 57.9% -5.0% 10.5% 0.6%

Bulgaria 51.8% -11.1% 14.6% 4.7%

TABLE 13 - COMPETENCE IN QUANTITATIVE ANALYSIS SKILLS PER 
COUNTRY, WITH VALUES GREATER THAN 4 (>=4) INDICATING A HIGH 
COMPETENCY, WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED 
A LOWER COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

United 
Kingdom

79.6% 19.2% 5.3% -7.8%

Belgium 69.2% 8.8% 9.3% -3.8%

Spain 68.4% 8.0% 7.7% -5.4%

Italy 64.8% 4.3% 3.9% -9.1%

Greece 63.9% 3.4% 2.9% -10.2%

Sample mean 60.4%  13.0%  

Germany 58.4% -2.0% 10.0% -3.1%

Romania 52.6% -7.8% 12.0% -1.0%

France 52.2% -8.3% 10.5% -2.5%

Bulgaria 50.0% -10.4% 14.6% 1.6%
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in Romania (31.6%) and Germany (24.7%) reported 
higher unsatisfactory levels of problem solving skills, in 
comparison with a sample average of 17.1%.

Gender differences

ThinkYoung survey’s results demonstrate the existence 
of a significant gender gap between female (3.2) 
and male (3.73) students in STEM education when 
computation skills are taken into consideration. 

5.5 Data Processing

Data processing is, broadly, the collection and 
manipulation of items of data to produce meaningful 
information. In this sense it can be considered a subset 
of information processing, the change (processing) of 
information in any manner detectable by an observer.

Analysis

STEM students across European countries 
participating in the ThinkYoung survey reported 
an overall score of 3.31 (1.1) in data processing 
skills. This overall score is better explained by the 
distribution of survey’s responses where 45.2% 
of STEM students reported to have extensively 
developed data processing skills, in contrast with 
21.5% of students whose data processing skills were 
unsatisfactory.

Country differences 

A higher than average percentage of STEM students 
in United Kingdom (68.5%), Belgium (65.4%) and 
in Greece (55.4%) have extensively developed data 
processing skills. In contrast, in countries such as 
Bulgaria (28%), France (26.1%) and Germany (26%), 
the percentage of students claiming unsatisfactory 
data processing skills was higher than the overall 
country mean (21.5%).

Gender differences

ThinkYoung survey results point towards the 
existence of a significant gender gap among STEM 
students concerning data processing skills. This gap 
is illustrated by a significantly lower score for female 
students (3.08) than their fellow male colleagues 
(3.46).  

5.6 Experimental Design

In line with the definitions of expected /desired 
learning outcomes in engineering (OECD 2011) 
this study defines experimental design skills as 
“the ability to design and conduct appropriate 
experiments, interpret the data and draw 
conclusions” (ibid.)

Analysis

Students of European countries participating in  
the ThinkYoung survey reported an overall score of 
2.82 (1.22) as it concerns their ability to design and 
conduct appropriate experiments. This overall score 
is clarified by the distribution of survey responses 
where 31.3% of STEM students and graduates 
have extensively developed their ability to design 
and conduct experiments, in contrast with 42.5% 
of students whose experimental design ability was 
unsatisfactory.

Country differences 

STEM students and graduates in Spain (73.7%) 
and United Kingdom (55.6%) stand out for having 
developed their ability to design and conduct 
experiments.In contrast, the percentage of STEM 
students and graduates in Italy (49.5%) and Greece 
(49.4%) who didn’t develop enough their ability to 

TABLE 14 - COMPETENCE IN COMPUTATION PER COUNTRY, WITH 
VALUES GREATER THAN 4 (>=4) INDICATING A HIGH COMPETENCY, 
WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED A LOWER 
COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

United 
Kingdom

63.0% 9.4% 14.8% -2.3%

Belgium 61.5% 8.0% 11.5% -5.6%

Bulgaria 59.8% 6.2% 14.0% -3.1%

Sample mean 53.6%  17.1%  

Greece 53.0% -0.6% 14.5% -2.7%

Spain 52.6% -1.0% 15.8% -1.3%

France 52.2% -1.4% 13.0% -4.1%

Italy 45.7% -7.9% 22.9% 5.7%

Germany 44.2% -9.4% 24.7% 7.5%

Romania 26.3% -27.3% 31.6% 14.4%

TABLE 15 - COMPETENCE IN DATA PROCESSING PER COUNTRY, WITH 
VALUES GREATER THAN 4 (>=4) INDICATING A HIGH COMPETENCY, 
WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED A LOWER 
COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

United 
Kingdom

68.5% 23.3% 9.3% -12.2%

Belgium 65.4% 20.2% 11.5% -10.0%

Greece 55.4% 10.3% 22.9% 1.4%

Spain 47.4% 2.2% 15.8% -5.7%

Sample mean 45.2%  21.5%  

France 39.1% -6.0% 26.1% 4.6%

Bulgaria 38.4% -6.8% 28.0% 6.6%

Romania 36.8% -8.3% 15.8% -5.7%

Italy 36.2% -9.0% 19.0% -2.4%

Germany 33.8% -11.4% 26.0% 4.5%
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conduct and design experiments is higher than the 
overall sample mean of 42.5%.

Gender differences

Female (2.72) and male (2.87) students and graduates  
in STEM disciplines fare at similar levels with regard  
to their ability to conduct and design experiments.  
It is therefore possible to conclude that there is a low 
gender gap for Experimental Design. 

5.7 Analytical and Modelling 

Methods 

In line with the definitions of expected /desired 
learning outcomes in engineering (OECD 2011) this 
study defines analytical and modelling method skills 
as “the ability to select and apply relevant analytic and 
modelling methods” (ibid.)

Analysis 

Students and graduates of European countries 
participating in the ThinkYoung survey reported an overall 
score of 3.28 (1.15) as it concerns their ability to select  
and apply relevant analytic and modelling methods.  
This overall score is clarified by the distribution of survey 
responses where 47.2% of students and graduates 
reported to have extensively developed their ability to 
select and apply relevant analytic and modelling methods, 
in contrast with 24.8% of students and graduates who had 
developed them in an unsatisfactory manner.

Country differences 

A higher than average percentage of students and 
graduates in United Kingdom (66.7%), Belgium (65.4%)  

and Spain (57.9%),   have extensively developed their 
analytical and modelling methods in comparison 
with a 47.2% average of students and graduates in all 
surveyed countries. In contrast, students and graduates 
in Bulgaria (34.1%) and Greece (30.1) reported higher 
unsatisfactory levels of analytical and modelling 
methods development, in comparison with a sample 
average of 24.8%.

Gender differences

Female (3.24) and male (3.28) students and graduates 
in STEM disciplines fare at similar levels as it regards 
their ability to select and apply relevant analytical and 
modelling methods. 

5.8 Other relevant STEM skills  

The literature has also highlighted the importance of 
other STEM skills for students and graduates to be 
successful in the labour market of STEM professions 
and contribute to social progress. Among those, the 
survey focussed also on estimation, mathematical, 
laboratory, monitoring and risk assessment skills.

On a scale from 1 to 5, STEM students and graduates 
responding to the ThinkYoung survey scored 3.38 
(0.98) with regard to the development of estimation 
skills. This score is explained by 47.0% of students 
and graduates having developed estimation skills 
extensively and 16.8% not having developed 
them in a satisfactory manner. Similarly, students 
and graduates reported an average score of 3.62 
(1.11) when asked about the development of their 
mathematical skills. This average score was  
the result of 59.7% of students and graduates having 
developed their mathematical skills extensively  
in contrast with 15.0% of them who would need 
further development of this skill.

TABLE 16 - COMPETENCE IN EXPERIMENTAL DESIGN PER COUNTRY, 
WITH VALUES GREATER THAN 4 (>=4) INDICATING A HIGH 
COMPETENCY, WHILE RESPONSES LOWER THAN 2 (<=2) INDICATED 
A LOWER COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

Spain 73.7% 42.5% 21.1% -21.5%

United 
Kingdom

55.6% 24.4% 16.7% -25.9%

Romania 36.8% 5.7% 31.6% -10.9%

Germany 31.2% 0.0% 50.6% 8.1%

Sample 
average

31.2%  42.5%  

Belgium 30.8% -0.4% 42.3% -0.2%

France 30.4% -0.7% 39.1% -3.4%

Italy 26.7% -4.5% 49.5% 7.0%

Bulgaria 22.6% -8.6% 48.2% 5.6%

Greece 18.1% -13.1% 49.4% 6.9%

TABLE 17 - COMPETENCE IN ANALYTICAL AND MODELLING 
METHODS PER COUNTRY, WITH VALUES GREATER THAN 4 (>=4) 
INDICATING A HIGH COMPETENCY, WHILE RESPONSES LOWER THAN 
2 (<=2) INDICATED A LOWER COMPETENCY.

COUNTRY
RESPONSE 

>=4 MEAN DIFF.
RESPONSE 

<=2 MEAN DIFF.

United 
Kingdom

66.7% 19.5% 7.4% -17.4%

Belgium 65.4% 18.2% 11.5% -13.2%

Spain 57.9% 10.7% 21.1% -3.7%

France 56.5% 9.3% 13.0% -11.7%

Germany 53.2% 6.1% 20.8% -4.0%

Italy 51.4% 4.2% 21.9% -2.9%

Sample 
average

47.2%  24.8%  

Romania 42.1% -5.1% 26.3% 1.5%

Greece 37.3% -9.8% 30.1% 5.4%

Bulgaria 34.1% -13.0% 34.1% 9.4%
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Laboratory skills are also particularly relevant in some 
but not all of STEM disciplines. Students and graduates 
responding to the survey registered an average score 
of 3.06 (1.21) as it concerns their level of laboratory 
skills development. This result is illustrated by 37.2% 
of students and graduates having developed this 
skill extensively, in contrast with  33.6% of them 
requiring additional development in the specific area. 
Linked to laboratory skills, is the ability to monitor 
by observation and measurement properties, events 
and changes. STEM students and graduates reported 
and average score of 3.28 (1.13) which is illustrated 
by 45.2% of them who have developed this skill 
extensively in contrast with 24.5% of STEM students 
and graduates not having developed them in a 
satisfactory manner.

Lastly, student and graduates in STEM report an 
average score of 2.89 (1.21) with regard to their ability 
of conducting risk assessments when dealing with 
specific procedures. These results can be decomposed 
with the analysis of the percentage of students 
having extensively developed this skill (32.2%) and 
the percentage of those who still need additional 
improvement to reach a satisfactory level (36.3%).   

Gender differences   

The analysis of gender differences in students and 
graduates perception of their proficiency in the above 
mentioned STEM skills has revealed the existence 
of a gender gap in some of the analysed skills. 
More specifically, a gender gap exists in relation to 
mathematical skills where male students and graduates 
(3.71) report significantly higher level than their female 
counterparts (3.53). Similarly, male students (3.52) fare 
significantly better than female (3.21) when estimation 
skills are taken into account. Lastly, a significant gender 
gap is also observed in the ability to monitor by 
observation and measurement properties, events and 
changes where females (3.16) score significantly lower 
than males (3.36).

On the other hand, no significant gender gap is 
observed with regard to the development of laboratory 
and risk assessment. These results appear to be in line 
with the assumption that an overall gender gap exists in 
all the disciplines and skills requiring a high degree of 
numeracy.

5.9 Employers’ perspective  

on STEM skills

As with digital competences, employers provided no 
general insights into STEM skills. They neither agreed 
nor disagreed that these are a prerequisite for hiring a 
candidate; as such skills would generally be screened 
during the interview process. Individual respondents 
lamented at the lack of mathematics and STEM skills in 

general, whilst others indicated that current graduates 
are not proficient in applying technical skills on the 
workplace. It is therefore interesting to notice how very 
low scores in designing experiments or in math skills 
do not seem to qualify as central issues for employers 
when hiring candidates in STEM positions.

Surprisingly, a quarter of employers pointed out the 
lack of business skills that STEM graduates have. Whilst 
they acknowledge the central role STEM skills play in 
the jobs new graduates are given, these organisations 
pointed out how candidates with business skills are 
often scarce. In addition, some respondents such 
as Ferdinan Dimidschstein from Accenture further 
expanded this by saying that “students should start 
developing business skills starting from the last two 
years of university”.

Of interest to this review is a comment provided 
by Ajay Patel from Novartis, who point towards a 
geographical distribution of STEM skills in Europe. 
From this respondent’s experience, there exists a 
specific geographical concentration of STEM skills 
and opportunities, with Spain and Greece having very 
few jobs but highly skilled candidates, while the UK 
having a high demand for STEM graduates as a result 
of large STEM market. This statement does appear to 
correspond with the quantitative results obtained, as 
both Spanish and British respondents scored high for 
STEM skills, with Greek respondent generally being 
close to the mean value.

5.10 Summary of the main 

findings
European students and graduates in STEM disciplines 
who responded to the ThinkYoung survey reported 
satisfactory levels of proficiency for the vast majority 
of STEM skills, with the exception of some laboratory 
specific skills such as the ability to design and conduct 
appropriate experiments (2.82) and the ability of 
conducting risk assessments when dealing with specific 
procedures (2.89). 

Overall, within the subset of STEM specific skills, STEM 
students, in addition to their mathematical skills (3.62), 
are particularly confident in their qualitative (3.69) and 
quantitative (3.63) analysis skills.

Gender gap analysis results are consistent with other 
findings (OECD, PISA 2013) showing a significant 
gender gap in numeracy between women and men. Not 
surprisingly, significant gender gaps are registered in 
skills such as quantitative analysis, computation, data 
processing, estimation and mathematical skills. 

Throughout the interviews with selected employers 
it wasn’t possible to identify any shortage of specific 
STEM skills. In addition, employers had a hard time 
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relating specifically to what a STEM skills was, with 
various opinions on what STEM skills were defined as. 
The results seem to indicate that, at least from students 
and graduates perspective, the issue is not really about 
the proficiency in STEM skills per se, but a rather more 
structural issue pertaining to the shortage of graduates 
in STEM disciplines and a lack of business skills 
generally sought but employers. This perception has 
been recently reinforced by a study on the US STEM job 
market (Rothwell, 2014) whose main findings are: 

a)  The median duration of advertising for a STEM vacancy 
is more than twice as long as for a non-STEM vacancy.

b)  For STEM openings requiring a Ph.D. or other 
professional degree, advertisements last an average 
of 50 days, compared to 33 days for all non-STEM 
vacancies. Even sub-bachelor’s STEM job openings 
take longer to fill than non-STEM jobs requiring a 
bachelor’s degree.

c)  Health care and computer openings are advertised 
23 and 15 days longer, on average, than openings 
for non-STEM occupations, like those in office and 
administrative support.

Figure 6 - Responses for STEM skills greater than 4 (>=4) indicate a high competency, while responses lower than 2 
(<=2) indicate a low competency
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6. Stigma
6.1 Definition of stigma around 
STEM education and careers

As the decline in STEM related fields of study is 
adversely affecting the ‘development of knowledge-
intensive economies and European competitiveness’ 
(Skills Panorama, p. 1); the stigma surrounding STEM 
education and careers must be understood and 
addressed. It has been seen that the disengagement 
with STEM related education starts as early as late 
primary and early secondary education, inevitably 
having a negative impact on the ‘subsequent supply of 
young talent going into tertiary education in the field’ 
(Manifesto, p. 5). As a consequence, ambitious changes 
need to be made in order to ‘positively influence 
perception and hence motivation and achievement 
in scientific and technical subjects in academic life’ 
(manifesto 5).

6.2 Negative perceptions/stigma 

surrounding STEM

The first step in tackling this issue is to analyse what 
causes the lack of interest in undertaking STEM 
education. According to Business Europe (2011), 
young people avoid scientific studies for  
a number of reasons. Not only are they perceived  
as difficult, but also irrelevant to their everyday lives, 
creating a negative perception of STEM. In addition, 
young people are often ill informed as to how STEM 
can benefit society (Intel, European Schoolnet, 
EngineeringUK and inGenious, 2011). These negative 
perceptions are not exclusive to students still in 
school; a further mismatch has been seen amongst 
tertiary students leaving higher education. STEM 
graduates have ‘been found working for employers 
across all sectors of the economy and in a wide variety 
of job roles’ (Panorama); often involving little to no 
STEM related skills or knowledge. According to the 
UK Department for Business, Innovation and Skills 
(INCLUDE DATE), the main reason for this outflow is:

‘the perceived greater attractiveness of careers outside 
STEM (not least the perception of higher salaries 
in other professions), and graduates’ lack of real 
knowledge about working in STEM core functions’. 

As a result, a common trend is apparent whereby 
students at all levels of education are failing to see 
the positive aspects of both STEM education and the 
prospects within the STEM related job market. 

6.3 Gender Disparity: Unlocking 

the Potential of Women. 

A significant contribution to the stigma surrounding 
STEM is the disengagement of women within the field. 
It is therefore reasonable to suggest that ‘if women 
were more inclined to participate in IT careers, the 
quality and size of the pool of talent’ (Manifesto p 64) 
would significantly increase. Addressing this gender 
gap has been a recurring theme amongst many STEM 
stakeholders, with initiatives like the ‘Science – it’s a 
girl thing” campaign run by the European Commission 
alongside its competition for Young Scientists (EUCYS); 
geared towards increasing female participation 
and interest in science (Intel, European Schoolnet, 
inGenious and EUCYS 2012, 2012). As a result, the 
increased participation of girls in these events aims to 
deliver a ‘better concept of science, technology and 
ICT, and the opportunities available to them in these 
sectors.’ (Intel, European Schoolnet, inGenious and 
EUCYS 2012, 2012, p. 11)

6.4 Reversing the stigma

A number of different methods have been introduced to 
tackle the rising stigma surrounding STEM In an effort 
to highlight the positive effect that STEM can have on 
society as a whole. Business has aimed to ‘communicate 
how further technological development, and thus 
STEM skills, are crucial in coming to terms with modern 
societal challenges, including climate change’ (Business 
Europe, 2011, p. 8). This has been particularly crucial for 
bridging the gender gap with it being seen that, when 
using examples in lessons, an over reliance on examples 
that inspire males (e.g transport, heavy industry) 
dissuade girls who are often motivated by scientific 
applications related to the environment and medicine 
(Intel, European Schoolnet, EngineeringUK and 
inGenious, 2011). Based on this trend, the importance 
of tackling ‘the gender differences in interests and 
motivation should be taken into account when teaching 
science in schools’ (Sjøberg and Schreiner, 2010)

While encouraging students to engage with STEM 
at a young age is a key component, the nurturing of 
students has been seen to be a fundamental factor 
in increasing the interest in pursuing STEM after 
education. ‘The more a child is exposed to and involved 
in science, and the more positive reinforcement he or 
she receives from teachers, the stronger the motivation 
for choosing a STEM subject later’ (Business Europe 
2011, p. 9).
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As a result, the impact teachers have on the 
development of students is of crucial importance, with 
role models such as teachers, parents, careers advisors 
and even media figures being critical in encouraging 
young people in career choices (Manifesto). 
Accompanying this, a significant contributing factor to 
the success of countries including Finland and Canada, 
is the nurturing not only of students with a high level of 
potential, but also ‘better support for low achieving and 
average students’ (Intel, European Schoolnet, inGenious 
and EUCYS 2012, 2012, p. 14). This can also help to 
bridge the gender gap, with it being noted that female 
students are ‘especially reliant on the support of older 
role models in making decisions as regards their future 
career, and hence, the type of studies they intend to 
take up at tertiary level.’ (Manifesto, p. 30)  Alongside 
this, in an effort to tackle the stigma of STEM careers 
for students already in tertiary level education. Career 
progression and pay rates have been emphasized; 
demonstrating that science careers are well rewarded, 
with scientists and engineers having an average starting 
salary higher than in finance, HR or marketing roles 
(Business Europe). 

6.5 Reasons to choose a STEM 

education

Science, Technology Engineering and Mathematics 
students and graduates responding to the ThinkYoung 
survey listed personal interest (56.7%) as the main 
reason for pursuing a career in these specific fields. 
Many of them (54.1%) reported to have developed 
these interests already in primary and secondary 
education through their interaction with STEM subjects 
in school. In addition to personal interests, the choice of 
pursuing a STEM career is explained by expected labour 
market outcomes such as better career advancement 
(41.4%), higher income (29.1%) and the expected type 
of job (28.9%).

Gender differences 

Both female and male students pursuing a STEM 
career stated personal interest as the main reason 
justifying their choice. The prospect of better career 
advancements is equally indicated by women and men 
as the third reason to engage with STEM. In contrast 

Figure 7 - Results for all respondents on the reason why they chose a STEM education
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with men (32.8%) women give less importance to the 
perspective of gaining higher income by pursuing a 
STEM career (25.4%). As an illustration, men list higher 
income as their fourth reason for their career choice for 
women higher income comes sixth.

6.6 Reasons not to choose a STEM 

study career

The underlying dynamics of STEM and non-STEM 
career choice are quite similar and, according to the 
students and graduates who have responded to the 
ThinkYoung survey, are mainly driven by students’ 
personal interests. Among the top reasons for not 
engaging into a STEM career, non-STEM students 
listed the inclination towards other subjects (65.5%), a 
general disinterest (43.4%) towards STEM professions 
and a previous disinterest towards science and 

mathematics subjects during previous education cycles. 

Another reason that students decided to not undergo 
an education in STEM was the fear that the STEM 
subject would be too difficult to learn about (34.2%). 
Furthermore students and graduates responding to the 
ThinkYoung survey highlighted that teachers would not 
provide enough incentives to attract and entice them 
towards STEM subjects (23.9%). 

Among “others”, many of those not in STEM underlined 
three main obstacles: 

Mentoring and role models: many respondents blame 
their school teachers for the lack of enthusiasm in it;

Specialised and rigid career perspectives: STEM careers 
are perceived as risky, given that graduates are not 
very flexible on the job market as they gain a very 
specialized degree;

TABLE 18  – REASONS FOR CHOOSING A STEM CAREER, WITH FIGURES SHOWING PERCENTAGES IN TERMS OF CHOICE BETWEEN GENDERS

MALE FEMALE

Personal interest 60.4% Personal interest 53.4%

Personal interest in school subjects 57.3% Personal interest in school subjects 51.4%

Career advancement 44.3% Career advancement 38.8%

Higher income 32.8% Type of job 28.2%

Type of job 29.9% Contribution to society 26.0%

Contribution to society 29.2% Higher income 25.4%

Job security 28.1% Variety of career choices 24.3%

Variety of career choices 27.9% Job security 20.4%

Figure 8 - Results for all respondents on the reason why they did not choose a STEM education
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Complexity of the subject and difficulty in passing 
admission exams: STEM subjects are  seen as a tough, 
and trying to pass admission exams comprehensive of 
STEM questions is perceived as extremely risky. 

Gender differences 

Both male and female respondents have similar reasons 
for not deciding to undergo a STEM education, with the 
top five reasons being the same.

6.7 Employers’ perspective on 

stigma 

Results obtained from the analysis of the interviews 
indicate that employers feel there is no stigma 
associated with a STEM career. Two respondents 
actually pointed this out, such as Aleksanda Dragan 
from Intel, who has not “observe[d] any stigma 
or lack of appeal” in STEM careers related to her 
respective industry. These insights are countered 
by two other respondent who do think that a stigma 
surrounding STEM exists, especially as they feel 
that students view STEM career as being mainly 
desk-based jobs. Given the balanced results from 
both quantitative and qualitative data obtained, this 
study can conclude that no apparent stigma exists 
surrounding STEM careers.

A quarter of respondents indicated the general low 
numbers in female applicants in the STEM field. 

While no clear explanation was given as to the reason 
being such an observation, Andre Richier from the 
European Commission’s DG Enterprise and Industry 
referred to the ICT market as having a “gender 
polarization, with ICT tending to be more male”. 
These findings seem to support the survey results 
obtained, where STEM skills are more prominent 
in men than women. It could be a case that STEM 
careers are traditionally seen as being male-oriented, 
and both qualitative and quantitative point to this 
issue as being both real and thriving.

6.8 Summary of main findings
The survey data has pointed to several STEM graduates 
embarking on studies, with personal interest being the 
driver behind their academic choice, and job security 
being the least apparent driver. There were relatively 
little differences between genders, as both males and 
females scored similar figures in terms of interest.  
In addition, there is no apparent difference between the 
career choice for STEM and non-STEM students,  
as fundamentally student choose subjects depending 
on what is the most important to them.

The survey results appear to be supported by  
the analysis of employers’ interviews, who recognise 
no stigma in choosing a STEM career, albeit some 
exceptions from certain employers. However, there  
is still some gender related stigma to STEM careers,  
as these appear to retain the stereotype that STEM 
sectors are male-dominated.

TABLE 19 - REASONS FOR NOT CHOOSING A STEM CAREER, WITH FIGURES SHOWING PERCENTAGES IN TERMS OF CHOICE BETWEEN GENDERS

MALE FEMALE

Inclined to other subjects 59.3% Inclined to other subjects 69.4%

Disinterested 37.4% Disinterested 47.4%

Difficulty of subject matter 27.2% Difficulty of subject matter 38.6%

Lack of interest in school subjects 26.1% Lack of interest in school subjects 33.2%

Uninspiring school teachers 25.3% Uninspiring school teachers 22.8%

Working environment 16.0% Rigidity of the career 10.8%

Lack of career perspectives 15.7% Lack of career perspectives 10.6%
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7.1 Reasons to study abroad

Among ThinkYoung survey’s respondents 43% 
reported to have spent a period abroad for study 
purposes. The main reasons behind this choice  
was the necessity to gain language skills (69.6%) 
closely followed by the perspective of personal 
development (69.3%). In addition, studying abroad 
is believed to provide students with better quality 
education (55.2%). The improvement of STEM skills 
(17.8%) is very seldom indicated as a reason for 
studying abroad (17.8%). Interestingly, among  
the students who decided to go abroad to get better 
quality education the most represented countries 
were Bulgaria (40.4%), Ireland (12.3%), Norway 
(7.5%), Spain (7.3%) and Romania, (6.7%). Similarly, 
the improvement of STEM skills was a factor in the 
decision of studying abroad for students coming from 
Bulgaria (26.7%), Greece (12.5%), Germany (10.8%), 
Ireland (10%) and Spain (9.2%).

The sub reasons to study abroad stems from  
an exchange programs during the course of study,  
or from personal necessities, such as being in a long-
distance relationship. 

As for the destination, besides the 7.6% of 
respondents who chose “no where”, specific 

European countries have been identified as ideal in 
order to pursue a successful career. United Kingdom 
has been chosen as the most chosen location with 
54% of cases, Germany second at 39% and France 
at 20%. What is more, according to the 37% of the 
surveyed population, non-EU countries are highly 
attractive as well: the United States has been largely 
indicated as a desirable alternative, followed by 
Switzerland, Canada, United Arab Emirates and 
Australia. Surprisingly the BRIC (Brazil, Russia, 
India and China) countries and Latin America were 
significantly under-represented, even though they 
are seeing considerable growth. These figures reveal 
how Western countries, both for the standard of 
living, and for the diffusion of English as working-
language, still represent the first choice among 
under-30’s.

STEM differences 

Among STEM students the most important reason to 
study abroad was the possibility of improving their 
language skills (62.7%) followed by the opportunity 
to get better quality education (43.5%) and personal 
development (43.2). By contrast, non-STEM students 
listed personal development as main reason to go 
abroad (93.1%) followed by the improvement of their 
language skills (77.8%) and the opportunity to gain a 
better quality education (66.8%).

7. Mobility

Figure 9 - Main reasons for STEM graduates opting to study abroad
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7.2 Reasons not to study abroad 

Among the survey’s respondents 57% have not spent 
a period of time abroad for study purposes. Reasons 
for this include financial barriers (42%), which were 
highlighted as the main hindrance for students to spend 
a period abroad, followed by the lack of opportunities 
(20.5%), interest (16.3%), information (16.2%) and 
options (16%).

When asked for a qualitative response as to why the 

participants had not studied abroad many respondents 
had to face familial restrictions due to different values, 
such as resistance from their parents or close relatives. 
Secondly, some specific courses are offered only in 
local universities: and exchange programs, either with 
the goal of studying or working, which might not be 
compatible with the original curriculum that a student 
may be carrying out. For example, students quoted 
medieval studies, law and medicine as the most 
impeding studies for undergoing a period away from 
home.

TABLE 20 - REASONS FOR STEM VS NON-STEM STUDENTS TO USE MOBILITY TO STUDY ABROAD

STEM NON-STEM

To gain language skills 62.7% Personal development 93.1%

To get better quality education 43.5% To gain language skills 77.8%

Personal development 43.2% To get better quality education 66.8%

To improve your employability 41.8% To improve your employability 64.6%

More employment opportunities 36.4% More employment opportunities 42.6%

To improve STEM skills 27.3% To improve STEM skills 10.7%

TABLE 20 - REASONS FOR STEM VS NON-STEM STUDENTS TO USE MOBILITY TO STUDY ABROAD

STEM NON-STEM

Financially unable 42.7% Financially unable 41.4%

Other 26.4% Lack of opportunities 16.0%

Lack of opportunities 26.1% Not interested 14.5%

Lack of information 19.2% Was not presented as an option 14.1%

Not interested 18.5% Lack of information 13.7%

Was not presented as an option 18.3% Other 12.5%

Figure 10 - Reasons for which respondents did not study abroad
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STEM students  

Among STEM students financial barriers (42.7%) were 
listed as the most frequent impediment to moving 
abroad for studies. In addition, the lack of opportunities 
(26.1%), information (19.2%) and interest (18.5%) were 
also listed frequently as barriers to study abroad.

7.3 Study abroad and contribution 

to STEM development

STEM students in Europe who spent a period  
of their study abroad agree that this experience has 
contributed to the development of their STEM skills. 
This finding is illustrated by 55.5% of students agreeing 
on this statement. Among those who didn’t have  
the opportunity to go abroad, approximately the same 
percentage agrees that an experience abroad would 
contribute to the development of these skills. 

Study abroad and job opportunities (STEM differences)

Students and graduates responding to the ThinkYoung 
survey widely agree that their experience abroad 
contributed to increase their employability. STEM 
(79.5%) and non-STEM (79.8%) students and graduates 
report similar levels of agreement with this statement.

7.4 Employers’ perspective on 

mobility

Interview respondents were not particularly vocal  
about issues of mobility surrounding STEM graduates. 
The main, but not definitive outcome that may be 
concluded from the analysis is that there appears 
to be a lack of mobility in STEM fields. As Katerina-
Marina Kyrieri from the European Institute of Public 
Administration (EIPA) pointed out, “mobility is low and 

has remained surprisingly low even during the crisis”. 
There appears to be some form of barriers preventing 
STEM graduates from leaving their home countries  
to work in their respective field. Such a theory can also 
be supported by comments obtained from Infocom, 
and DG Enterprise and Industry that employers often 
prefer to hire candidates that have lived in another 
European country. 

Such a criteria appears to be scarce in the STEM field, 
and this can be supported by the survey results as  
the majority of STEM graduates are aware of this,  
so they choose to embark on studies abroad in order 
to further their STEM skills and future employability. 
Mrs. Veirdegem, from Agoria underlined the challenges 
of a globalized job market. She argued how recruiting 
talents worldwide or from extremely multicultural 
environments, such as Flanders in Belgium, may provide 
extremely useful employees to companies. However, 
this also requires careful management of cultural 
differences, especially when integrating individuals from 
different religious beliefs.

7.5 Summary of main findings
The issue of mobility has provided polarising results 
from the quantitative and qualitative results. Overall 
respondents showed very positive attitudes towards 
mobility and the possibility of enriching their study 
experience. Despite this, there were a considerable 
proportion of respondents that have financial 
limitations that inhibit them from engaging in mobility 
in Europe; but the majority of respondents agreed that 
going abroad contributed both to the improvement  
of their STEM skills, and their employability as whole. 

On the other hand, employers seem to perceive a lack 
of mobility in the STEM field, which contradicts the 
figure of 43% of respondents spending time abroad. 
Despite this, employers do recognise the value of 
mobility in making STEM graduates more employable. 
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8.1 Crossing paths 

with employers

STEM students and graduates responding to 
ThinkYoung survey were also asked to illustrate what 
feedback they received after a negative job interview. 
Results obtained show that a number of students did 
not receive any feedback after a negative job interview 
(36.5%) at all. When feedback was provided by the 
potential employer, ‘not possessing a sufficient level 
of STEM skills’ (17.7%) was deemed as the most 
important factor, followed by ‘sufficient level of work 
experience’ (12.8%). 

The open answers given in the section “other” reveal that 
young people do not receive sufficient feedback post a 
negative job interview. In fact, most of the interviewed 
respondents claimed that receiving no answer after 

applying for a job is a major impediment in improving 
their skills, as it is not clear which reasons lead to the 
exclusion of the application. Another major obstacle is 
the lack of language skills, which respondents felt were 
not covered enough during secondary school. Further 
results show that respondents put a high value on work 
experience, believing it to be very important for their 
future career. In terms of demographics, only a small 
amount of respondents have experienced limitations in 
the job market as a result of their citizenship, (namely in 
the cases of Bulgaria and Romania), and results showed 
no sign of gender discrimination.

8.2 Job search methods (STEM 

students)

STEM students and graduates responding  
to the survey were asked to report on what they 

8. Employment

Figure 11 - Respondent’s answer to the feedback received from a negative job interview
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believed are the most effective and widespread 
methods to search for a job. The primary,  
and reportedly, most effective method was online 
search through search engines (42.6%) closely 
followed by word of mouth (41.2%). University 
career centres recorded a quite satisfactory 
percentage of students (30.7%) indicating them as 
an effective tool for job search purposes as-well. 

8.3 Employers’ perspective on 

employment

Issues relating to employment and candidate 
employability have been the main results obtained from 
the analysis of interviews. Themes from this section are 
overarching with other sections in this study, but can be 
collectively grouped as they represent the employer’s 
main issues and concerns regarding skills mismatch in 
the STEM field.

Work experience:

In general, employers agreed that work experience is a 
key criteria sought in new employees, but while a few 
commented on the importance of internships for work 
experience, a quarter of respondents pointed to SMEs as 
being a good source of experience for STEM graduates. 
Luca LaVinci, and respondents from Unilin and CIGREF 
all agreed that SMEs are an important and relevant 
source of experience for young people in the STEM field.

In this context, Luca LaVinci argued how work 
experience in SMEs is a good way for young people 

to obtain valuable contacts and an intimate level 
of experience which would otherwise be difficult 
in multinational corporations. On the other hand, 
Luc Lemarcq from Unilin indicated that the choice 
of SMEs could also be done out of convenience 
for graduates, as it would be easier for them to 
find experience in geographical areas. In addition, 
Fredric Lau from CIGREF argued the choice of SMEs, 
but graduates should also be cautious as larger 
organisations would be the best set to provide 
improved competences in the long term.

Unemployment Issues

Despite the recent levels of unemployment observed 
in the European market, half of the interviewed 
employers pointed to a shortage of good applicants. 
This is an interesting result, as it appears that some 
companies are finding it difficult to find graduates 
that meet their respective criteria. This is especially 
true for the IT and engineering sectors, where 
employers hint to a diluted pool of candidates with 
the appropriate technical skills. In their opinion, 
this is one of the main drivers of the skills mismatch 
discourse.

Employment barriers

Apart from the apparent shortage of adequate STEM 
applicants, employers also listed numerous pertinent 
barriers they find in employing graduates in their 
respective companies. 

A third of employers interviewed for this study cite 
difficulties in attracting people to their industries as 

Figure 12 - Main job search methods used by respondents
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a main barrier to employing the right people. There 
are a number of possible reasons why this happens, 
one of which may include the fact that young people 
nowadays put the balance of work and personal life 
at a relatively high importance, when compared to 
older workers that possibly do so as a result of family 
commitments. This view was shared by a quarter of 
interview respondents, where they described how 
less recruits are inclined to work shifts and prefer 
to work a regular weekday schedule. Mediterranean 
countries, on top of that, offer low salaries, failing to 
attract talents.

Sofie Van Veirdegem from Agoria argues that 
recruitment challenges may also be due to the 
fact that STEM graduates “know they are in high 
demand and so they ask a lot in terms of benefits”. 
While multinational corporations would be better 
placed to meet such demands, smaller organisations 
would be hard pressed due to financial limitations. 
Such a situation contributes to what the employers 
indicated as a proportion of young people preferring 
to work in a profession that pays well, as opposed 
to a role which could potentially provide them with 
valuable work experience.

Despite such challenges, respondents from 
Accenture and CIGREF argued that it is still 
important to attract the right talent to their 
companies, and in some cases be flexible enough 
to meet certain demands made by candidates. 
Employers invest a lot of resources in their 
recruitment process, and this can be exemplified 
by the fact that respondents from Intel, SIOEN 
Industries and Agoria recognised the competition 
present between companies in hiring graduates.

Employability issues

One of the focal overarching issues from this section 
refers to specific criteria employers seek when hiring 
new employees, which either hinder or increases 
employment chances. Respondents from Unilin, CIGREF 
and Intel pointed to the candidate’s drive as being of 
paramount importance in the recruitment process. Such 
a quality is not necessarily attainable simply through 
education and experience; nonetheless “passion  
is something that catches the recruiter’s eye/ear”.

Conversely, there are some central issues which 
may hinder a candidate’s employability, and in this 
aspect academic qualification is of high interest. 
Respondents from Agoria, Accenture and EIPA 
pointed to the fact that some employers may not 
always recognise qualifications from educational 
institutions that are overseas to the country in which 
the company is located. Katerina-Marina Kyrieri 
from EIPA deemed this as being an issue of ‘trust’, 
where accreditation should be centralised so that 
EU citizens can fully access mobility rights. Ferdinan 
Dimidschstein from Accenture made reference to 

the fact that the Bologna Convention is not being 
fully observed, with language barriers being the 
main obstacle hindering the recognition of STEM 
qualifications across Europe. 

8.4 Summary of main findings
Four key areas need to be addressed when helping 
young Europeans to take full opportunity of job 
opportunities. 

1.  Work experience - Respondents expressed  
a greater desire for more constructive internship 
and job mentorships, whereby they have a direct 
mentor to teach them in greater level, tangible, 
real life skills. Many of the respondents felt that 
their previous/ current internships weren’t giving 
them the right level of contact with experienced 
manager, who would pass on their knowledge 
to them. Furthermore, more often than not, 
respondents felt they did not know the skills 
which were required to fulfil their job efficiently, 
and the skills they should gain in the long term. 
This is supported by the employers’ perspectives, 
who argue that work experience is a key formative 
part of graduates’ careers. They also indicated the 
importance of SMEs for work experience.

2.  Job descriptions and expectations - 
Respondents felt that the job descriptions 
provided by companies for job openings 
offered very restrictive information, with poor 
descriptions of the skills the job needed, as-well 
as the experience that was necessary to be a 
potential candidate. A number of respondents 
felt that companies, in particular SME’s did not 
effectively advertise the opening to  
a wider community. Furthermore there was  
a strong feeling that when it came to the 
European single market, job openings were again 
very restricted with openings hard to come across 
in other EU countries. Although the EU institution 
platform, EURES provides an option for this, there 
was an overwhelming feeling that more platforms 
needed to provide access to potential employees 
from different markets. Conversely, graduates’ 
concerns were also echoed by employers, who felt 
that a large number of candidates applied for jobs 
without having the necessary skills required. In 
addition, employers lamented at the expectations 
that some graduates had when it came to job 
opportunities, so it becomes apparent that there 
is a disparity between applicants and employers 
in terms of what the employer expects from  
the applicant and vice versa.

3.  Recognition of qualifications – A high number  
of respondents expressed their problem when 
applying for a job in terms of trust. They felt 
employers didn’t trust their skill level, especially 
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those that had a high level of education were 
lacking in the work experience. They felt a negative 
stigma towards them from employers that their 
current skill level couldn’t be trusted to fit into the 
workplace. This was also identified by employers 
who felt that there should be more trust in the 
qualifications of candidates, were they advocated 
for a greater degree of centralisation in academic 
qualifications coming from various education 
institutions across the EU.

4.  Paid Internships. A significant number of the 
surveyed population lamented about the scarce, 
and sometimes even absent, remuneration for 
internships. Such working conditions appear 
detrimental from several points of view: it excludes 
pupils that cannot afford working for free from the 
job market, thus limiting the talent pool; interns 
become poorly motivated and feel exploited, and 
consequently miss the chance to properly develop 
specific or transferrable skills.
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The results emerging from this study and the previous 
edition of 2012 can be summarised along the dimensions 
of skills proficiency, STEM stigma, and student mobility 
and employability.

With regard to 21st century skills proficiency, this 
study reveals 21st Century skills are more prominent 
in non-STEM than STEM graduates, with the former 
demonstrating higher competencies in most of 
the seven skills investigated. In addition, this study 
shows that employers do not make explicit reference 
to specific 21st century skills when recruiting new 
employees, although they do recognise the importance 
of tertiary education when hiring graduates. Employers 
have additionally emphasised the importance of 
languages and cultural skills with respect to digital 
competencies and STEM skills, despite these being well 
developed in STEM candidates, there appears to be no 
indication of their direct relevance to employers during 
the recruitment process. Employers do not associate 
the presence or lack of these skills with  
the skills mismatch discourse, but they do recognise 
their importance.

Given the balanced results from both quantitative and 
qualitative data obtained, this study can conclude that 
no apparent stigma exists surrounding STEM careers, 
with young people mainly choosing STEM and non-
STEM subjects according to their personal interest.  
This perception is also reinforced by the opinion  
of employers who do not  believe in the existence  
of a STEM stigma.

Employers did not directly point to mobility as being 
either beneficial or a hindrance to STEM graduates. 
However, it has indirect implications as it is best way 
that STEM graduates can gain language and cultural 
skills through periods spent studying abroad. In spite  

of this, mobility can be a hindrance in terms  
of obtaining academic qualifications, which specific 
companies may or may not recognise.

The findings from the 2012 ThinkYoung study on Skills 
Mismatch are also relevant, as this study highlighted  
the skills mismatch in Europe as having a strong cultural 
dimension, since young Europeans and employers 
perceive professional roles differently. In this regard,  
it would be easy to simply use age as the only relevant 
contributing variable in the skills mismatch discourse 
as testified by the literature on generation Y. The 2012 
study exposed a new structure of the working place, 
which is based on networks that empower all the 
employers with the tools to innovate and engineer new 
products. Despite this, educational systems seem  
to be failing in fully providing young Europeans with  
the tools to conduct innovative experiments,apply 
scientific methods, with employers not appearing to 
fully seize the potential that such internal innovation 
may provide for the profitability of companies.  

While employers did not refer to skills mismatch  
in the sense of the definitions commonly encountered 
in the literature (e.g. a lack of direct and specific skills 
among candidates), they still made reference  
to a general concept of skills mismatch when illustrating 
the challenges faced during the recruitment process.  
As a result, questions remain as to whether  
the issue of skills mismatch should be regarded  
as a hard fact characterising our economies  
or whether it pertains more to the realm of perceptions.  
While the first hypothesis calls on researchers and 
policy makers to improve their understanding  
of the skills required by employers in STEM professions, 
the second hypothesis calls for an improvement  
in the communication between students, employers 
and Higher Education Institutions.

9. Conclusions
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