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STEM in this report stands for occupations in the fields of Science, Tech-
nology, Engineering and Mathematics that are either at the Professional or
the Assistant Professional level, requiring at least higher secondary educa-
tion. Labour market forecasts predict a continuous increase of demand for
STEM skills across the European labour markets (Cedefop, 2016). Between
2015 and 2025 it is expected that in Hungary 85,000 new STEM positions
will open up.* As STEM workers are employed in the technologically most
advanced and potentially most productive sectors of the labour market, the
prospect of shortages in STEM labour has been named one of the main barri-
ers to economic growth in the first half of the 21* century in Europe (Caprile
et al., 2015, EC, 2015).

All over the world, males are overrepresented in the STEM workforce. This
tendency is particularly strong in Engineering and ICT that were among the
twenty most segregated jobs in Europe in 2010 (Burchell et al., 2014). Between
2010 and 2015 in Hungary, four out of five engineers and ICT workers were
males.® The gender segregation is of course apparent in (higher) education al-
ready. In 2015, women accounted for no more than 20% of the ICT students
and 23% of the Engineering students in the Hungarian higher education in-
stitutions. On the other hand there was no difference in the number of men
and women studying Sciences, Maths and Statistics.

Women’s underrepresentation in the STEM workforce is associated with
several negative consequences. First, women’s absence from these areas re-
duces the pool of potential applicants and can therefore contribute to the la-
bour shortage. Secondly, it can also lead to a loss of talent if capable women
choose not to go to STEM for external reasons. Absence of women in the
STEM occupations also contributes to the gender wage gap as STEM jobs
tend to be among the best paid ones all over Europe (Goos ez al., 2013), in-
cluding Hungary (Veroszta, 2015). Gender segregation in the labour market
also has a tendency to reproduce itself as observed gender patterns influence
young people’s career decisions, reinforcing existing gender stereotypes about
the masculine or feminine nature of the occupations (Jarman et al., 2012).6

In what follows, we analyse the career plans of 15-year old students to bet-
ter understand their motivations to choose or not to choose a STEM career.
Career plans at this age are not only fairly realistic and reflective of students’
abilities, school achievements and motivations but they also influence their
later educational choices, and this way they also serve as self-fulfilling proph-
ecies (OECD, 2015). Even though we are not aware of any longitudinal study
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by the University of Obuda. The

study was looking at female stu-

dents career plans at the high
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and focus-group methodology
(Krolify, 2012).

that would directly link adolescents’ occupational plans to their actual labour
market careers many years later, research has shown that these plans are rather
good predictors of the occupational prestige achieved (Ashby—Schoon, 2010,
Croll, 2008; Schoon et al., 2007, Sikora—Saha, 2011), as well as of the subject-
choice in higher education in general (7ai et al., 2006, Sikora, 2014) and of
choosinga STEM field of study in particular (Morgan et al., 2013). Further,
adolescents” occupational plans are already well reflecting the gender-segre-
gation observed in the labour markets (Sikora—Pokropek, 2011, Morgan et al.,
2013, Sikora, 2014).

Thus our study is based on the idea that adolescents’ carcer plans repre-
sent a significant stage along the path leading to the labour market. Even
though students after age 15 will still face several selections and self-selections,
this early choice will no doubt influence the later ones. Career plans of the
adolescents and the labour market processes mutually reinforce each other,
therefore by analysing young people’s gendered career plans we expect also
to better understand the gender-segregation apparent in the labour market.”

Data

For the purposes of this study, PISA data from 2015 was used. In that year
5,658 students from 245 Hungarian schools participated in PISA, and the
sample was representative for the 15 year olds in the country. The measure of
student career expectations was constructed from the following single ques-
tion: “What kind of job do you expect to have when you are about 30 years old?
Write the job title.” The responses were coded using ISCO08. To identify
STEM occupations for the purposes of this study we have chosen the cate-
gorisation of occupations previously applied e.g. by Caprile e al. (2015) and
also in a report published by the EC (EC, 2015). Accordingly, the following
ISCO08 subgroups were classified as STEM: 21 Science and engineering
professionals; 25 Information and communications technology profession-
als; 31 Science and engineering associate professionals; 35 Information and
communication technicians.

Results show that in 2015, 28,3% of boys but only 7,7% of girls were con-
sidering entering STEM in Hungary. The majority of these students (25,5
and 7,1% respectively) were planning to become a professional in one of the
STEM fields, and only a small minority had an assistant professional occu-
pation in mind. Hungarian girls lag behind the European average, as across
Europe, 10,3% of the 15 year old girls were planning to work in STEM. Con-
sequently, the gender gap in Hungary, which is calculated as the difference
between the share of boys and girls who want to work in STEM, is slightly
bigger than the European average (20,6 versus 18,7 percentage points). The
Hungarian value is closest to the Slovakian, the Croatian, and the Portu-

guese gender gap.
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Table 4.2.1: Career plans of the 15 year olds in Hungary, percentages

Career plan Boys Girls Total
STEM

Science and Engineering Professionals (ISCO 21) 15.5 6.1 10.9
Information and communication technology professionals (ISCO 25) 10.0 1.0 55
Science and engineering associate professionals (ISCO 31) 2.4 0.7 1.6
Information and communication technicians (ISCO 35) 0.4 0.0 0.2
Non-STEM 1.7 92.3 81.8
Together 100.0 100.0 100.0
(N) (2,207) (2,175)  (4,382)

20% of the students in Hungary did not provide a valid answer to this question. In
this table they are not included. In the multivariate analyses, Multiple imputation
technique by chained equation (Royston, 2004) was applied to replace their missing

values.
Source: PISA 2015. Own calculations.

Who wants to enter STEM?

The key dependent variable in this report is a student’s expectation of working
in a STEM occupation at age 30, coded 1 for science occupations and 0 for
non-science occupations. To estimate the probability of choosinga STEM oc-
cupation, Logit models were estimated. As main independent variables in our
models, we included gender, science test scores, science self-efficacy (student’s
self-confidence in being able to carry out science-related tasks), instrumental
motivation (students’ beliefs that studying science is useful for their future
career), self-assessed ICT competence and whether or not they attend math-
ematics or science lessons outside the compulsory schooling.® In the models,
we also controlled for the socio-demographic background of the students as
well as some characteristics of the school. Interaction effects between gender
and some other independent variables were also considered.

The following variables were added to the models. Social background was assessed by pa-
rental socio-economic status (ESCS); a dummy variable indicating if at least one parent is
workingin a STEM job and ICT equipment available in the parental home. School-level
variables: female ratio in the school; science teaching resources in the school; science club
available in the school; availability of science competitions in the school; vocational vs. non-
vocational school. Continuous variables were standardised to have a mean value of 0 and
standard deviation of 1. In this paper only statistically significant (p < 0.05) associations
are discussed. Details of the models and a full discussion of the estimation procedure are
available upon request from the authors.

Not surprisingly, science test scores are very strong predictors of STEM ca-
reer choices: only few students with low achievement consider a STEM career,
while among the highest-achievers, the ratio is around 50%.” Contrary to the
common assumptions, it is also clear that science achievements have nothing to
do with the gender gap in STEM career choices as boys and girls achieve very
similar scores on this PISA test. However, the extent to which achievement in
science is conducive to a plan to work in science in the future is different for

8 Ideally, a more balanced repre-
sentation of science, mathemat-
ics and ICT competencies and
attitudes should be used. PISA
2015 however, was focused on
sciences and does not provide
equal details about other sub-
ject areas.

9 The importance of science
achievement is also shown by
the increase of the explained
variance (from 4 to 16%) when
this variable is added to the
baseline model with gender as
the single independent variable.
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males and females. Figure 4.2.1 depicts the estimated probabilities of opting
for a STEM career for males and females at different levels of science scores.

Figure 4.2.1 — and the following figures alike — shows how the independent variable in the

logit model affects the probabilities predicted with the estimated coefficients. This is repre-
sented by the average marginal effect, which is the average of the effect of the given variable

with all the other effects being held constant for each individual. In the case of a dummy
variable — like gender — this effect is simply the difference of the probabilities predicted

for the two possible values. On Figure 4.2.1, this effect referring to students with an aver-
age science test score can be calculated as the difference between the predicted probabili-
ties at value 0 on the horizontal axis and it equals to 0.128. Interaction effects included
in the models take this analysis a step further. They indicate how the average marginal
effect of gender varies depending of the level of the other variable - in this case, science

score. These different levels of the gender-effect can be depicted at the different values of
the horizontal axis, representing PISA science test scores: the effect of gender depends on

science-achievement. But the opposite is also true: the average marginal effect of science-
achievement varies by sex and thus has an unequal effect on the career choices of boys and

girls. Higher test-scores are associated with greater probabilities of choosing a STEM ca-
reer across both genders, but for boys, this increase in the probabilities is bigger, at least up

to an achievementlevel 1.5 standard deviations above the average.

Results show that the gender gap in STEM choices not only remains sig-

nificant when the test scores are held constant, but its size is even increas-
ing somewhat as we move towards the higher achievers. Boys for example,
whose test score exceeds the average by 2.5 standard deviations demonstrate
53.4% probability of opting for a STEM career, while across girls with a simi-
lar achievement the respective probability is only 32.7%. If girls who do well
in science but do not plan to make a STEM career are considered as talent-
loss for STEM, then from our results a substantial talent loss can be identified.

Figure 4.2.1: Predicted probabilities of expecting a STEM career. Logit models.
The effect of gender and science achievement
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Note: On this figure as well as on the following ones, 95% confi-
dence intervals around the estimated probabilities are shown.
Source: PISA 2015. Own calculations.
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Science achievement is not the only factor that influences boys” and girls’
choices in different ways. First, boys are also further motivated to choose a re-
lated career if they have a parent working in a STEM occupation. If this is the

case, sons show an increased probability of opting for STEM (34.0% instead

of 17.5% — see in Figure 4.2.2). For girls however, parents” occupation does

not make a difference in this respect. More interestingly from an education-
al policy point of view, gitls are also less responsive than boys to the levels of
ICT-competence they develop (self-evaluation), as well as to their levels of in-
strumental motivation. While boys with higher levels of self-evaluated ICT
skills are also more likely than others to plan a STEM career, among girls, no

such association can be found. Further, instrumental motivation is also more

strongly related to the career choices of boys than of girls — although in this

case some positive association even in the case of girls occurs. In this respect

however, gitls are also at a disadvantage because they are less likely to believe

that science subjects will be useful for their future labour market opportu-
nities. Other individual variables assessed in this study were not found to be

related to students’ career plans.

Figure 4.2.2: The effects of parents’ occupation, subjective ICT competencies
and instrumental motivations on boys’ and girls’ estimated probabilities of choosing a STEM career
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As one could expect, students in different types of school also tend to have dif-
ferent career plans. First, students in non-vocational schools are significantly

more likely to consider a STEM occupation than students in the vocational

schools and this holds both for boys and girls. As a high proportion of voca-
tional students in Hungary will not achieve a qualification that would enti-
tle him/her for higher education studies, this is not a very surprising finding

(Figure 4.2.3). Further, we also find that the share of females in the school is

negatively related to the probabilities that a student in that school would be

interested in pursuinga career in STEM. This finding seems to contradict the

expectations that female-dominance in the school can reduce gender-stereo-
typing and therefore can make girls more confident to consider gender-atyp-
ical careers (Schneeweis—Zweimiiller, 2012). Instead, we would rather inter-
pret this finding as an indication that by age 15 girls are already more likely
to be concentrated in schools without a strong science-profile.

Figure 4.2.3: The effects of programme-orientation and share of girls in the school

on boys’ and girls’ estimated probabilities of choosing a STEM career
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Source: PISA 2015. Own calculations.
Conclusions

The main drivers of STEM career choices that were identified in this study in-
clude science abilities, (self-perceived) ICT skills and the level of understand-
ing of how science knowledge can be useful in the labour market. While boys
will certainly gain some additional motivation from an improvement in these
areas, for girls, only a limited increase (science abilities and instrumental mo-
tivation) or no increase (ICT skills) in the interest for STEM occupations can
be expected. From this it follows that the gender gap in students’ interest for
STEM occupations can not significantly be influenced by the factors assessed
here. Altogether our results suggest that strong gender segregation in the career
choices develop before age 15 and already by this time girls even tend to be in
schools that reduce their probabilities of choosinga STEM career. This is in
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line with research suggesting that children develop their perceptions of what
is compatible with prescribed gender norms from a very early age onwards as
part of the gender role socialisation process, and this understanding will con-
tinue guiding their interest as well as their career decisions later on. STEM
areas remain to be associated with masculine, rather than feminine qualities
and these stereotypes are culturally deeply rooted in our societies. Moreover,
the same stereotypes also orient girls who are strong in science more towards
healthcare and medical jobs (Charles, 2003, Charles—Bradley, 2002, Sikora—
Pokropek, 2012). International comparative studies further suggest that this
type of gender-segregation is particularly strong in the more affluent, demo-
cratic countries where gender-egalitarianism is well developed (Sikora—Pok-
ropek, 2012). From these it follows that reducing the gender gap in STEM is
not an objective that is easy to achieve and if anything, then early-childhood
interventions need to be considered if this goal is to be achieved.
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