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We study labour market outcomes by formal differentiation at upper secondary and tertiary 
level in Finland. Using full population register data, we take individuals born in 1976 and 
explore their socio-economic status and the probability of unemployment by educational 
qualifications and social origin in early adulthood (age 30) and at occupational maturity (age 
40). We differentiate based on the level of maths, the most consequential subject choice at 
general upper secondary education, and show that subject-level choices divert students to 
stratified tertiary-level degrees and labour market positions net of prior school performance, 
social origin and gender. In addition, we show that educational performance and qualifications 
mediate the association between social origin and socio-economic status by 81‒83%, leaving 
around one fifth to unobserved social origin differences. We also find that there are no major 
differences between upper secondary school tracks with respect to experiencing unemployment 
at age 30 or 40. Moreover, further educational degrees do not appear to provide additional 
protection against unemployment than having obtained an upper secondary qualification.
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Key messages

•	� Subject-level choices at general upper secondary education lead to differences in socio-
economic status.

•	� Vocational qualifications protect against unemployment but lead to lower socio-economic status.
•	� Further degrees after secondary education do not provide additional protection against 

unemployment.
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Introduction

Separating students into different tracks in the educational system decreases equality 
of opportunity as it limits further educational options and eases school-to-work 
transitions by providing skill specialisation (Bol and van de Werfhorst, 2013). On 
the one hand, vocational education qualifications protect against unemployment; 
however, they can also divert students away from most prestigious occupations (Shavit 
and Muller, 2000) and are, for example, associated with lifetime flat earning curves 
compared to general upper secondary graduates (Korber and Oesch, 2019).

We aim to explore the relationship between educational differentiation and labour 
market outcomes in Finland. The country context makes this a particularly interesting 
case study, as the Finnish educational system sorts students relatively late (Triventi 
et al, 2016: 390) and is considered to be particularly equal by family background 
(for example, Pfeffer, 2008; OECD, 2018). However, educational tracking at the 
upper secondary level plays a major role in the Finnish context, as the transition 
from comprehensive school to general upper secondary school explains almost 80% 
of intergenerational educational inequality in Finland (Härkönen and Sirniö, 2020). 
Differentiation between and within tracks at later stages (that is, upper secondary 
and tertiary level) might be particularly consequential because family background 
matters very little at the beginning of educational pathways.

In this paper, we distinguish four types of educational choices relevant for tracking: 
first, after compulsory schooling, not continuing to upper secondary education, 
vocational or general (academic) upper secondary education. Second, within general 
upper secondary education, selection of advanced maths courses. Third, within 
tertiary education, selection between lowest-level tertiary education, polytechnics 
and university. Fourth, within tertiary education degrees, selection between different 
fields of study. Choosing advanced-level maths in general upper secondary education 
is entirely voluntary and not restricted by ability, grades, recommendations or quotas. 
Although one could assume that the freedom to choose would reduce the importance 
of family background, previous studies have shown that subject choices are socially 
stratified in educational systems that favour individual choice, even after controlling for 
prior school performance (see McMullin and Kulic, 2016, for instance). We assume 
that this also applies to choosing the level of maths courses in Finnish general upper 
secondary schools. In addition, while the choices within tertiary education are not 
always considered as forms of educational tracking, they are path-dependent on the 
track choices made in secondary education and can also be, by themselves, highly 
consequential for later occurring labour market outcomes.

We ask whether subject-level choices divert students within general upper secondary 
education leading to differences in tertiary degrees and fields of study, which, in turn, 
may shift into differences between those with and without advanced maths in labour 
market outcomes. By having prior school performance and parental education in our 
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models, we can control for selection into tracks based on grades and social origin. 
As our outcome of interest, we focus on socio-economic status, as it captures the 
hierarchical structure of labour market positions. Second, we are interested in those 
who are part of the labour market but are out of work: the unemployed.

We begin by describing the institutional context and continue by formalising our 
theoretical framework and hypotheses. After introducing the data and methods, we 
present our empirical analyses based on the full population register data from Statistics 
Finland for birth cohort 1976. Finally, we conclude our study with suggestions for 
future research.

The Finnish institutional context

The Finnish educational system follows an inclusive model of differentiation similar 
to the other Nordic countries (Triventi et al, 2016). The tracked system of basic 
education was replaced in the 1970s by nine years of compulsory education in a 
comprehensive system. This de-tracking reform had multiple positive effects: it 
decreased the gender wage gap at occupational maturity (Pekkarinen, 2008), reduced 
intergenerational income elasticity (Pekkarinen et al, 2009) and improved cognitive 
skills of the children of low-educated parents (Kerr et al, 2009).

Currently, the first clear example of tracking in the Finnish educational system 
takes place after compulsory schooling. Students can apply to upper secondary 
education, and the intake is mainly based on their comprehensive school grade point 
average (GPA). Upper secondary education is divided into vocational and general 
upper secondary schools, both of which usually last for three years and provide 
eligibility to apply to higher education programmes. Almost 95% of students finishing 
comprehensive school continue directly to the upper secondary level, parental 
resources being a major predictor of track choice and the probability of dropping 
out, even after controlling for comprehensive school GPA (Kallio et al, 2016; Kilpi-
Jakonen et al, 2016).

In vocational upper secondary education, students choose a specific field of 
study when they apply. Vocational education in Finland is practically oriented and 
school-based. At the general upper secondary level, students apply to general upper 
secondary institutions and are not sorted into streams in advance. Although the GPA 
level required for access varies between general upper secondary schools, recent 
studies have shown that there is no significant advantage for studying in the ‘best 
ones’ for later educational outcomes (Tervonen et al, 2017; Tervonen et al, 2018). 
The difference in performance between public and the few private institutions is 
insignificant (Kortelainen and Manninen, 2018).

Since the beginning of the 1980s, teaching in general upper secondary schools 
has been organised as courses. At the beginning of general upper secondary 
education, students construct their syllabus by selecting a combination of courses 
(some mandatory). This individual course selection affects the subject choices for 
the matriculation exam, which takes place at the end of general upper secondary 
education. Some of the subjects, mostly maths and languages, can be studied at 
different levels. The level of maths, divided into advanced and basic, can be seen as 
the most relevant form of educational differentiation within general upper secondary 
schools (Pursiainen et al, 2016). Students with advanced maths in their matriculation 
exams perform better in every subject on average compared to students without the 
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same (Kupiainen et al, 2018). Compared to basic maths, advanced maths includes 
more courses and different content. Students are allocated to different courses based 
on their interests, not by their ability. In 1995, when our target sample matriculated, 
advanced maths was one of the compulsory exams if a student had completed the 
advanced maths courses in the syllabus (Joutsenlahti, 2005: 44). In that year, exams 
in one’s mother tongue, a second national language, a foreign language, and maths 
or a test battery in humanities and natural sciences were compulsory (Joutsenlahti, 
2005: 44).

As in many other countries, those dropping out of the educational system without 
an upper secondary qualification have a much higher risk of unemployment, social 
assistance receipt and poverty (for example, Järvinen and Vanttaja, 2001; Sipilä et al, 
2011; Vauhkonen et al, 2017). A vocational upper secondary qualification is associated 
with a higher level of employment compared to those without an upper secondary 
qualification, and differences in lifetime earnings between these two groups can 
be explained by non-employment (Koerselman and Uusitalo, 2014). Silliman and 
Virtanen (2019) show that admission to the vocational track increases annual income 
by 7% at the age of 31 and wage returns were higher for students who preferred 
vocational over the general upper secondary track in the application process.

Any qualification from the upper secondary education level provides eligibility 
to study at all levels of higher education, but those with a general upper secondary 
qualification are much more likely to continue to higher education compared to 
those with a vocational upper secondary qualification (Kilpi-Jakonen et al, 2016). 
Intake to university is based on upper secondary education grades and entrance 
exams, and the entrance competition is fierce, whereas intake to polytechnic schools 
is based on work experience and other qualifications in addition to upper secondary 
education grades and entrance exams (Thomsen et al, 2017). Today higher education 
is divided into these two institutions, but in 1995, when most of our target population 
graduated from upper secondary school, the system was divided into three different 
levels: lowest-level tertiary programmes (opistoaste in Finnish), newly established 
polytechnics, and universities.

Lowest-level tertiary programmes provided post-secondary vocational training. 
During the polytechnics education reform, which took place from the beginning of 
the 1990s until the end of the decade, most were upgraded to polytechnical degrees, 
and some of the study programmes became vocational upper secondary qualifications. 
Students with a lowest-level tertiary degree usually studied two to three years after 
upper secondary education. In polytechnics, studies usually last from three to four 
years. The polytechnic education reform increased graduates’ short-run earnings 
only in some fields of study (Böckerman et al, 2009). Hämäläinen and Uusitalo 
(2008) argue that the reform did not increase human capital; instead, new degrees 
provided a signalling effect: when students graduated from the newly established 
polytechnics, there was a relative decrease in earnings among those with a lowest-
level tertiary degree.

At universities, studies usually last from five to six years. Both polytechnics and 
universities provide bachelor-level degrees, but most of the master’s programmes are 
provided by universities, and only those admitted to university programmes have the 
right to continue directly to a master’s degree. A university degree is associated with 
substantially higher earnings over a lifetime compared to those without such degree 
(Koerselman and Uusitalo, 2014). There are large differences in later life earnings 
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between the fields of studies (Prix, 2013) and, except for fine arts, university education 
in terms of income is always worthwhile (Suhonen and Jokinen, 2018).

Theoretical framework and hypotheses

Considering final educational attainment, different theories of the education-
employment linkage have been examined. First, time spent in education increases 
individuals’ human capital as they attain skills and knowledge, which leads to higher 
productivity in the labour market (Becker, 1964). However, even if individuals had 
the same number of years of education, many previous studies have shown that labour 
market outcomes also vary across fields of study within the same education level (for 
Finland: Prix, 2013; Suhonen and Jokinen, 2018). Thus, the human capital argument 
fails to paint the whole picture, especially when considering horizontal differences in 
education. The main purpose of education can also be seen to sort individuals into 
different groups to help employers use qualifications as signals of the job applicants, as 
they seldom have direct information of the latter’s skills (Spence, 1973). Educational 
qualifications send signals about the applicants’ characteristics and capacities and they 
serve as ‘positional good’ (Bol, 2015) as employers use educational qualifications to 
compare between applicants.

Education can also be seen as a legitimised form of social closure (Murphy, 1988) 
that, in turn, produces occupational closure in the labour market (Bol and Weeden, 
2015). First of all, differentiating students into tracks may create path dependencies. 

Table 1: Summary statistics
Year 2006  
(age 30)

Year 2016  
(age 40)

 Mean (%) SD Mean (%) SD

Comprehensive school grade point average (GPA) 7.7 1.2 7.7 1.2

Upper secondary education     

  No degree 0.09  0.07  

  Vocational upper secondary degree 0.40  0.42  

  General upper secondary degree without advanced maths 0.33  0.33  

  General upper secondary degree with advanced maths 0.19  0.18  

Tertiary education     

  No degree 0.56  0.51  

  Lowest-level tertiary degree 0.10  0.09  

  Polytechnic degree 0.19  0.21  

  University degree 0.16  0.20  

ISEI (International Socio-Economic Index) 45.7 16.5 47.8 17.5

Unemployed 0.05  0.08  

Parental education     

  Basic 0.19  0.19  

  Upper secondary or lowest-level tertiary 0.68  0.68  

  University degree 0.13  0.13  

Gender     

  Female 0.49  0.49  

  Male 0.51  0.51  
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Path dependency refers to situations in which students’ locations at a specific stage of 
the educational pathway limit their possible locations at the next stage (Pallas, 2003). 
Thus, track placement in upper secondary schools may be consequential for further 
educational degrees and labour market positions. This might also happen within 
educational systems with no formal dead-ends, if atypical transitions, such as from 
vocational upper secondary to university, are rarely used (Härkönen and Sirniö, 2020).

In this paper, we lean on the conceptual framework presented by Triventi et  al 
(2020) and apply it to the Finnish case to illustrate the differentiation at the upper 
secondary level. In their definition, secondary level educational tracking is divided 
into two dimensions: (1) regulated (formal) and hidden (informal) differentiation and 
(2) taking place among schools (external) and within schools (internal). Considering 
formal external differentiation, track placement in vocational or general upper secondary 
schools, previous literature emphasises both positive and negative consequences of 
tracking on labour market outcomes. Vocational education diverts individuals from 
further educational degrees and consequent higher labour market positions, but it 
also works as a ‘safety net’ (Shavit and Muller, 2000) as vocational tracks provide skill 
specialisation, which eases labour market allocation (Bol and van de Werfhorst, 2013) 
and protects against unemployment. Thus, our first two hypotheses read as follows:

Hypothesis 1a:  Those with general upper secondary qualification end up in higher 
socio-economic status than those with vocational upper secondary qualification.
Hypothesis 1b:  Any upper secondary qualification protects against unemployment.

In addition to capturing external differentiation, vocational and general upper 
secondary tracking taking place between schools, we also distinguish within-school 
tracking in Finnish general upper secondary education by measuring the most 
consequential subject choice for further educational transitions (Pursiainen et al, 
2016): the level of maths. In the Finnish educational system, subject-level choices at 
matriculation exams is an official sorting mechanism within general upper secondary 
education (formal internal differentiation). Previous literature emphasises that subject 
choices are driven by individual factors, such as social origin, irrespective of school 
performance (McMullin and Kulic, 2016), or by contextual factors such as differences 
in curricula offered by schools (Anders et al, 2018). Interestingly, there are no 
institutional constraints, such as quotas, within general upper secondary education 
in choosing advanced-level maths, and no differences between schools in offering 
these courses as the curricula are state-regulated.

Lucas (2001), with his famous thesis of effectively maintained inequality, argues that 
while a certain educational level becomes almost universal, families aim to secure their 
advantages via qualitative differences in education, such as choosing the ‘right’ courses at 
secondary education. Thus, as the quantitative differences in educational levels between 
students from different class backgrounds diminish, privileged families are increasingly 
more likely to enrol their children in educational tracks that will pay off afterwards 
(Panichella and Triventi, 2014). We assume that those with advanced maths in general 
upper secondary school are more likely to enrol in fields of study at tertiary level that 
‘pay off afterwards’, in other words, which lead to higher socio-economic status. 
Considering the probability of unemployment, there are fields of study at tertiary level, 
such as education, in which most students have not chosen advanced maths at general 
upper secondary education (Pursiainen et al, 2016) but for which unemployment is less 
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likely (Kivinen et al, 2000). Therefore, we do not assume that we will find differences 
by within-school tracking at general upper secondary education in the probability of 
unemployment. Thus, our second set of hypotheses read as follows:

Hypothesis 2a:  Those with advanced maths in general upper secondary education 
end up in higher socio-economic status compared to those without advanced 
maths.
Hypothesis 2b:  There are no differences in the probability of unemployment 
between those with and without advanced maths in general upper secondary 
school.

Data

We use the full population register data from Statistics Finland to test these hypotheses. 
Our analytical sample comprises all individuals born in 1976 and living in Finland in 
the years 2006 and/or 2016 and linked to their parents. We link census data including 
labour market outcomes and individual qualifications with application registers to 
upper secondary education, including comprehensive school GPA and matriculation 
exam registers. This gives us a data set containing annual information on individuals’ 
educational qualifications and their labour market outcomes in early adulthood (age 
30) and at occupational maturity (age 40). We measured educational qualifications 
in the same years that we observed the outcomes, that is, 2006 and 2016. Measuring 
labour market outcomes at occupational maturity in addition to early adulthood is 
highly relevant in Finland, as students graduate from higher education relatively late 
compared to other European countries (OECD, 2018). Table 1 presents the summary 
statistics for the variables used.

Our outcomes of interest are individuals’ socio-economic status and the probability 
of unemployment. The former was measured using the International Socio-Economic 
Index of Occupational Status (ISEI) score (ranging from 16 to 90; for more details, see 
Ganzeboom and Treiman, 1996) and thus, is a continuous variable. Unemployment 
is measured as registered as unemployed for at least six months in 2006/2016, and 
thus, is a binary categorical variable. Individuals who were out of the labour market, 
such as individuals on parental leave, were excluded from our analyses. For analyses 
of socio-economic status, the unemployed were excluded. Also, the ISEI score was 
missing for around 3% of the employed and these were excluded for analyses of 
socio-economic status.

Our explanatory variables include upper secondary school track attainment, tertiary 
education level, comprehensive school GPA and parental education. In addition, in 
all regression models, we controlled for gender. Track attainment at upper secondary 
school has three categories at the broad level: (1) no upper secondary qualification, (2) 
vocational upper secondary qualification and (3) general upper secondary qualification. 
At a more detailed level, we measured the choice of advanced maths in general upper 
secondary education, and it has four categories: (1) no upper secondary qualification, 
(2) vocational upper secondary qualification, (3) general upper secondary qualification 
without advanced maths in matriculation exams and (4) general upper secondary 
qualification with advanced maths in matriculation exams. The level of tertiary 
education also has four categories: (1) no tertiary degree, (2) lowest-level tertiary 
degree (opistoaste), (3) polytechnics degree and (4) university degree. The first category, 
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no tertiary degree, includes individuals who dropped out of the educational system at 
the tertiary level as well as individuals who did not apply to tertiary education at all.

Comprehensive school GPA is a continuous variable that runs from 4 to 10 (also the 
scale used in schools) and is based on academic subjects. Intake to upper secondary 
school is based on these teacher-given grades. GPAs are not centrally registered at 
the end of schooling but are acquired from application registers to upper secondary 
schools. Not everybody applies to upper secondary education, which is why this 
variable is missing for approximately 5% of the sample (N = 3,076). These individuals 
were excluded from the analytical sample. In all our models, the comprehensive 
school GPA is centred to its mean (7.7).

We measured social origin using parental education. Parental education was 
measured in the years 1987–1996 when the individuals were 11‒20 years old using the 
highest level of education either of the parents had achieved during that period. We 
divided them into three groups: those with (1) basic education or less (or unknown), 
(2) upper secondary or lowest-level tertiary degree and (3) a university degree. The 
last category also contains a small number of parents with a polytechnic degree.

In the first two parts of our analyses, we also control for an individual’s field of study 
within each tertiary education level based on the ISCED 2013’s broad classification of 
education and training and specify no tertiary education (as well as no field of study) 
as our reference category. The ISCED 2013 categories included education, arts and 
humanities, social sciences, journalism and information, business, administration and 
law, natural sciences, mathematics and statistics, information and communication 
technologies (ICTs), engineering, manufacturing and construction, agriculture, 
forestry, fisheries and veterinary, health and welfare, and services.

Analytical strategy and methods

In all our analyses, we use linear regression models for our continuous outcome 
variable, ISEI, and linear probability models for our binary outcome variable, 
unemployment. We prefer linear probability models to logistic regression for its ease 
of interpretation, and because coefficients are comparable between nested models 
(Mood, 2010). With linear probability models, we use heteroscedasticity-consistent 
robust standard errors.

In the first part of our analyses (Table 2), we predict socio-economic status and 
unemployment in early adulthood (age 30), as well as occupational maturity (age 
40), and display our analyses in four steps. In the first step (model 1), we present 
the association between upper secondary education and labour market outcomes, 
controlling for parental education, comprehensive school GPA and gender. We 
adjusted for social origin and prior school performance in all the models in order 
to take into account selection into the tracks by family background and grades. In 
the first part, our models are as follows (where W refers to the control variables 
comprehensive school GPA, parental education and gender):

ISEI score
i
 = b

1
 + b

2
 broad secondary track

i
 + b

3
 W

i
 + e

i
 

Pr(Unemployment
i
 = �1|x

i
) = b

1 
+ b

2  
broad secondary track

i
 + b

3
 W

i
 + e

i
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In the next step (model 2), we split general upper secondary qualification into two 
groups, general upper secondary qualification with and without advanced maths at 
matriculation exams, to focus on differences arising from the most consequential 
subject choice within the general upper secondary school (Pursiainen et al, 2016):

ISEI score
i
 = b

1
 + b

2
 detailed secondary track

i
 + b

3
 W

i
 + e

i
 

Pr(Unemployment
i
 = �1|x

i
) = b

1 
+ b

2  
detailedsecondarytrack

i
 + b

3
 W

i
 + e

i
 

In model 3, we additionally control for tertiary-level education, as a tertiary degree 
is strongly linked to upper secondary school track choice (Kilpi-Jakonen et al, 2016) 
as well as to our labour market outcomes (Koerselman and Uusitalo, 2014):

ISEI score
i
 = b

1
 + b

2
 detailed secondary track

i
 + b

3
 tertiary education  
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i
 + b

4
 W

i
 + e
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Pr(Unemployment
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i
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2  
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i
 + b

4
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i
 + e
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In the last model (model 4), we additionally control for the field of study within 
the tertiary level, as previous studies have shown large differences in labour market 
outcomes among the tertiary educated (Prix, 2013; Suhonen and Jokinen, 2018).

ISEI score
i
 = b

1
 + b

2
 detailed secondary track

i
 + b

3
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study
i
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In the second part of our analyses, we are interested in whether there is an association 
between parental education and labour market outcomes, and how much prior school 
performance and educational qualifications at the upper secondary and tertiary levels 
can explain this association. We start with an unadjusted model (with only parental 
education as the independent variable) and add mediating educational variables in 
chronological order: GPA, broad upper secondary track, detailed upper secondary 
track, tertiary education level, and field of study within the tertiary level (controlling 
for gender in all the models). In Tables 3 and 4, we present the proportion of the 
parental education coefficient explained after adding new variables to the models.

In the third part of our analyses, we explore whether different combinations of upper 
secondary and tertiary degrees produce differences in labour market outcomes. Thus, 
we add an interaction term for the detailed secondary track and tertiary education 
level, and calculate adjusted predictions for every track combination (controlling for 
GPA, parental education and gender in all models).

Results
Our results show that individuals with a general upper secondary qualification, 
compared to individuals without an upper secondary qualification or those with 
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a vocational qualification, have achieved a substantially higher socio-economic 
status (ISEI score) at both ages (Table 2). There are almost no differences in the 
socio-economic status observed between those who are vocationally educated and 
individuals without an upper secondary qualification (model 1). Those with vocational 
and general upper secondary qualifications are almost equally likely to be unemployed 
at ages 30 and 40, with a difference of 0.9 percentage points at age 30 and around 
zero at age 40. These differences between general and vocational upper secondary 
qualifications in the probability of unemployment are not statistically or substantively 
significant. Those with any upper secondary qualification are 10‒13 percentage 
points less likely to be unemployed compared to those without any upper secondary 
qualification. Thus, even if individuals with a vocational upper secondary qualification 
do not differ from those without a qualification concerning socio-economic status, 
vocational qualification seems to protect against unemployment.

Next, we split the general upper secondary qualification into two groups (model 2). 
Regarding socio-economic status, the much better outcomes of those with advanced 
maths become immediately apparent: those individuals have substantially higher 
ISEI scores in early adulthood and occupational maturity compared to those who 
graduated from general upper secondary education without advanced maths at their 
matriculation exams, even after controlling for prior school performance, gender and 
parental education. There are no big differences between those with and without 
advanced maths in general upper secondary school in terms of the probability of 
unemployment.

Adding tertiary education level to the model, differences between upper secondary 
qualifications are partly explained (model 3) in the case of socio-economic status. 
Thus, continuation to tertiary education partially explains why those with a general 
secondary qualification are more likely to acquire higher socio-economic status 
than those with either no upper secondary education or vocational upper secondary 
education qualification. This is shown in the differences in the estimates for the 
two groups of general secondary education becoming smaller, in contrast to the 
two other groups (vocational qualification or no qualification). The statistically 
significant difference in socio-economic status between a vocational upper secondary 
qualification and no qualification disappears; however, this difference has already 
been small (in model 2). The results indicate that those who follow the atypical route 
from vocational education directly to tertiary level are those who explain the relative 
advantage of vocational education in socio-economic attainment, compared to not 
having a qualification at all.

The most surprising result is nonetheless shown in the case of unemployment. 
None of the estimates change substantially, even if tertiary education is controlled for. 
Thus, acquiring further education – beyond acquiring any secondary qualification 
– does not provide additional protection from unemployment, net of comprehensive 
school GPA, gender and parental education. This holds for both observations at ages 
30 and 40.

In the last models, a tertiary degree is divided into specific fields of study within 
tertiary education levels (model 4). Even after controlling for the field of study, 
individuals with advanced maths have a higher socio-economic status on average, 
net of prior school performance, gender and parental education. However, the 
substantial difference in the ISEI score between those with and without advanced 
maths in general upper secondary education becomes rather small – around two units 



Formal differentiation at upper secondary education in Finland

11

Ta
bl

e 
2:

 S
oc

io
-e

co
no

m
ic

 s
ta

tu
s 

(I
S

E
I)

 a
nd

 u
ne

m
pl

oy
m

en
t 

at
 t

he
 a

ge
 o

f 
3

0
 a

nd
 4

0
, 
lin

ea
r 

re
gr

es
si

on
 a

nd
 li

ne
ar

 p
ro

ba
bi

lit
y 

m
od

el
s

Ye
ar

 2
00

6 
(a

ge
 3

0)
Ye

ar
 2

01
6 

(a
ge

 4
0)

 
M

od
el

 1
 (

B
ro

ad
 

up
pe

r 
se

co
nd

ar
y 

tr
ac

k)

M
od

el
 2

 (
D

et
ai

le
d 

up
pe

r 
se

co
nd

ar
y 

tr
ac

k)

M
od

el
 3

 (
+

Te
rt

ia
ry

 
ed

uc
at

io
n 

le
ve

l)
M

od
el

 4
 

(+
Fi

el
d 

of
 

st
ud

y)

M
od

el
 1

 (
B

ro
ad

 
up

pe
r 

se
co

nd
ar

y 
tr

ac
k)

M
od

el
 2

 (
D

et
ai

le
d 

up
pe

r 
se

co
nd

ar
y 

tr
ac

k)

M
od

el
 3

 (
+

Te
rt

ia
ry

 
ed

uc
at

io
n 

le
ve

l)
M

od
el

 4
 

(+
Fi

el
d 

of
 

st
ud

y)
Ou

tc
om

e:
 IS

EI
U

pp
er

 s
ec

on
da

ry
 

ed
uc

at
io

n 
(r

ef
. 

N
on

e)

(.
)

(.
)

(.
)

(.
)

(.
)

(.
)

(.
)

(.
)

Vo
ca

ti
on

al
0

.3
2

4
  

(0
.2

5
7

)
0

.5
7

1
*  

 
(0

.2
5

6
)

−
0

.3
1

8
  

(0
.2

3
6

)
−

0
.3

8
2

 
(0

.2
2

9
)

0
.8

3
9

**
  

(0
.3

1
7

)
0

.9
9

7
**

  
(0

.3
1

6
)

−
0

.3
4

0
  

(0
.2

8
9

)
−

0
.4

1
8

 
(0

.2
8

1
)

G
en

er
al

8
.1

0
2

**
*  

 
(0

.2
9

7
)

 
 

 
9

.3
7

3
**

*  
 

(0
.3

5
4

)
 

 
 

G
en

er
al

 w
it

ho
ut

 
ad

va
nc

ed
 m

at
hs

 
7

.3
9

0
**

*  
 

(0
.2

9
6

)
3

.6
7

8
**

*  
 

(0
.2

7
7

)
4

.0
2

1
**

*  
(0

.2
7

0
)

 
8

.7
8

7
**

*  
 

(0
.3

5
4

)
3

.4
3

9
**

*  
 

(0
.3

3
0

)
3

.6
8

1
**

*  
(0

.3
2

0
)

G
en

er
al

 w
it

h 
ad

va
nc

ed
 m

at
hs

 
1

2
.4

8
8

**
*  

 
(0

.3
3

6
)

6
.5

2
4

**
*  

 
(0

.3
1

5
)

6
.0

4
9

**
*  

(0
.3

0
9

)
 

1
3

.0
0

9
**

*  
(0

.3
9

2
)

5
.2

8
5

**
*  

 
(0

.3
6

5
)

4
.6

6
8

**
*  

(0
.3

5
8

)
Te

rt
ia

ry
 e

du
ca

tio
n 

(r
ef

. 
N

on
e)

 
 

(.
)

(.
)

 
 

(.
)

(.
)

Lo
w

es
t-

le
ve

l t
er

ti
ar

y
 

 
6

.2
8

2
**

*  
 

(0
.1

9
8

)
 

 
 

7
.0

4
2

**
*  

 
(0

.2
2

2
)

 

P
ol

yt
ec

hn
ic

 
 

9
.7

3
1

**
*  

 
(0

.1
6

4
)

 
 

 
1

1
.1

6
1

**
*  

 
(0

.1
7

1
)

 

U
ni

ve
rs

it
y

 
 

1
8

.8
6

5
**

*  
 

(0
.1

9
9

)
 

 
 

2
0

.4
3

4
**

*  
 

(0
.2

0
6

)
 

Fi
el

d 
of

 s
tu

dy
 a

t 
te

rt
ia

ry
 le

ve
l

 
 

 
x

 
 

 
x

Co
ns

ta
nt

4
7

.4
4

6
**

*  
 

 (
0

.3
1

1
)

4
5

.8
2

9
**

*  
 

(0
.3

1
5

)
4

1
.4

2
6

**
*  

 
(0

.2
9

3
)

4
1

.0
2

6
**

*  
(0

.2
8

5
)

4
9

.3
1

7
**

*  
(0

.3
6

6
)

4
7

.9
9

1
**

*  
(0

.3
7

0
)

4
2

.5
5

4
**

*  
 

(0
.3

4
2

)
4

2
.0

4
5

**
*  

(0
.3

3
2

)
N

48
,8

28
48

,8
28

48
,8

28
48

,8
28

49
,5

47
49

,5
47

49
,5

47
49

,5
47

Ou
tc

om
e:

 U
ne

m
pl

oy
m

en
t

(C
on
tin
ue
d)



Laura Heiskala et al

12

Ye
ar

 2
00

6 
(a

ge
 3

0)
Ye

ar
 2

01
6 

(a
ge

 4
0)

 
M

od
el

 1
 (

B
ro

ad
 

up
pe

r 
se

co
nd

ar
y 

tr
ac

k)

M
od

el
 2

 (
D

et
ai

le
d 

up
pe

r 
se

co
nd

ar
y 

tr
ac

k)

M
od

el
 3

 (
+

Te
rt

ia
ry

 
ed

uc
at

io
n 

le
ve

l)
M

od
el

 4
 

(+
Fi

el
d 

of
 

st
ud

y)

M
od

el
 1

 (
B

ro
ad

 
up

pe
r 

se
co

nd
ar

y 
tr

ac
k)

M
od

el
 2

 (
D

et
ai

le
d 

up
pe

r 
se

co
nd

ar
y 

tr
ac

k)

M
od

el
 3

 (
+

Te
rt

ia
ry

 
ed

uc
at

io
n 

le
ve

l)
M

od
el

 4
 

(+
Fi

el
d 

of
 

st
ud

y)
Up

pe
r s

ec
on

da
ry

 e
du

-
ca

tio
n 

(r
ef

. N
on

e)
(.

)
(.

)
(.

)
(.

)
(.

)
(.

)
(.

)
(.

)

Vo
ca

ti
on

al
−

0
.1

0
0

**
*  

(0
.0

0
6

)
−

0
.0

9
9

**
*  

(0
.0

0
6

)
−

0
.0

9
5

**
*  

 
(0

.0
0

6
)

−
0

.0
9

5
**

*  
(0

.0
0

6
)

−
0

.1
2

9
**

*  
(0

.0
0

8
)

−
0

.1
2

9
**

*  
(0

.0
0

8
)

−
0

.1
2

2
**

*  
 

(0
.0

0
8

)
−

0
.1

2
1

**
*  

(0
.0

0
8

)
G

en
er

al
−

0
.1

0
9

**
*  

(0
.0

0
6

)
 

 
 

−
0

.1
2

9
**

*  
(0

.0
0

8
)

 
 

 

G
en

er
al

 w
it

ho
ut

 
lo

ng
 m

at
hs

 
−

0
.1

0
9

**
*  

(0
.0

0
6

)
−

0
.1

0
2

**
*  

 
(0

.0
0

6
)

−
0

.1
0

2
**

*  
(0

.0
0

6
)

 
−

0
.1

2
8

**
*  

(0
.0

0
8

)
−

0
.1

1
1

**
*  

 
(0

.0
0

8
)

−
0

.1
1

1
**

*  
(0

.0
0

8
)

G
en

er
al

 w
it

h 
lo

ng
 

m
at

hs
 

−
0

.1
0

6
**

*  
(0

.0
0

7
)

−
0

.1
0

0
**

*  
 

(0
.0

0
7

)
−

0
.0

9
8

**
*  

(0
.0

0
7

)
 

−
0

.1
3

4
**

*  
(0

.0
0

8
)

−
0

.1
1

7
**

*  
 

(0
.0

0
9

)
−

0
.1

1
6

**
*  

(0
.0

0
9

)
Te

rt
ia

ry
 e

du
ca

tio
n 

(r
ef

. 
N

on
e)

 
 

(.
)

(.
)

 
 

(.
)

(.
)

Lo
w

es
t-

le
ve

l t
er

ti
ar

y
 

 
−

0
.0

2
6

**
*  

 
(0

.0
0

3
)

 
 

 
−

0
.0

3
8

**
*  

 
(0

.0
0

4
)

 

P
ol

yt
ec

hn
ic

 
 

−
0

.0
1

8
**

*  
 

(0
.0

0
2

)
 

 
 

−
0

.0
4

2
**

*  
 

(0
.0

0
3

)
 

U
ni

ve
rs

it
y

 
 

−
0

.0
1

1
**

  
(0

.0
0

3
)

 
 

 
−

0
.0

3
1

**
*  

 
(0

.0
0

4
)

 

Fi
el

d 
of

 s
tu

dy
 a

t 
te

rt
ia

ry
 le

ve
l

 
 

 
x

 
 

 
x

Co
ns

ta
nt

0
.1

4
2

**
*  

 
(0

.0
0

6
)

0
.1

4
1

**
*  

 
(0

.0
0

6
)

0
.1

4
3

**
*  

 
(0

.0
0

6
)

0
.1

4
2

**
*  

(0
.0

0
6

)
0

.1
9

8
**

*  
 

(0
.0

0
8

)
0

.2
0

0
**

*  
 

(0
.0

0
8

)
0

.2
0

6
**

*  
 

(0
.0

0
8

)
0

.2
0

2
**

*  
(0

.0
0

8
)

N
53

,8
98

53
,8

98
53

,8
98

53
,8

98
56

,5
37

56
,5

37
56

,5
37

56
,5

37

N
ot

es
: 

In
 m

od
el

s 
4

, 
th

e 
es

ti
m

at
es

 f
or

 t
he

 fi
el

ds
 o

f 
st

ud
y 

ar
e 

om
it

te
d 

fr
om

 t
he

 t
ab

le
. 

A
ll 

th
e 

co
ef

fic
ie

nt
s 

th
at

 a
re

 n
ot

 s
ho

w
n 

he
re

 a
re

 a
va

ila
bl

e 
if

 n
ee

de
d.

A
ll 

th
e 

m
od

el
s 

co
nt

ro
l f

or
 g

en
de

r, 
co

m
pr

eh
en

si
ve

 s
ch

oo
l G

PA
 a

nd
 p

ar
en

ta
l e

du
ca

ti
on

.
S

ta
nd

ar
d 

er
ro

rs
 in

 p
ar

en
th

es
es

 f
or

 li
ne

ar
 r

eg
re

ss
io

n 
m

od
el

s.
R

ob
us

t 
st

an
da

rd
 e

rr
or

s 
in

 p
ar

en
th

es
es

 f
or

 li
ne

ar
 p

ro
ba

bi
lit

y 
m

od
el

s.
*  
p 

<
 .0

5
, 

**
 p

 <
 .0

1
, 

**
*  
p 

<
 .0

0
1

.

Ta
bl

e 
2:

 (
Co

nt
in

ue
d)



Formal differentiation at upper secondary education in Finland

13

at age 30 and around one unit at age 40, respectively. A difference of two units in the 
ISEI score is found, for example, between mathematicians (score: 71) and architects 
(score: 73) (Ganzeboom and Treiman, 1996: 222–3), and we do not consider this 
as a substantial difference. Thus, tertiary-level education and the field of studies 
within it explain the differences arising from subject-level choices made in general 
upper secondary education. For unemployment, there were no differences between 
models 3 and 4 at both ages.

One possible confounder in these associations between educational qualifications 
and labour market outcomes is social origin, which is why we controlled for 
parental education in all the models in Table 2. We now explore the association 
between parental education and labour market outcomes further. As shown in 
Table 3, individuals with a parental lowest-level tertiary degree or less have lower 
socio-economic status on average compared to individuals with a parental university 
degree. Comprehensive school GPA explains approximately half of the association 
between parental education and socio-economic status in early adulthood and 
occupational maturity. Including GPA and broad upper secondary qualification 
in model 3, the association is explained by approximately 60%. Splitting upper 
secondary qualifications into detailed tracks (general upper secondary qualification 
with and without advanced maths) explains extra 3–4% of the association. With all 
the educational variables added in model 6, approximately 80% of the association 
between parental education and socio-economic status is explained. In other words, 
there remains one fifth of the association between social origin and socio-economic 
status which cannot be explained by comprehensive school GPA, upper secondary 
school tracks and tertiary degrees, and thus is due to other unobserved factors, 
such as social network resources or differences in non-cognitive skills valued by the 
employers (Erikson and Jonsson, 1998).

For unemployment at the ages of 30 and 40, the differences between parental 
education groups are rather small (Table 4). Those with parental basic education or 
less are only 4 percentage points more likely to be unemployed compared to those 
with a parental university degree at both ages observed. Those with parental upper 
secondary or lowest-level tertiary education are around 2 percentage points more 
likely to be unemployed compared to those with a parental university degree at 
both ages observed. Comprehensive school GPA explains 77% of this association 
in early adulthood for those with the lowest level of parental education. All the 
other coefficients for parental education were statistically insignificant after adding 
more variables, which is why these mediation percentages were not computed. 
Thus, controlling for school performance, the association between social origin and 
unemployment is fully explained.

Lastly, we present adjusted predictions of socio-economic status and the probability 
of unemployment by every combination of upper secondary and tertiary degrees. 
Focusing on socio-economic status (Table 5), we can see that the highest predicted 
socio-economic status is for individuals with a general upper secondary qualification 
with advanced maths and university degree, net of gender, comprehensive school 
GPA and parental education. At both time points and within every tertiary education 
level, individuals with advanced maths end up in slightly higher positions on average 
compared to those who graduated from general upper secondary but did not have 
advanced maths in their matriculation exams. However, these models do not 
control for the choice of field of study in higher education, which may explain the 
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differences. Individuals without any qualifications after comprehensive education 
have a higher predicted socio-economic status compared to those with a vocational 
qualification. This is not surprising because vocational upper secondary qualifications 
often qualify for routine non-manual and skilled manual professions, whereas non-
qualification holders might be a more heterogeneous group. In addition, those without 
a qualification are more likely to be unemployed and, therefore, excluded from our 
analyses of socio-economic status.

Finally, we analysed unemployment. In Table  2, it was shown that acquiring 
further education (beyond any secondary education qualification) did not provide 
further protection from unemployment, net of comprehensive school GPA, gender 
and parental education. We can now see that there are no major differences between 
upper secondary and tertiary degree holders, controlling for GPA, gender and 
parental education, as the highest adjusted predicted probability of unemployment 
is among those without an upper secondary or tertiary degree (Table 6). Within 
every combination, the adjusted predicted probability of unemployment is higher 
in occupational maturity than in early adulthood. At both time points, there are no 
large differences in probabilities between general and vocational upper secondary 
qualifications for unemployment. In addition, there are no substantial differences 
between those with and without advanced maths in general upper secondary school 
in terms of the probability of unemployment.

Conclusions
Track choices in educational pathways shape individuals’ life courses in various ways. 
In this study, we explored the labour market outcomes of individuals with different 
backgrounds and educational qualifications. This study contributes to the thin 
literature on labour market outcomes of within-school tracking based on subject-level 
choices in Finnish general upper secondary education. Furthermore, we explored 
the association between parental education and labour market outcomes in early 
adulthood and occupational maturity. We were also able to adjust our models by prior 
school performance and social origin in order to take into account selection into the 
tracks by family background and grades. In this study, we produce socially relevant 
descriptive information about the labour market outcomes of different educational 
qualifications and the level of intergenerational transmission of advantages therein.

Table 5: Predicted ISEI score at the age of 30 (N = 48,828) and the age of 40  
(N = 49,547) adjusted to upper secondary and tertiary degree combinations

No tertiary 
degree

Lowest-level 
tertiary

Polytechnic University

Age 30 No upper secondary qualification 37.1 . . .

Vocational 36.0 44.9 51.1 61.3

General without advanced maths 42.5 46.3 50.0 61.4

General with advanced maths 47.9 48.0 53.3 62.5

Age 40 No upper secondary qualification 37.9 . . .

Vocational 36.9 46.0 51.2 62.6

General without advanced maths 43.0 47.4 51.7 62.9

General with advanced maths 47.0 49.4 54.8 63.4

Note: 
All the models control for gender, comprehensive school GPA and parental education.
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Finland is doing comparatively well in terms of intergenerational educational 
equality (Pfeffer, 2008), although inequality has increased from a very low to a 
moderate level within recent cohorts (Härkönen and Sirniö, 2020). Thus, Finland 
should be particularly suitable for clarifying the role of educational tracking in a 
country context of high equal opportunity: whether family background matters 
little because of its small role in educational tracking, or whether the role of tracking 
is actually stronger because family background otherwise plays a limited role. Our 
results indicate that inequalities that follow tracking are similar to those observed in 
many other country contexts. Thus, quite clearly, the relatively high level of equality 
of opportunity does not mean that educational tracking would be particularly weak 
in the Finnish context. Even though, or perhaps rather, as the Finnish educational 
system allocates students into different tracks relatively late (Triventi et al, 2016), the 
choices made at upper secondary education play a major role in intergenerational 
educational inequality (Härkönen and Sirniö, 2020).

Our results show that educational performance and qualifications explain 
approximately four fifths of the association between social origin and socio-economic 
status. The remaining part of the association can be interpreted as the ‘direct effect’ 
of social origin that operates through routes other than educational qualifications, 
such as social network resources or differences in non-cognitive skills valued by 
employers (Erikson and Jonsson, 1998). This unexplained part of the association is 
particularly worrying when considering inequality of outcomes. There are empirical 
indications that once changes in educational institutions reduce the importance of 
family background for some consequential educational choices, families tend to find 
ways to increase their role in other ways to guarantee their children’s later socio-
economic success (Pöyliö et al, 2018; cf. Raftery and Hout, 1993).

Table 6: Predicted probability of unemployment at the age of 30 (N = 53,898) and the 
age of 40 (N = 56,537) adjusted to upper secondary and tertiary degree combinations

No tertiary degree Lowest-level tertiary Polytechnic University
Age 30 No upper 

secondary 
qualification

15 % . . .

Vocational 6 % 3 % 3 % 6 %

General with-
out advanced 
maths

5 % 3 % 3 % 4 %

General with 
advanced 
maths

5 % 3 % 4 % 4 %

Age 40 No upper 
secondary 
qualification

21 % . . .

Vocational 9 % 5 % 4 % 6 %

General with-
out advanced 
maths

9 % 5 % 5 % 7 %

General with 
advanced 
maths

9 % 7 % 6 % 5 %

Note: 
All the models control for gender, comprehensive school GPA and parental education.
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Our study also shows that individuals with a general upper secondary qualification, 
especially those with advanced maths in their matriculation exams, obtain a higher 
level of socio-economic status on average in early adulthood and occupational maturity 
compared to those with vocational or no upper secondary qualification, net of gender, 
social origin and prior school performance. Differences between those with and 
without advanced maths at general upper secondary school were for the most part 
explained by further educational degrees. Thus, we found support for two hypotheses 
regarding the level of socio-economic status: those with general upper secondary 
qualification end up with higher socio-economic status than those with vocational 
upper secondary qualification and those choosing advanced maths in general upper 
secondary education end up with higher socio-economic status than others.

Also, we found support for our first hypothesis on unemployment: any upper 
secondary qualification protects against unemployment. Thus, our results support 
the ‘safety net’ as well as the ‘diversion’ arguments presented by Shavit and Muller 
(2000) as those with a vocational qualification not only end up in lower occupational 
positions compared to those with a general qualification but also have a lower 
probability of being unemployed compared to those without an upper secondary 
qualification. According to our results, there is no advantage to having a vocational 
qualification over a general upper secondary qualification (or vice versa) in terms 
of avoiding unemployment. Also, we did not find any difference in the probability 
for unemployment by within-school tracks at general upper secondary school. 
Thus, our findings support also the fourth hypothesis: there are no differences in 
the probability of unemployment between those with and without advanced maths 
in general upper secondary school. What is more, the association between parental 
education and the probability of unemployment appeared to be rather weak, especially 
after controlling for school performance and educational qualifications. Focusing 
on different educational pathways, the highest probability of unemployment is for 
those without an upper secondary or tertiary degree. Surprisingly, none of the 
further degrees after upper secondary education provide additional protection against 
unemployment. This underlines the value of upper secondary qualifications in the 
Finnish labour market. As the education level among the population increases, those 
with little or no education are stigmatised by negative selection and pushed out of 
the labour market (Solga, 2002).

Unfortunately, we were able to analyse only those individuals who applied to upper 
secondary education, excluding those who did not graduate from comprehensive 
school or graduated but did not continue in education further. Thus, our results 
produce lower-bound estimates, as the most disadvantaged group is not included in 
the sample. Other limitations of the study are that we analysed only one case country 
and one specific cohort and thus, could not focus on country differences or trends 
over time. However, the topic of this study is surprisingly policy-relevant for our 
case country, as Finland is making the application to upper secondary education 
compulsory and, at the same time, renewing its higher education intake, putting 
more emphasis on choosing advanced maths. Hence, further research should focus 
on the effects of these contextual changes taking place at upper secondary education 
on social inequality.
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