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faster than that of men. This article deals with the historically new gender 
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tion transition. The author analyzed European Social Survey (ESS) data on 
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was used to cover individual variables by period by country. The results show 
that the recent educational expansion has slightly weakened the IEO in ter-
tiary education transition and that it is significantly different for men and 
women. Gender is important in IEO in a time of GGR. The author discusses 
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equality (MMI), which is used in social stratification research as a general ex-
planation for persistent inequality in a time of educational expansion. 
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introduction

The educational structures of European populations have undergone a signifi-
cant change over the past 20 years. In 2000, the Bologna process was launched 
with the aim of increasing the proportion of people with tertiary education in EU 
countries. New educational institutions arose, new study fields emerged and the 
process of enrolling more people in university studies was initiated (Kogan, 2012). 
The result was that from 2000 to 2020, the average proportion of young people 
(aged 25–34) in EU countries who had attained tertiary education increased from 
25% to 41% (Eurostat Statistics, 2022). This meant a slight decrease in the inequal-
ity of educational opportunity (IEO) by educational origin in this age group (cf. 
Katrňák & Hubatková, 2022). A concomitant process of this educational expan-
sion was the change in the gender ratio in favour of women in some countries 
and the growth of gender-gap reversal (GGR) in other countries. Women’s odds 
of transitioning to tertiary education have increased faster than men’s, as has 
their probability of completing tertiary education. The numbers of women with 
completed tertiary education in the cohorts who have left the education system 
exceed those of men in all European countries.1 

Some sociologists have formulated the consequences of GGR for events such 
as assortative mating (De Hauw et al., 2017; Esteve et al., 2012), marriage stabil-
ity and divorce risks (Van Bavel et al., 2018), and the division of paid and unpaid 
work inside marriages (Van Bavel, 2012). Others have addressed the consequences 
of GGR for labour market outcomes, especially for gender gaps in income (Kles-
ment & Van Bavel, 2017), labour market positions (Goldin et al., 2006), and living 
standards (DiPrete & Buchmann, 2006). This article analyzes the consequences 
of GGR for IEO by educational origin. The key questions of this article are as fol-
lows: Could GGR, as part of the recent expansion of tertiary education, also mean 
changes in IEO by gender in the transition to tertiary education? Does the change 
in the proportion of men and women in tertiary education in European countries 
lead to differences in trends in IEO by gender in access to this education? 

The analysis of IEO is aimed at the tertiary education level in European 
countries for two reasons: first, because of its massive expansion in the last two 
decades (2000–2020) and second, because more than half of the contemporary IEO 
in completed education is generated at this educational level (Katrňák & Hubat-
ková, 2022). Moreover, GGR at the tertiary education level is a completely new 
situation in the history of European education systems, creating conditions for a 
natural experiment (Dunning, 2012) to measure IEO. Due to the different expan-
sion intensities for the two gender groups, it is possible to test sociological theories 
about the effects of educational expansion on the IEO for men and women sepa-
rately (‘persistent inequality’ versus ‘non-persistent inequality’). From the view-

1 The same trend can be seen in many other countries (cf. Schofer & Meyer, 2005; Vincent-
-Lancrin, 2008). DiPrete and Buchmann (2013) wrote about a global GGR phenomenon. 
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point of ‘persistent inequality’ (Shavit & Blossfeld, 1993), which does not assume 
that expansion weakens IEO, it is expected that IEO would not change differently 
by gender because IEO should not change at all. From the viewpoint of ‘non-per-
sistent inequality’ (Breen et al., 2009), according to which educational expansion 
weakens IEO, there is room for differential weakening of IEO by gender when 
there are differences in the pace of expansion by gender (Blossfeld et al., 2017). 

In this article, I target a young age group (25–34 years) and analyze the 
data from five European Social Survey (ESS) rounds (2002, 2006, 2010, 2014 and 
2018) for 20 European countries. I use a three-level (random effects) logit model 
in which the dependent variable is a binary for transition to tertiary education 
(1 ‘success’, 0 ‘failure’) and the key explanatory variables are gender and educa-
tional origin (controlling for parental educational heterogamy and parents’ la-
bour market position; level-1 of analysis). The tertiary education transition oc-
curs in the context of periods (level-2 of analysis), for which I use the variable of 
educational expansion, and in the context of countries (level-3 of analysis). The 
analytical strategy is based on three two-way and one three-way model inter-
actions between the three key explanatory variables. The two-way interactions 
are (1) educational origin and gender, which indicate gender differences in IEO; 
(2) educational expansion and gender, which indicate trends in GGR; and (3) ed-
ucational expansion and educational origin, which indicate trends in IEO. The 
three-way interaction is among these three variables (origin effect by expansion 
by gender), which indicates whether expansion is associated with IEO changes 
differently for men and women. 

The results show that gender and trends in GGR matter. Recent educational 
expansion has slightly weakened the IEO in the transition to tertiary education by 
educational origin in European countries. The probability of transition to tertiary 
education increases faster for lower educational origins than for higher ones. This 
probability is significantly differentiated by gender over educational expansion 
levels. These results are not consistent with ‘persistent inequality’ results (Shavit 
& Blossfeld, 1993) or with the theory of maximally maintained inequality (MMI; 
Raftery & Hout, 1993) that is used as a general explanation of persistent inequality. 

educational expansion and gender-gap reversal in european countries  
after 2000 

While European systems of higher education have been expanding since at least 
the 1960s (Boliver, 2011; Haim & Shavit, 2013; Schofer & Meyer, 2005),2 the expan-
sion after 2000 is closely linked to structural changes brought by the Bologna 

2 In the late 1960s and the 1970s, the number of university students more than doubled in 
many Western European countries, which can be marked as the first educational expan-
sion period (Trow, 1973).
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process (Bologna Declaration, 1999; Keeling, 2006). The main objective of this 
process was to establish a single European higher education area within which 
national higher education systems would be mutually comparable and compat-
ible. This end-state would be achieved through the adoption of comparable de-
grees and credit systems, as well as the adoption of three main study cycles: a 
widely accessible bachelor’s cycle, a more selective master’s cycle and a scientific 
doctoral cycle (i.e., ISCED97 levels 5 and 6; Bologna Declaration, 1999). Later ad-
ditions included an emphasis on employability, lifelong learning, and – crucially 
– the reduction of IEO in access to higher education. All of these changes were 
in response to the need for highly educated people in European labour markets 
(Kogan, 2012). Tertiary education has progressively become a necessary entry-
level qualification for obtaining a well-paid job, so more individuals are striving 
to attain it (Marginson, 2016). 

In 2020, the average proportion of women with a tertiary education in the 
20 analyzed countries was 50.6%; the average proportion of men was 37.6%. The 
number of women with tertiary education had increased (on average) by 1.9 times 
(about 24.5 percentage points) since 2000; men had increased by 1.7 times (about 
15.3 percentage points). The fastest changes in the gender ratio in favour of wom-
en (from 2000 to 2020) occurred in Switzerland, the Czech Republic, Slovakia, 
Austria, Great Britain, and Germany – in countries where a GGR did not exist or 
was very low in 2000. No change or a slightly negative trend in the gender ratio in 
favour of women was seen in France, Finland, Estonia, Portugal and Slovenia – in 
countries where a GGR already existed in 2000 (cf. Table 1). In all countries, the 
change in the gender ratio was not due to stagnation or even a decline in men’s 
tertiary education attainment. It was due to a faster increase in the educational 
attainment of women. 

Many factors have contributed to this shift in the gender ratio. From a his-
torical point of view, these factors include changes in the labour market, marriage 
and family lives (DiPrete & Buchmann, 2013). These changes produce greater op-
portunities and incentives for women to obtain more education. The economic 
and social rewards for higher education increase more greatly for women than for 
men, so women are motivated to achieve higher education. Women’s participation 
in the labour force increases because labour markets demand specific occupations 
requiring higher education. Higher education for women means greater insurance 
against poverty, a higher standard of living and the probability of a better match in 
family life. Parental incentives directed at children by gender have been equalized 
inside families, and because girls perform better than boys at university (higher 
level of preparedness, differences in school-related attitudes, and lower dropout 
rate), gender differences occur not only in enrolment in higher education but also 
in the likelihood of completion (DiPrete & Buchmann, 2013). The combination of 
all these factors led first to closing the gender gap and then to GGR in higher edu-
cation in advanced countries. The educational expansion in European countries 
since 2000 has accelerated this process and made it more obvious. 
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Table 1.  The ratio of women to men with tertiary education (iSceD11 5–8 levels) 
for 25–34 age group by years and countries

Year Difference 
in ratios            

2000–2020Country Code 2000 2004 2008 2012 2016 2020

Switzerland CH 0.51 0.62 0.84 0.97 1.00 1.09 2.15

Czechia CZ 0.97 1.03 1.25 1.41 1.47 1.55 1.59

Slovakia SK 1.08 1.15 1.33 1.53 1.61 1.68 1.55

Austria AT 0.90 0.96 1.08 1.14 1.19 1.23 1.35

Great Britain GB 0.92 1.03 1.09 1.11 1.10 1.15 1.26

Germany DE 0.87 0.97 1.08 1.16 1.06 1.07 1.24

Denmark DK 1.19 1.20 1.23 1.60 1.36 1.42 1.20

Italy IT 1.29 1.45 1.58 1.57 1.63 1.53 1.18

Netherlands NL 1.02 1.09 1.15 1.19 1.25 1.20 1.18

Belgium BE 1.18 1.25 1.34 1.40 1.34 1.38 1.17

Norway NO 1.29 1.35 1.48 1.46 1.40 1.45 1.13

Spain ES 1.20 1.26 1.30 1.32 1.34 1.30 1.08

Poland PL 1.52 1.43 1.51 1.55 1.58 1.61 1.06

Hungary HU 1.38 1.38 1.43 1.48 1.50 1.44 1.04

Ireland IE 1.11 1.22 1.34 1.29 1.28 1.14 1.03

France FR 1.17 1.18 1.24 1.23 1.24 1.15 0.98

Finland FI 1.52 1.62 1.67 1.60 1.47 1.45 0.95

Estonia EE 1.83 1.64 1.40 1.74 1.68 1.73 0.95

Portugal PT 1.57 1.70 1.77 1.46 1.59 1.42 0.90

Slovenia SI 1.93 1.94 1.71 1.80 1.72 1.58 0.82

mean 1.17 1.23 1.31 1.37 1.36 1.35 1.15

Source: Eurostat statistics (2022). 
Note: The ratio is computed as the proportion of women vs. proportion of men with 
tertiary education. Countries are sorted from the highest to the lowest ratio difference 
between years 2020 and 2000 (last column in the table).



Sociologický časopis/Czech Sociological Review, 2024, Vol. 60, No. 6

556

Sociologický časopis/Czech Sociological Review, 2024, Vol. 60, No. 6

6

Should we expect a change in ieo by gender during a time of ggr? 

The decline of the gender gap in educational attainment in the 20th century has 
been documented in many social stratification studies (cf. Breen, 2004; Breen & 
Müller, 2020; Erikson & Goldthorpe, 1992; Shavit & Blossfeld, 1993). These stud-
ies referred to various periods of the 20th century in different countries. They 
did not relate to specific educational expansions and they did not measure the 
direct effect of particular educational expansions on IEO by family background 
(social or educational origin). They assumed that educational systems expanded 
evolutionarily during the 20th century (the shift of an increasingly large popula-
tion towards higher levels of education), and they analyzed the changes in IEO 
against the background of this expansion.

The findings of these studies can be summarized in two general conclu-
sions. According to the first and prevalent one (Breen & Jonsson, 2005), the expan-
sion of the educational system in most countries does little to help economically 
and socially disadvantaged groups to gain degrees and qualifications. The IEO 
remains more or less stable regardless of educational expansion (cf. Alon, 2009; 
Blossfeld et al., 2015; Boliver, 2011; Haim & Shavit, 2013; Hannum & Buchmann, 
2005; Raftery & Hout, 1993; Shavit, 2011; Shavit & Blossfeld, 1993; Triventi, 2013). 
According to the second conclusion, educational expansion widens the propor-
tion of people with higher levels of education from different family backgrounds. 
There is a negative relationship between expansion and IEO, although this does 
not necessarily occur with the same intensity in all countries (cf. Ballarino et al., 
2009; Bernardi & Ballarino, 2016; Blossfeld et al., 2017; Breen et al., 2009; Brown, 
1995; Katrňák & Hubatková, 2022; Liu et al., 2016; Thélot & Vallet, 2000).3

The first conclusion about ‘persistent inequality’ (Shavit & Blossfeld, 1993) 
is explained by the theory of MMI (Raftery & Hout, 1993). MMI was originally 
formulated for Irish society. It acquired wider support through an over-cohort 
comparative analysis of trends in IEO in 13 countries (cf. Shavit & Blossfeld, 1993). 
According to this theory, educational opportunities are primarily used by higher 
social classes rather than by lower social classes. This is because the demand for 
higher education is more widespread among higher social classes. Even if ac-
cess to higher education increases, class inequalities in education (measured as 
the odds ratios of educational transitions) are maintained because students from 
lower-class backgrounds lack the appropriate knowledge and skills to navigate 
the educational system towards successful transitions to higher education levels. 

3 These two conclusions (no-relationship and negative relationship) can be joined by a 
third conclusion about a positive relationship between educational expansion and IEO 
(cf. Haim & Shavit, 2013; Halsey et al., 1980). This can happen when there is a different 
‘reaction’ to educational expansion according to family origin (higher social classes ‘re-
act’ faster than lower classes and take most of the advantages connected with expanded 
educational stages). Because this conclusion is not widely empirically supported in social 
stratification research (cf. Erikson & Jonsson, 1996), I do not address it further in this text. 
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When the demand for higher education is ‘saturated’ for the upper classes, then 
the educational opportunity window also opens to the lower classes and IEO 
begins to decrease. 

The second conclusion about the negative relationship between IEO and ed-
ucational expansion can be called ‘non-persistent inequality’ (Breen et al., 2009). It 
lacks a consistent explanatory theory such as MMI in the case of the first conclu-
sion. Some factors have been identified as contributing to declining IEO during 
times of educational expansion. These include structural factors, such as vertical 
and horizontal differentiations of higher education in degrees, tracks and study 
fields (Reimer & Jacob, 2011); the increase of homogeneity on unobserved varia-
bles in population education transitioning (Katrňák & Hubatková, 2022); a change 
in meritocratic selection and in competition at expanded educational levels (Alon, 
2009, 2014; Treiman et al., 2003); a change in the perception of educational failure 
risks (Ballarino et al., 2009; Ballarino & Schadee, 2010; Erikson & Jonsson, 1996); 
and the equalization of living conditions and levelling of educational barriers – 
especially the costs of education (Erikson & Jonsson, 1996; Jonsson, 1993).

When studies about ‘persistent’ and ‘non-persistent’ inequality have meas-
ured trends in IEO for men and women separately, they have not shown that 
these trends lead to a systematically different change in IEO by gender. In these 
studies, class inequalities in IEO have been identified as more important and sur-
passing gender differences. From the standpoint of ‘persistent inequality’, this 
conclusion is logical, because this theory does not assume a relationship between 
educational expansion and IEO changes. Even though the proportion of women 
with completed higher education increases faster than that of men (which means 
that women’s opportunities for enrolment and study at higher education lev-
els are increasing), this does not mean that a faster decrease in IEO for women 
than for men should be expected on the basis of this theory. From the standpoint 
of ‘non-persistent inequality’, this conclusion is inconsistent with the result that 
educational expansion weakens the IEO. If educational opportunities increase 
for women faster than for men, there should also be a faster decrease in IEO for 
them.4 

Studies in the Netherlands (De Graaf & Ganzeboom, 1993), Sweden (Jons-
son, 1993), Great Britain, Germany (Jonsson et al., 1996), and the United States 
(Buchmann & DiPrete, 2006) did not find systematic different decreases of IEO by 
gender across birth cohorts in the 20th century. Gender differences in IEO were 
only identified in earlier cohorts, but across cohorts, they converged. This ‘ear-
lier’ gender equalization is understood in terms of women’s changing attitudes 
and ambitions in regard to education, and not by changes in educational systems 
themselves (cf. Bukodi & Goldthorpe, 2019). Breen et al. (2010) analyzed seven 

4 Using PIAAC data from 22 countries, Blossfeld et al. (2017) showed the relationship be-
tween the pace of educational expansion and the decrease of IEO. More rapid educational 
expansion leads to greater decrease of IEO and vice versa. 
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European countries over cohorts born between 1900 and 1965 and confirmed these 
findings. Gender differences in IEO were identified in earlier cohorts in some 
countries, but they were not systematic or consistent. The trend towards a general 
decline of IEO rather than no change (‘persistent inequality’) is much more regu-
lar than differences in this trend over gender, according to Breen et al. (2010). 

Based on these studies, I assume that regardless of whether IEO remains 
stable or declines during educational expansion, it does not happen significantly 
differently for women and men, although there is GGR at the expanded tertiary 
education level. Thus, although the assumption about the relationship between 
educational expansion and IEO is twofold (‘persistent’ and ‘non-persistent’ 
trends), this relationship should not differ by gender. The hypothesis asserts that 
IEO is ‘persistent’ or ‘non-persistent’ regardless of gender at the time of recent 
tertiary education expansion. This hypothesis was tested in the analysis. 

Data and analyzed variables 

To answer the question of whether the GGR trend in tertiary education in Euro-
pean countries also means IEO gender differences in the transition to this educa-
tion, I used ESS data from 2002, 2006, 2010, 2014 and 2018. I analyzed 20 European 
countries, aiming for respondents aged 25–34 years. These young respondents 
are the most strongly influenced by education expansion. A comparison of the 
same age group over the educational expansion period is much more reliable 
than a comparison of all survey respondents. The numbers of respondents in the 
ESS data by country and year are listed in Table A1 in the Appendix.5 

The respondent’s completed tertiary education is a key variable. In the ESS 
data, the highest level of a respondent’s education is measured by the harmo-
nized categorical variable ISCED (cf. Schneider, 2013). I collapsed this variable 
into four categories (primary, lower secondary, upper secondary and tertiary 
education). These categories retrospectively delimit transitions from one educa-
tional level to the next (Mare, 1980, 1981). For the population exposed to tertiary 
education transition (upper secondary and tertiary education attained), I created 
a dummy variable: 0 – did not transition, and 1 – transitioned to tertiary educa-
tion (56.4% of respondents did not transition and 43.6% transitioned on average 
over countries and ages 25–34 in ESS data).6

5 Appendix is available online at https://doi.org/10.13060/csr.2024.008. For 2002, I used 
the Integrated file edition 6.6 round 1; for 2006, the Integrated file edition 3.7 round 3; for 
2010, the Integrated file edition 3.4 round 5; for 2014, the Integrated file edition 2.2 round 7;  
and for 2018, the Integrated file edition 3.0 round 9. As not all countries took part in all 
ESS rounds, the closest available year was used to replace any missing year. This applied 
to four countries: the Czech Republic, Italy, Estonia, and Slovakia. 
6 Respondents who had attained only primary and lower secondary education were ex-
cluded from the analysis, because they are structurally excluded from ‘the risk’ of tertiary 
education transition. 
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There are four individual-level explanatory variables. The first is gender (a 
dummy variable: 0 – man, 1 – woman). The second variable is educational origin, 
defined as the highest level of parental education. Like a respondent’s educa-
tion, the father’s and mother’s highest education is measured in the ESS data by 
the categorical variable ISCED. I transformed this variable into one continuous 
variable, ISLED (international standard level of education; cf. Schröder & Ganze-
boom, 2014), for the father and mother separately and then indicated educational 
origin by the higher of these two values.7 I used continuous ISLED for educa-
tional origin because the variability of this explanatory variable in level-1 can 
be more reliably analyzed by a contextual variable (levels of educational expan-
sion). I worked with a standardized ISLED variable (z-scores: mean = 0, SD = 1, 
ages 25–34, standardization around the grand mean of this variable in the data). 

Besides these two key explanatory variables, in the transition to tertiary 
education, I controlled for parental educational heterogamy and parents’ higher so-
cial origin. To construct parental educational heterogamy, I used a harmonized 
categorical of the father’s and mother’s highest levels of education (in ESS data: 
primary, lower secondary, upper secondary, and tertiary education). Because 
I indicate educational origin by the more highly educated parent, I was able to 
create a heterogamy variable by combining these four categories of both parents: 
0 – the same education of parents (homogamy); 1 – father’s lower education; and 
2 – mother’s lower education (for more about combining parental variables into 
one, cf. Thaning & Hällsten, 2020, and especially with respect to the gender of 
parents, cf. Ballarino et al., 2021). To identify parents’ social origins, I used vari-
ables capturing the father’s and mother’s occupations when the respondent was 
14 years old. I created three categories differentiating three basic types of occu-
pations in European labour markets: (0) semi-routine and routine manual and 
service occupations; (1) technical, craft occupations and farmers; and (2) profes-
sional, clerical and intermediate occupations, managers and administrators. Be-
cause the analysis compares countries at different time points, I used ESS post-
stratification weights including design weights (variable pspwght in ESS data).

The data has a hierarchical structure: on level-1 there are individuals; these 
individuals are nested in years at level-2, then nested in countries at level-3 (to-
gether, 100 contexts are created by five years in 20 countries). Because of this 
country–year structure (Schmidt-Catran & Fairbrother, 2016),8 I analyzed the data 
with multilevel (random regression) models (cf. Kreft & Leeuw, 1998; Gelman 
& Hill, 2006).

7 The ISLED variable is absent from the original ESS dataset. However, this variable may 
be easily imputed using a prepared syntax (cf. Harry Ganzeboom website: http://www.
harryganzeboom.nl/ISLED/isled_56.txt). 
8 These data can be labelled as ‘comparative longitudinal survey data’ (CLSD). The data 
are drawn from multiple waves of comparative surveys inside individual countries, mean-
ing that they are comparative over countries as well as longitudinally inside countries (cf. 
Fairbrother, 2014).
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Recent educational expansion is a macro time-varying variable. It is measured 
by the proportions of people aged 25–34 with tertiary education (indicated by 
ISCED11, levels 5 to 8) in each period and country (together, 100 numbers given 
by 5 periods in 20 countries). Respondents in the 25–34 age group in the 2002 ESS 
data were born in 1968–1977 and passed into tertiary education in 1987–1996.9 
Respondents aged 25–34 in the 2006 ESS data passed into tertiary education in 

9 The time windows defining ESS respondents’ passing to tertiary education were com-
puted as follows: ESS round year minus age 25–34 plus age of 6, which I consider the 
general age for beginning primary education, and the most common duration of each ed-
ucational level: primary education 6 years, lower secondary 3 years, and upper secondary 
4 years (cf. UIS, 2012).

Table 2. Descriptive statistics

Variable Mean Std.  
Dev. Min. Max. Categories

Individual variables (level-1)

   Tertiary education 
   transition

0.44 0.50 0 1 0) no; 1) yes

   Gender 0.53 0.50 0 1 0) man; 1) woman 

   Educational origin 0.00 1.00 −1.69 2.16 highest parents’ ISLED 
standardized

   Parents’  
   educational  
   heterogamy

0.58 0.82 0 2 0) the same educati-
on  (homogamy); 
1) father’s lower edu-
cation; 2) mother‘s lower 
 education

   Occupational  
   origin

1.05 0.84 0 2 0) semi-routine and 
 routine manual and 
 service occupations; 
1) technical, craft 
 occupations and far-
mers; 2) professionals, 
clerical and intermediate 
 occupations, managers 
and administrators 

Contextual variables (level-2)

   Educational  
   expansion

0.00 9.55 −16.70 21.35 grand mean centering

Contextual levels

   Period (level-2) − − 1 5

   Country (level-3) − − 1 20
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1991–2000, respondents in the 2010 ESS data in 1995–2004, respondents in the 2014 
ESS data in 1999–2008, and respondents in the 2018 ESS data in 2003–2012. For 
each of the years’ windows of tertiary transition, I computed the average propor-
tion of people who completed their tertiary education according to the Eurostat 
statistics (2022). I used the differences in these average proportions of completed 
tertiary education to measure the trends in educational expansion (how much 
tertiary education was available) in the analyzed periods and countries (level-2 
of the analysis). Table A2 in the Appendix presents these average proportions. 
I standardized these values by grand mean centring in the analysis (cf. Gelman 
& Hill, 2006; Kreft et al., 1995; Raudenbush & Bryk, 2002). 

Table 2 presents the descriptive statistics of all analyzed variables and the 
description of their categories. 

methods and statistical analysis

With regard to the hierarchical structure of the data and the binary dependent 
variable (failure or success in tertiary transition), I used three-level (random) lo-
gistic regression models (Gelman & Hill, 2006; Rabe-Hesketh & Skrondal, 2012). 
Using the random component in these models, I was able to analyze the direct 
effects of educational expansion (identified at period levels) on the variability of 
educational origin and gender on tertiary education transition over periods in 
countries. The specification of the three-level random-intercept logit model for 
passing tertiary educational transitions is as follows:

E(yijk = 1|xijk, ζjk
(2), ζk

(3)) = p̂ijk = Λ(β0 + β1x1ijk + ... + β6x6ijk + β7x7,jk + ζjk
(2), ζk

(3)) (1)

where Λ(·) denotes the cumulative logistic distribution function                       and 
yijk is the expected value of 1 (success in transition) with respect to observed vari-
ables. This is the conditional probability p̂ijk that respondent i nested in period j 
nested in country k passes tertiary transition if they are exposed to this transition. 
xijk = (x1ijk, ..., x6ijk, x7,jk)′ is a vector containing all level-1 covariates (x1ijk = gender 
– woman; x2ijk = educational origin; x3ijk = parental educational heterogamy – fa-
ther’s lower education; x4ijk = parental educational heterogamy – mother’s lower 
education; x5ijk = occupational origin – technical and craft occupations; x6ijk = oc-
cupational origin – professional and administrative occupations, and level-2 co-
variate (x7,jk = educational expansion) with estimated intercept β0 and parameters  
β0... β7. ζjk

(2) is a random intercept varying over periods (level-2) and ζk
(3) is a random 

intercept varying over countries (level-3).
Table 3 presents the estimated random logistic regression models.10 I began 

with the null random intercept model M0, in which no covariates were consid-

10 All models are estimated using the Stata command melogit. I will provide the do-file 
with data on request. 

              e(·)
Λ(·) = ———           1+e(·)
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ered (x1ijk,...,x7,jk = 0 in Equation 1). The intercept indicates the average odds (in 
periods and over countries) for respondents to pass a tertiary transition. It was  
0.82(exp(−0.205)). The intercept country variance is higher than the intercept pe-
riod variance, which indicates that the odds of tertiary transition differ more be-
tween countries than between periods inside the countries.

In model M1, the individual-level factors are added to the null model M0 
(x1ijk,...,x6ijk in Equation 1). The LL statistics improved considerably, and the like-
lihood-ratio (LR) test (comparing models M0 and M1) indicated that individual 
variables significantly increased the model fit to the data. Women had higher 
odds than men of tertiary transition: 1.56 times greater (exp(0.446)), which means 
about 56% (100*[exp(0.446)−1]). Educational origin positively influenced the 
transition to tertiary education. Better educated parents use their cultural, eco-
nomic and social advantages to help their offspring attain the highest educational 
level possible (e.g. Blau & Duncan, 1967; Breen, 2004; Breen & Müller, 2020; Erik-
son & Goldthorpe, 1992). Because educational origin is a standardized variable  
(z-scores), it must be interpreted in changes given by standard deviation (SD). 
For instance, if educational origin increases by 1SD, the odds of tertiary transition 
increase by 1.77 times (exp(0.572)). 

Tertiary education transition is also influenced by parental educational 
heterogamy. A lower education level of one parent generally weakens the odds 
of transition compared to parental homogamy. Nevertheless, the gender of the 
parents must be considered. In our case, the father’s lower education weakened 
the tertiary transition by about 17% (100*[exp(−0.190)−1]) and the mother’s lower 
education by about 23% (100*[exp(−0.255)−1]) in comparison with parental ho-
mogamy. 

Higher categories of social origin strengthen the odds of tertiary transition. 
Technical and craft occupations increase the odds by about 30% (100*[exp(0.265)−1]), 
and professionals, intermediate occupations, managers and administrators in-
crease the odds by about 99% (100*[exp(0.687)−1]) compared to semi-routine, 
routine manual and service occupations. Because the effects of all these individ-
ual variables do not change significantly across the other (more complex) models 
(M2, M3 and M4), we consider them as invariant across all estimated models. 

Model M2 adds a level-2 variable to model M1, which is the educational 
expansion (x7,jk in Equation 1). The effect of this variable is positive, significant 
and almost invariant in the other estimated models (M3 and M4). Educational 
expansion – the quantitative increase of tertiary education – increases the odds of 
passing to this level of education. LL statistics improved after including this vari-
able in the analysis, and the LR test of the nested model M1 in M2 indicates that 
educational expansion significantly increased the model fit to the data.

Models M1 and M2 assume that the effects of key explanatory variables 
(educational origin and gender) are constant over periods (levels of educational 
expansion). I tested the hypothesis about ‘persistent’ and ‘non-persistent’ trends 
in IEO by gender and educational expansion via model interactions between edu-
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cational origin, gender and educational expansion. To do this, it is necessary to 
allow educational origin and gender to vary randomly across periods. Model M3 
is therefore the random effect model that contains the period variability of gen-
der and educational origin (the ζjk′

(2)x1ijk + ζk′
(2)x2ijk term is added to Equation 1). This 

variability could then be modelled by a contextual variable: educational expan-
sion. In model M4, I added four interactions: (1) the two-way interaction between 
gender and educational origin (the term β8x21ijkx2ijk is added to Equation 1); (2) the 
two-way cross-level interaction between gender and educational expansion (the 
β9x1ijkx7,jk term is added to Equation 1); (3) the two-way cross-level interaction be-
tween educational origin and educational expansion (the term β10x2ijkx7,jk  is added 
to Equation 1); and (4) the three-way cross-level interaction between gender, edu-
cational origin, and educational expansion (the term β11x2ijkx7,jk is added to Equa-
tion 1). The last interaction indicates the differences in the educational origin 
effect on tertiary transition over expansion levels for men and women (for the 
complete equation for model M4, see the Appendix).11 

The interaction between gender and educational origin is positive (0.074) 
and significant (p<.5). There are two possible interpretations of this interaction. 
The first is that gender gaps differ by educational origin. This means that edu-
cational origin influences disparities between men and women in tertiary edu-
cation transition differently (different gendered parental investments by educa-
tional origin; cf. Breen et al., 2010). The second interpretation is that the effect of 
educational origin varies by gender. This means that tertiary transition depends 
on parental origin, but this relationship is differentiated by gender (higher educa-
tional origin advantages are more frequently utilized by women than men com-
pared to those with lower educational origins).12 

The interaction parameter between gender and educational expansion is 
positive (0.009) and significant (p<.5). Recent educational expansion in European 
countries has been gendered. It influences women more than men in transition-
ing to tertiary education. Because women have higher chances for this transition 
(positive model parameter for gender), educational expansion does not mean 
gender equalization at this education level (cf. Shavit & Blossfeld, 1996) but dis-
equalization or strengthening of GGR. Women are no longer approaching men; 
they are moving away from them.

Even though the expansion of tertiary education increases the probability 
of transition to tertiary education (positive and significant parameter 0.022), the 
interaction between educational expansion and educational origin was negative 
(−0.008) and significant (p<.05). In other words, IEO decreased over expansion 
levels, which does not correspond with the thesis about ‘persistent inequality’ in 

11 In a hierarchical approach, all these interactions are necessary when a three-way inter-
action is part of the statistical model (e.g. Powers & Xie, 2012). 
12 All two-way interactions can be interpreted from the perspective of both interacting 
variables, because formally it is one parameter in a statistical model. Nevertheless, both 
interpretations are not meaningful in all cases. 
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times of educational expansion (Shavit & Blossfeld, 1993). This does not mean, 
however, that the relationship between educational origin and tertiary education 
transition has ceased to exist. It is still relatively strong, and the last educational 
expansion weakened it only partially (cf. Katrňák & Hubatková, 2022). 

The final three-way interaction answers the key research question. This in-
teraction was positive (0.003) but not significant. However, the no-significance 
model of this interaction is not appropriate for making inferences or conclusions 
about the differences between men and women by educational origin and educa-
tional expansion (Mitchell, 2021). Both these findings (positivity and non-signifi-
cance) must be examined in more detail. 

The positivity of the three-way interaction indicates that recent educational 
expansion decreased IEO differently by gender. Not only did more women com-
plete a tertiary transition because of this expansion (GGR), but IEO decreased for 
them with higher intensity than for men. To better illustrate this three-way inter-
action, I estimated the conditional probability of tertiary education transition by 
educational origin levels (SD of average ISLED) and over levels of educational 
expansion for men and women separately (cf. Equation 1).13 Figure 1 shows that 
this probability increased from the lower to the higher educational origin and 
that educational expansion raised it. In higher educational origins (1SD and 2SD 
of ISLED), this increase was not as steep as it was for lower origins (−2SD and 
−1SD of ISLED). The distance between men and women in this trend increased 
over levels of educational expansion, and in higher educational origins, signifi-
cantly. For instance, for average educational origin (ISLED = 0), the probability of 
passing tertiary transition for women increased from 40% to 65% over expansion 
levels, which corresponds to the probability of men from the highest educational 
origin (ISLED = 2SD) in average educational expansion (0). In this case, the prob-
ability connected with women increased so that one educational origin category 
(indicated as 1SD) was overcome. 

The confidence intervals presented in Figure 1 do not concern the differenc-
es between men and women in the probability of passing tertiary transition; they 
relate to the estimated parameters of model M4 and their difference from 0. I test-
ed these differences using the statistical procedure contrast (Mitchell, 2021) for all 
combinations of categories of educational origin and expansion levels shown in 
Figure 1. The lowest gender differences were in low levels of educational expan-
sion combined with a low level of educational origin. Together with the growth 
of educational expansion and increasing educational origins, gender differences 
also grew. All these differences are statistically significant (cf. Table A3 in the Ap-

13 These are margins estimated from model M4, which are specified for educational origin 
(ISLED) from −2 SD to 2 SD (standard deviations), levels of educational expansion from 
−10% to 20%, parental homogamy and manual and service occupations. Stata command: mar-
gin gender, at(edu_origin = (−2(1)2) expansion = (−10 −5 0 5 10 15 20) heterogamy = 0 occup_or-
igin = 0).  
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pendix). Reversed gender inequality destroys educational origin inequality with 
the help of educational expansion. Based on this, I reject both the assumption 
about the ‘persistent inequality’ of IEO in times of educational expansion (Shavit 
& Blossfeld, 1993) and the assumption about no gender-specific effect of educa-
tional expansion in IEO (Breen et al., 2010). 

consequences of empirical results for mmi theory 

What do these results add to explanations of the relationship between educa-
tional expansion and IEO? In the theoretical part of this text, I introduced two 
conclusions about this relationship: a non-relationship or ‘persistent’ trend in 
IEO and a negative relationship or ‘non-persistent’ trend in IEO. I have assumed 
that these two conclusions are valid regardless of gender. The persistent trend in 
IEO has been explained by the theory of MMI (Raftery & Hout, 1993). If MMI is a 
universal theory, then it should be applied equally to both men and women. This 
means that the probabilities (or odds ratios) of transitioning to tertiary educa-
tion do not change differently by gender (net of educational origin), even though 
enrolment is higher for women than for men. The results do not support this con-
clusion and call the universality of MMI theory (from the perspective of gender) 
into question. 

By leaving out what is missing from MMI theory and has been elaborated 
elsewhere (cf. Breen & Jonsson, 2000; Lucas, 2001),14 a weak point emerges in the 
concept of ‘saturation’. According to MMI, the effect of educational expansion 
reaches the lower classes (and IEO measured as odds ratios starts to decline) after 
the saturation of higher social classes in transitions to educational stages. How-
ever, the theory does not indicate what the saturation level is, and one can only 
make assumptions about when saturation is reached. If it is 100%, it is empirically 
rare, especially at the tertiary level of education, that the demand for this level of 
education can be completely saturated for higher social classes. Therefore, there 
is only hypothetical space for the decrease in IEO. MMI should be confirmed 
in all cases in which IEO does not decline. Paradoxically, a vague definition of 
the saturation point makes it possible to confirm MMI even in situations when 
IEO declines. If the decrease in IEO is empirically measured, the MMI makes it 
possible to say that saturation has already occurred, which does not mean reject- 
ing it.

14 MMI is criticized for aiming only at quantitative (vertical) differences in education – 
whether there is a transition to a certain level of education or not. It means that MMI does 
not consider qualitative (horizontal) dimensions in IEO. The point is that the decline of 
IEO in one (vertical) dimension can lead to the increase of IEO in the other (horizontal) 
dimension (cf. a special issue of American Behavioral Scientist about Effectively Maintained 
Inequality [EMI], Lucas & Byrne, 2017).
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Because of the vagueness of the saturation concept, it is difficult to evalu-
ate and reject the MMI theory empirically. Lucas (2009) suggested aiming at the 
internal logic of MMI and testing it from the point of coherence. Lucas’s formal 
analysis shows that MMI is tautological or internally inconsistent, depending on 
the scenario. In terms of tautology, the visible pattern in the empirical data is 
not explained by the mechanism that generates it. MMI only states that transi-
tion rates and IEO (as measured by odds ratios) remain constant unless forced 
to change by increasing enrolments. This is a different way of expressing what 
is seen in the data and includes both ‘no change’ and ‘decline’ in IEO. In terms 
of inconsistency, the MMI assumes that ‘a margin-free measure of association is 
not margin-free’ (Lucas, 2009, p. 471), because it claims that the relative measures 
(odds ratios) should begin to change due to the change of absolute measures (in 
marginal distributions). 

The data analysis presented here adds an alternative approach to this for-
mal analysis, aimed at conditions in which MMI should be valid. Even though 
MMI does not say anything about gender, as a universal theory, it should be valid 
regardless of whether it considers gender or any other social group (e.g. defined 
by ethnicity, age, geography or time criterion). Because the data analysis does not 
confirm this expectation, this theory should not be considered a universal theory 
for explaining the relationship between IEO and educational expansion. However, 
it is possible that MMI is still valid as an idiosyncratic theory. In this case, it could 
be applicable to specific social groups, regions or times, or it could be valid with 
some specific deviations or corrections (for more on this, cf. Shavit et al., 2007). 

conclusion

Several studies have shown that the recent educational expansion (since 2000) 
in European countries is not gender equal. Women benefit from it much more 
than men. Their odds of educational transitions increase, which leads to gen-
der-gap reversal (GGR) in tertiary education. In this text, I started with this fact 
and analyzed whether the increasing proportion of women in tertiary education 
compared to men leads to differences in transitional IEO by educational origin. 
I formulated two assumptions. In the first, IEO does not change; in the second, 
IEO weakens in times of educational expansion. I further hypothesized that both 
these assumptions would hold equally for men and women, although their pro-
portions increased differently in tertiary education after 2000 (a hypothesis that 
I tested empirically). The analysis yielded two basic results. First, IEO was ‘non-
persistent’: the probability of transitioning to tertiary education increased faster 
for those from lower educational origins than from higher ones. The effect of 
educational origin has not ceased to exist in European countries. It is still alive; 
the last educational expansion weakened it only slightly. Second, IEO decreased 
more for women than for men; women’s probability of transitioning to tertiary 
education increased significantly faster than men’s probability. This gender-spe-
cific effect was especially valid for those with higher educational origins. 
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This text brings gender and GGR to the long-term analyzed relationship 
between IEO and educational expansion in social stratification research (Shavit 
et al., 2007). According to Shavit and Blossfeld (1996), class and gender equali-
zations in expanding tertiary education levels are competing processes. These 
authors stated that when women approach men at this educational level, gender 
and family origin interact; through this interaction, the education level may not 
accommodate the increasing demand of people from lower social classes. My 
results show that slight educational origin equalization occurs during times of 
increasing GGR, meaning when gender inequality (albeit reversed) increases. In 
the estimated statistical models, educational origin equalization was controlled 
for in gender, and gender differences were controlled for in the educational origin 
effect. It is possible that the gender effect would block educational origin equali-
zation in a situation in which women were closer to men and educational systems 
had expanded ‘evolutionarily’ since the mid-20th century. However, the analyzed 
data are beyond this situation. The recent educational expansion in European 
countries is ‘revolutionarily’ fast, and women have moved away from men. The 
positive interaction between gender and educational expansion must therefore 
be interpreted so that the GGR (dis-equalization) is a part of educational origin 
equalization (lowering of IEO). Decreasing origin inequality is compensated for 
by increasing reversed gender inequality. 

Empirical analyses of IEO over time and across countries are important for 
the economic, political and social development of each society. A low IEO by fam-
ily origin means strong economic progress, political stability and societal fairness 
(Bukodi & Goldthorpe, 2019; Van de Werhorst, 2014). Educational expansion is 
then understood as a social policy instrument by which IEO can be changed. The 
theory of maximally maintained inequality (MMI) nevertheless implies the oppo-
site. From its perspective, educational reforms that are carried out with the aim of 
decreasing IEO by increasing the proportion of students in higher education lev-
els seem pointless. Because the analyzed data allowed it, the analytical approach 
and results have been framed as an empirical test of conditions under which the 
MMI theory should apply. The results indicate that MMI should not be consid-
ered a universal theory. It is not valid when both educational origin and gender 
are considered over levels of educational expansion. In addition to the theoretical 
ambiguity associated with MMI’s key concept of ‘saturation’, and after a formal 
test showing that MMI asserts either a tautology or a contradiction (Lucas, 2009), 
this analysis is the next challenge to MMI theory as a prominent explanation of 
‘persistent’ IEO in times of educational expansion.
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