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Abstract:

We define Socioeconomic-Based Gender Achievement Gap as the difference between females’
and males’ achievement conditional on socioeconomic background and present estimates for
278 municipalities in Portugal. Achievement is based on national exams scores in Portuguese
Language and Mathematics. When considering the proportion of students who achieve a
passing score, the pooled subjects gaps are consistently larger for students from less privileged
backgrounds. Regardless of socioeconomic background, the gaps tend to be larger in higher
grades and when considering Portuguese Language, and smaller in Mathematics. We examine
regional disparities in the gaps and explore their association with regional factors. The gaps are,
on average, larger in more religious, less densely populated and less educated municipalities,

and in municipalities where the wage difference between males and females is lower.
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1. Introduction
Gender differences in the labour market have been widely studied in the Literature. Studies
report that women earn, on average, less than men per hour: in 2021, the Gender Pay Gap in
OECD countries was -12% (OECD 2021). Moreover, women are underrepresented in the
labour market, particularly in STEM? areas and in decision-making positions, and
overrepresented in part-time jobs (Kahn and Ginther 2017; EIGE 2022). Combining
employment and wage effects, we observe that, in 2019, the global female labor income share

was 35.1% (Neef and Robilliard 2021).

However, the gender pattern in educational outcomes is quite different, as Literature reports
females tend to outperform their male peers, particularly in Language courses. This pattern has
been widely documented in several countries (e.g. Buchmann, DiPrete, and McDaniel 2008;
OECD 2015; Delaney and Devereux 2021). Besides gender, students’ socioeconomic
background has also been identified, by a large body of Literature, as an important determinant
of educational outcomes (e.g. Coleman 1966, Carneiro 2008, Hanushek et al. 2019). However,
few studies have focused on how the crossing between gender and socioeconomic inequalities

explains educational outcomes.

In this paper, we study how gender differences in educational achievement vary with students’
socioeconomic background, at the national and regional levels, in Portugal. For that purpose,

standardized national exams data are combined with student-level socioeconomic data.

We define Socioeconomic-Based® Gender Achievement Gap as the difference between
females’ achievement and males’ achievement, conditional on socioeconomic background. We

find that, when considering the proportion of students who achieve a passing grade, female-

2 STEM is an abbreviation for “Science, Technology, Engineering and Mathematics”.
3 Henceforth, referred to as “SE”.



favouring SE-Based Gender Achievement Gaps are consistently larger for students from a less

privileged background, in a pooled subjects analysis.

We also report that, in the subject Portuguese Language and in the pooled subjects analysis,
girls outperform boys in the majority of the municipalities and at the national level, and that
this is the case for students from all socioeconomic backgrounds. Moreover, we find that the
size of the SE-Based Gender Achievement Gaps tends to be larger in higher grades. In
Mathematics, in the 4™ grade, regardless of socioeconomic background, boys outperform girls

in most municipalities and at the national level, but, in higher grades, this pattern is reversed.

When mapping the SE-Based Gender Achievement Gaps, we report a sizable variation across
municipalities, and no clear geographical pattern is observed. Finally, we correlate the SE-
Based Gender Achievement Gaps at the regional level with several municipality-level
characteristics: the population’s education and income, populational density, political

outcomes, cultural habits, and gender differences in the labour market.

The remainder of the paper is organized as follows. Section 2 provides a literature review on
gender differences in educational performance. Section 3 briefly describes the main datasets
used in this study. Section 4 explains the methodological approach. Section 5 reports the SE-
Based Gender Achievement Gaps at the national and municipality levels, characterizes the

municipalities according to such measures and discusses the results. Section 6 concludes.

2. Literature Review
Literature has identified socioeconomic background as an important determinant of educational
outcomes (Coleman et al. 1966; Leibowitz 1977; Becker 1998). Differences in parental
investment driven by inequality in parental inputs are recognized as a major source of
educational inequality, leading students from more privileged social groups to have, on average,

better performance at school.



Some authors have found variations across countries and within countries in the association
between socioeconomic background and educational outcomes (Blanden, Doepke, and Stuhler
2022). Using national exam grades from Portugal, Nunes et al. (2021) computed
socioeconomic-based achievement measures and documented how educational inequality by
family socioeconomic conditions varies across municipalities in Portugal. These results are
consistent with the Literature that suggests that the place where children are raised and attend
school shapes educational outcomes, at the neighbourhood (Chetty, Hendren, and Katz 2016;
Chetty and Hendren 2018a; Chetty and Hendren 2018b; List, Momeni, and Zenou 2020) and

regional levels.

Gender has also been recognized as an important determinant of educational performance, as
various studies report gender differences in educational outcomes in a wide number of countries
(Buchmann, DiPrete, and McDaniel 2008; OECD 2015; Delaney and Devereux 2021). Portugal
IS no exception and various studies provide evidence of gendered patterns in educational
outcomes (e.g. Fernandes et al. 2018). National reports suggest that female students outperform
males in most subjects and grades. Using 2014/2015 academic year data, Pereira and Baptista
(2017) report that the female passing rate is higher for all subjects except Physical Education.
In a report by DGEEC (Direcdo Geral de Estatisticas de Educacdo e Ciéncia) and JNE (Juri
Nacional de Exames) (2018), it is estimated that the percentage of female students who
conclude Lower Secondary Education within the expected time and achieve a passing score in
the 9™ grade exams is 10 p.p. higher in comparison to male students, both in 2015/2016 and

2016/2017 academic years.

When considering the subject Portuguese Language, the proportion of females who achieve a
“good” or “very good” score is significantly higher than the proportion of male students.
Pereira and Baptista (2017) estimate, using teacher scores from the 2014/2015 academic year,

that the gender gap in passing rates of Portuguese Language is approximately 8 p.p. in the 9™



grade. The same study reports no significant gender gap in Mathematics in the 9™ grade,
illustrating a widely documented pattern that the relative performance of females is better in
Languages and Humanities than in Mathematics (e.g. OECD 2015). In line with these results,
in PISA 2018, 15-year-old female students scored, on average, on the PISA scale, more 24
points on the Reading test and less 9 points on the Mathematics test, when compared to their

male peers (Lourengo et al. 2019).

Another branch of Literature has studied the mechanism leading to Gender Achievement Gaps.
Some observational and interview-based studies suggest that gender stereotypes are reflected
in a more detached attitude of boys toward school, as some report that they feel it is
“inappropriate” to show interest in school, particularly in reading (Muntoni, Wagner, and
Retelsdorf 2000; Warrington, Younger, and Williams 2000). There is indeed evidence that there
is a gender difference in engagement at school and attitudes toward learning. Using 2012 data,
it was estimated that, in Portugal, 15-year-old boys spend less 1.2 hours per week than girls
doing homework and that boys are more likely to arrive late for school (OECD 2015). In the
HBSC (Health Behaviour in School-aged Children) study, which is an international study on
the health and well-being of adolescents across countries in Europe and North America, 76.8%
of the female respondents reports enjoying school, compared to 69.0% of the male respondents
(Matos et al. 2015). Additionally, studies have recognized that gender stereotypes influence
females’ self-perception about their competencies in Mathematics, while recognizing that one
important factor that explains girls’ underperformance in Mathematics is the lack of confidence
in their own abilities in that subject (e.g. OECD 2015; Ganley and Lubienski 2016). Differences
in parental expectations and investments depending on the child’s sex are also identified as a
factor that explains the Gender Achievement Gap (e.g. Warrington and Younger 2000; OECD

2015; Lei and Lundberg 2020).



Other reasons have been brought up by scholars to explain gender gaps in achievement, namely
higher return to education for females (Becker, Hubbard, and Murphy 2010), feminization of
the teaching profession (e.g. Carrington and McPhee 2008; Drudy 2008), and biological

differences (e.g. Geist and King 2008).

Some authors have studied how socioeconomic background interacts with gender to explain
educational outcomes. Studies using US data show that gender differences in achievement are
more pronounced amongst children from families with lower socioeconomic status (DiPrete
and Buchmann 2013; Reardon et al. 2019; Autor et al. 2020; Lei and Lundberg 2020). OECD
(2015) finds no significant difference between Gender Achievement Gaps among
disadvantaged and advantaged households but estimates that males may be at a particular

disadvantage when their parents have low levels of education in OECD countries.

Other authors have studied how Gender Achievement Gaps vary at the regional level. Studies
using data from the US suggest that Gender Achievement Gaps computed at the national level
may hide statistically significant disparities across regions. Hyde and Mertz (2009) and Pope
and Sydnor (2010) report state-level gender gaps and Reardon and coauthors (2019) estimate
and describe geographical patterns in Gender Achievement Gaps at the school-district level,
using data on Math and English Language test scores. The two latter papers suggest that
variation in gender educational outcomes across regions may be partly explained by the extent
to which gender stereotypes prevail in a community and, more broadly, to the extent to which
gender disparities in various areas of life exist in that region. Thereby, Reardon et al. (2019)
explore, for approximately 10.000 school districts, the association between the Gender
Achievement Gaps and local gender disparities. They find that male students’ performance in
Math relative to their female peers is better in socioeconomically advantaged regions and in

regions where gender disparities are more pronounced.



Other authors have found evidence of an association between Gender Achievement Gaps and
national gender disparities (Baker and Jones 1993; San Roméan and Rica 2012). Using 2003
PISA data, Guiso et al. (2008) find that the gender gap in Mathematics scores disappears in
more gender-equal societies, measured by the Gender Gap Index. Similarly, OECD (2015)
finds, using PISA 2009 data, that female students perform better in both Mathematics and
Reading in more gender-equal societies.

3. Data
In this paper, we focus our analysis on the period of 2007-2018 and on the 278 municipalities
in mainland Portugal. We combine four data sources: standardized national exams data from
JNE; student-level socioeconomic data of students attending public schools from MISI; PISA
scores and student-level socioeconomic data from PISA; and municipality-level demographic
and socioeconomic data from INE. All student-level data are anonymized. The subsections
below detail these datasets.

3.1. National Exams Scores Data

Data on standardized national exams scores are provided by Juri Nacional de Exames (JNE),
which is the entity responsible for the organization and implementation of the national exams
in Portugal. This database, managed by the Portuguese Ministry of Education, includes
students’ scores on national exams, as well as their gender, age, and school attended.
The Portuguese Educational system is divided into four cycles (Appendix Table 1) and, since
2012, education is compulsory until the 12" grade or until the age of 18. We limit our analysis
to the compulsory exam-year grades, that is, the 4™, 6™, and 9™ grades.® Until the academic year

of 2014/2015, students of the 4™, 6™, and 9" grades performed national exams for Mathematics

4 We exclude data on the 2006-2007 academic year, because of misreporting issues on the socioeconomic data.
% We focus on these grades, since, after the 9" grade, students may choose to follow a vocational track where
national exams are not required. In the academic year of 2020/2021, 40% of the students in Upper Secondary
Education chose such track (DGEEC 2022).



and Portuguese Language. Thereafter, there are only exam scores data regarding the 9" grade,
as the national exams for 4" and 6™ grades were abolished (Appendix Tables 2 and 3).

National exams scores are reported on a scale of 1 to 5 for the 4" and 6™ grades and on a scale
of 0 to 100 for the 9™ grade. Based on the conversion criteria of the Portuguese Ministry of
Education®, we convert the 9" grade national exams to a scale from 1 to 5, so that these scores
are comparable with those from the 4" and 6™ grades. We keep the exam scores that correspond
to the first time students are taking that exam, for each subject and grade, to avoid the bias that

could arise if double counting repeaters scores.

3.2 Students’ Socioeconomic Data

Data at the individual level on the socioeconomic characteristics of students who were enrolled
in the Portuguese Public Education system is provided by MISI. MISI is an administrative
dataset managed by DGEEC’ that also includes information on students’ area of residence and
the school in which they are enrolled.

Additionally, the index of students’ socioeconomic conditions makes use of 2009, 2012, 2015
and 2018 data from PISA, which is the OECD's Programme for International Student
Assessment. PISA contains data on the socioeconomic characteristics and scores of a
representative sample of fifteen-year-old Portuguese students that took the PISA’s tests on

Reading, Mathematics, and Science.

3.3 Municipalities’ Socioeconomic and Demographic Data
Socioeconomic and demographic data at the municipality level is provided by Statistics
Portugal (INE), which is a central body dedicated to the production, analysis, and diffusion of

official statistics. The majority of the municipalities’ socioeconomic and demographic data was

6 Score 1-2 (failing score): score less than 50; Score 3: between 50 and 69; Score 4: between 70 and 89; Score 5:
greater or equal to 90.

" DGEEC (Direcdo Geral de Estatisticas de Educacéo e Ciéncia) is a public body dedicated to the production and
analysis of statistical content regarding Education and Science, in Portugal.
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collected in the context of the Portuguese Census, which is a survey answered by all Portuguese
population. This survey is conducted every ten years and the results for 2001, 2011, and 2021
are available for all the chosen variables. As JNE and MISI datasets regard 2007-2018, we use
2011 data, as this is the only Census year included in the referred timeframe. We highlight that
the chosen sociodemographic variables, due to their nature, are unlikely to present abrupt
changes over the considered timeframe.

4. Methodological Approach

4.1 Achievement Outcomes
In our empirical analysis, to understand how Socioeconomic-Based Gender Achievement Gaps
change across achievement levels, we consider two score thresholds: (i) achieving a score
higher than 2, that is, achieving a passing score and (ii) achieving a score higher than 3, scores
that are “good” or “very good” scores®.

4.2 Socioeconomic Index
In order to quantify students’ socioeconomic condition, we use the Socioeconomic (SE) Index
suggested by Nunes et al. (2021). We choose to aggregate various socioeconomic
characteristics rather than using a single one, to have a more complete characterization of the
socioeconomic status.
This index is based on a first principal component from a factor analysis of student-level
socioeconomic data on parental education, professional situation and nationality, eligibility for
free or reduced-price lunch, and computer possession. The SE index, which uses the factor
loadings derived using middle-year data®, is computed for each grade individually, thereby

allowing for comparability across time and municipalities.

& The scores scale is presented in Decree-Law nr 176/2012 of August 2 of Ministry of Education and Science.
% We use the academic year 2013/2014 for the 9" grade and the academic year 2011/2012 for the 4" and 6™
grades.



The Socioeconomic Index is computed for public school students with data from MISI, which
provides various binary and categorical variables that allow us to access students’
socioeconomic conditions. In MISI, student-level data on socioeconomic characteristics is not
available for private school students. Thereby, it is established a correspondence between the
PISA’s socioeconomic index (ESCS) and the SE index computed previously. Then, using
private school students’ ESCS values, SE index values are randomly inputted for private school

students, for each grade individually® (Appendix Figure 1).
4.3 SE-Based Gender Achievement Gaps

We estimate SE-Based Gender Achievement Gaps for the subjects Mathematics and Portuguese
Language, (i) pooled and separately, (ii) for the 4™, 6 and 9™ grades, (iii) for the students below
or at the median of the SE index distribution (low-SE students) and for the students in the upper
half of the SE index distribution (high-SE students)!!, and (iv) for the two previously described
score thresholds. We pool all the years with available data and consider the 278 municipalities

in mainland Portugal. We compute the SE-Based Gender Achievement Gaps as follows:

= _ Mferysit  Mmerys|t
GGeryes= Pfemalecyys: - Pmalecyysy © GGeryrs = ! - (1)
ferys Nmmcrys
n n
Where PfemaleCTySt = % 1 PmaleCT‘ySt = mCTySIt ) ngcrys|t Stands fOI' the number Of
ferys Nmcrys

students of gender g, socioeconomic background c, who live in municipality r, in grade y and
achieved a score higher than t in the national exam of subject s; and g = f,m12; ¢ =

hl13; r=1,2,..,278% y=4,69 ; t=2,3; s=pm15.

10 For a more detailed description of the methodology used to estimate the SE Index, see Nunes et al. (2021).

11 We consider the SE threshold to be the 50™ percentile, rather than the 25™ and 75" percentiles used in Nunes
et al. (2021), due to the existence of a small number of observations in various municipalities when considering
the latter percentiles.

12 f stands for female and m stands for male.

13 h and I stand for high and low economic status, respectively.

14 r denotes the municipalities in mainland Portugal.

15 p stands for Portuguese Language and m stands for Mathematics.
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4.4 Regional Disparities in SE-Based Gender Achievement Gaps

In the second part, we aim to assess how regional disparities in SE-Based Gender Achievement
Gaps relate to differences in regional characteristics. First, we regress the municipality-level
SE-Based Gender Achievement Gaps on each socioeconomic and demographic variable
measured at the municipality level, using simple linear regressions with robust standard errors.
Then, we group the independent variables by fields and run a multiple linear regression with
robust standard errors of municipality-level SE-Based Gender Achievement Gaps on each
group of variables X,. Descriptive statistics of these variables are presented in Appendix Table
4 and in Appendix Figures 5 to 8.
GG, = a+ pX, + €, (D

We consider socioeconomic and demographic variables at the municipality level that may be
grouped into five dimensions:

Gender Differences in the Labour Market: We use labour market data disaggregated by
municipality and gender. We use the municipality’s average gross monthly wage of full-time
workers employed in the private sector and workers who have individual contracts of
employment in the central, regional, and local administration and public institutes. The
unemployment rate is defined as the number of people who reported being unemployed in the
2011 Census divided by the active population. The inactivity rate is computed as the number of
people who are older than 15 years old and who reported not being employed nor unemployed
in the 2011 Census divided by the working-age population. We aim to assess how gender
differences in the labour market correlate with the SE-Based Gender Achievement Gaps.
Thereby, we compute, for each municipality, the difference between (i) females’ mean wage
and males’ mean wage, (ii) female unemployment rate and male unemployment rate, and (iii)

female inactivity rate and male inactivity rate.
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Education and Income: We include two variables regarding education: one measures the
population education level, while the other measures the gender difference in education. The
former is defined as the number of people without Upper Secondary Education who are aged
15 or older divided by the number of people aged 15 or older. The latter is computed as the
difference between the proportion of women without Upper Secondary Education and the
proportion of men without Upper Secondary Education. Data was collected in Census and
regards the year 2011. We also include in our analysis the average wage per municipality in

2011.

Election Outcomes: We add to our analysis the abstention rate in the elections for the National
Parliament of 2011, defined by the number of votes divided by the number of registered voters,
and the proportion of votes in left-wing parties®, which is computed as the ratio between votes

in left-wing parties divided by the total number of votes.

Populational Density: We consider the population density of each municipality in 2011, which

is defined as the number of inhabitants divided by the land area.

Cultural Habits and Social Norms: Using 2011 Census data, we compute the degree of
religiosity of each municipality, by defining a variable as the number of people who identify as
“religious” divided by the total population, and the mean family size, which is computed as the

total population divided by the number of households.

We also include the relative number of marriages per municipality in 2011, which is defined by
the number of marriages divided by the number of people aged between 20 and 44. In this
indicator, we do not consider the municipalities’ total population but, instead, a narrower age

interval, to avoid biased results in municipalities characterized by population ageing. According

16 In the considered timeframe, the left-wing parties with seats in the national parliament in Portugal were the
Socialist Party (PS), the Left Bloc (BE), and the Portuguese Communist Party (PCP) (Carvalho 2020).
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to Statistics Portugal, in 2011, the average age at the first wedding was 29,5 for females and
31,1 for males and we choose an age interval wide enough to avoid excluding relevant
observations. We also include a variable for divorces, which is computed by dividing the

number of divorces in 2011 by the number of weddings.

To capture the degree to which gender stereotypes are embedded in municipalities, we also
consider the degree to which fathers request paternity leave and pay. We define this variable by
the sum of the amounts of the first transfer of parental pay divided by the number of live births.

As no data is available for 2011, we use 2014 data, which is the closest year available data.
5. Results

In the first part of the empirical analysis, we estimate the SE-Based Gender Achievement Gaps
at the national and municipality levels, separately for low-SE and high-SE students. Using 4",
6" and 9" grade students’ data, we provide estimates that consider each subject separately and
estimates for pooled subjects, for the score thresholds “Passing Score” and “Good or Very Good

Score”.

In the second part, where we aim to explore which municipalities’ characteristics are associated
with regional disparities in gender achievement, we regress the SE-Based Gender Achievement

Gaps on socioeconomic and demographic regional characteristics.
5.1.1 SE-Based Gender Achievement Gap estimates at the National level

Following the methodology described in the previous section, we compute the SE-Based
Gender Achievement Gaps, at the national level (excluding Portuguese islands). Our results for

mainland Portugal align with the cited literature on Gender Achievement Gaps.

We first present the results of the pooled subjects analysis. When considering both subjects

simultaneously (Table 1), we observe that, for both low-SE and high-SE students, the SE-Based

13



Gender Achievement Gap is always positive, that is, on average, female students have a better
performance when compared to males, for all grades, and for both score thresholds. Moreover,
we observe that the magnitude of the SE-Based Gender Achievement Gaps increases with the
grade, in all cases except one (GGpg3). Indeed, in the 4™ grade, the SE-Based Gender
Achievement Gaps have a modest size, varying between 0.5 p.p.t” and 1.7 p.p., depending on
the threshold and SE background. In the 9" grade, the magnitude of the SE-Based Gender

Achievement Gaps is 3 to 9 times larger, ranging between 5.0 p.p. and 7.6 p.p.

Still considering the two subjects, we observe that socioeconomic background seems to affect
the Gender Achievement Gaps: when considering the probability of achieving a passing score,
the SE-Based Gender Achievement Gaps are larger for low-SE students. However, when the
threshold chosen is achieving a good or very good score (score higher than 3), the SE-Based

Gender Achievement Gaps are larger for high-SE students in the 6™ and 9™ grades.

Similar conclusions may be drawn from the analysis of results for the subject Portuguese
Language (Table 2). The absolute performance of female students improves in all the
considered cases and the magnitude of the SE-Based Gender Achievement Gaps is considerably
higher, being from 1.7 to 5.2 times larger than the size of the gaps registered in the pooled
subjects analysis. As in the subject pooled results, the SE-Based Gender Achievement Gaps

increase with grade and are affected by students’ socioeconomic background.

The results of the analysis that considers solely the scores of the subject Mathematics present
different statistical patterns from the ones described previously (Table 3). In the 4" grade, male
students outperform female students, for all score thresholds and for both high-SE and low-SE
students. As the grade increases, the performance of girls in Mathematics relative to boys

improves, and, from the 6™ grade on, the SE-Based Gender Achievement Gaps become positive,

17 Our percentage points refer to the probabilities of obtaining a passing score or a good or very good score.
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except in one case (GGpre3m). NO clear pattern arises regarding how the SE-Based Gender

Achievement Gap differs with changes in the score thresholds and socioeconomic conditions.

It is important to highlight that, although gender seems to play a relevant role in the
determination of students’ achievement, the socioeconomic condition seems to be a much
stronger determinant of the students’ performance. For all grades, for both genders and score
thresholds, students from the bottom 50% of the SE index distribution perform worse than the
upper 50%. In the pooled subjects analysis, the difference between the achievement measures
of high-SE and low-SE students ranges from 12.9 p.p. to 25.9 p.p. for females and from 14.0
p.p. and 25.6 p.p., for males (Table 1).
5.1.2 SE-Based Gender Achievement Gap estimates at the Regional level

In this subsection, we first report, at the municipality level, the proportion of students achieving
a grade higher than 2 and higher than 3, by gender and by socioeconomic condition
(Pfemalecyys and Pmalecy,.s ). We present these results in choropleth maps (Appendix
Figure 2). We divide the observations into seven quantiles'® and the regions belonging to the
lowest septile, where the lowest values of the achievement measures are reported, are colored
in red.

In line with the findings of Nunes et al. (2021), we observe a pattern in these choropleth maps:
there seems to be a geographical concentration of municipalities that belong to the lowest septile
of the socioeconomic-based achievement measure distribution around Area Metropolitana de
Lisboa, Algarve e Alentejo. This is the case for female and male students and for both low-SE
and high-SE students, although, when considering low-SE students, some municipalities in

Northern Portugal also present low values of the socioeconomic-based achievement measure.

18 We divide the observations into 7 quantiles, to allow for comparability with the paper by Nunes et al. (2021).
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In Figure 1, we map the SE-Based Gender Achievement Gaps at the municipality level, using
both subjects’ scores. Following the same methodology, we divide the observations into seven
quantiles and the municipalities where the municipalities with higher female-favouring

SE-Based Gender Achievement Gaps are colored in blue.

We observe in Figure 1 that, in most of the municipalities, female students outperform males
and this is true for low-SE and high-SE students (Table 4). As the grade increases, the number
of municipalities where females outperform males never decreases, for all score thresholds and

for both low-SE and high-SE students, in the pooled subjects analysis.

Contrarily to Nunes et al. (2021), who identified a geographic pattern regarding the SE-Based
Achievement Gap in Portugal, we do not find a clear spatial pattern of SE-Based Gender
Achievement Gaps, neither at the municipality nor at the NUTS 3 level (Appendix Figure 3).
We report, however, a sizeable variability in the magnitude of such gaps across municipalities.
The difference between the highest and the lowest value of the SE-Based Gender Achievement

Gap across municipalities lies between 22,6 p.p. and 30.8 p.p.

When comparing the choropleth maps for low-SE students and high-SE students, we observe
differences, but we do not find a consistent geographical pattern. However, in line with the
results at the national level, when focusing on the proportion of students with passing scores,
we find that the number of municipalities with a positive SE-Based Gender Achievement Gap
is higher when considering the low-SE students (Table 4). There is not a consistent pattern

regarding the other score threshold.

In Appendix Figure 4, choropleth maps by subject are shown and, when compared to the subject
pooled results, we find that the number of municipalities where females perform better than
males is higher when considering solely the subject Portuguese Language and lower when

considering only the subject Mathematics, for both low-SE and high-SE students and for all

16



score thresholds and grades (Table 4). Mathematics and Portuguese SE-Based Gender
Achievement Gaps at the municipality level present a positive correlation that lies between 0.23
and 0.57, values substantially lower than the ones found by Reardon et al. (2019), using a
similar methodology.
5.2. Regional Correlates of SE-Based Gender Achievement Gap

In the second part of the empirical analysis, we use solely educational data of 9" graders,
because: (i) As shown in the previous subsections, there is consistent evidence, both at the
national and municipality levels, of the general trend of SE-Based Gender Achievement Gaps
widening as grade increases. Thus, the magnitudes of the SE-Based Gender Achievement Gaps
in the 9" grade suggest that increasing our knowledge about this disparity would be particularly
relevant; (ii) As learning is a cumulative process, 9" grade SE-Based Gender Achievement
Gaps are likely to capture more persistent patterns; (iii) It is closer to the moment of decision
of the track of studies in the Upper Secondary Education.

We choose municipal variables that the literature has associated with gender inequality, as well
as other demographic and socioeconomic variables that characterize the regions. We, then,
estimate equation (1) using standardized variables and, thereby, coefficients shall be interpreted
as follows: an increase of 1 standard deviation in the sociodemographic variable X is associated
with an increase of 8 standard deviations in the SE-Based Gender Achievement Gap. We report
the estimated coefficients in Figure 2 (and in Appendix Tables 5 to 10) and highlight that
causality cannot be inferred from this analysis. We focus on the results of the score threshold
“Passing Score”, but similar conclusions shall be drawn from the other score threshold results

(Appendix Figure 11).

Education and Income: We start by analyzing the association of SE-Based Gender
Achievement Gaps with populations’ literacy and income. We find that, in the single (multiple)

linear regression, a decrease of one SD in the percentage of the population without a high school

17



diploma is associated, for low-SE and high-SE students, with a 0.37 SD (0.24 SD) and 0.22 SD
(0.28 SD) decrease in the SE-Based Gender Achievement Gap, respectively. This result is not
surprising, as social and non-market benefits from education have been widely recognized in
literature and, particularly, its contribution to human rights (Haveman and Wolfe 2002;

McMahon 2010).

The mean salary in the single linear regression analysis always presents negative coefficients
(-0.35 for low SE and -0.16 for high SE students), as well as in the multiple linear regression
for low-SE students, which suggests that, ceteris paribus, richer regions have lower SE-Based
Gender Achievement Gaps. In the multiple linear regression, the coefficient associated with

high-SE students is positive (0.04), although it is not statistically significant.

The coefficient associated with the difference between the percentage of females without Upper
Secondary Education and the percentage of males without Upper Secondary Education is
negative in both regressions and for both high-SE and low-SE students, implying that, on
average, in regions where women are less educated when compared to men, girls’ performance
in national exams worsens, when compared to boys’. However, the coefficient is not statistically

significant at 5% significance level in the multiple linear regression analysis.

Populational Density: We also find, in line with the geographical patterns observed in the
choropleth maps, that the coefficients associated with populational density, which are -0.19 and
-0.10 for low-SE and high-SE students, respectively, are negative. This suggests that SE-Based

Gender Achievement Gaps are larger in rural areas than in urban areas.

Gender Differences in the Labour Market: When analyzing the results from the simple linear
regression, we observe that the gender difference in the Unemployment Rates and the gender
difference in Inactivity Rates have positive coefficients, for low-SE and high-SE students. This

suggests that there may be higher SE-Based Gender Achievement Gaps in regions where there
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is more gender inequality in the labour market. In the multiple linear regression, the latter
variable is not significant, while the former is statistically significant at a 10% significance
level. We also consider a variable for Gender Pay Gap (defined as females’ mean earnings
minus males’ mean earnings), Which presents a positive coefficient in the single linear
regressions, as well as in the multiple linear regression for low-SE students (0.24). This result
suggests that, in regions where women’s mean wage (in comparison to men’s) is higher, girls’

performance improves (in comparison to boys”).

Cultural Habits and Gender Roles: In the second to last group of variables, we include variables
that aim to capture the regions’ degree of conservatism and commitment to traditional values
and gender roles. All five variables are statistically significant in the simple linear regression,
except the Divorce Rate, which is not significant when considering the high-SE students. We
find that religiosity, family size, and the number of marriages are positively associated with SE-
Based Gender Achievement Gaps, while divorces and paternity leave variables are found to
have a negative association with the dependent variable. In the multiple linear regression, the
religiosity variable is statistically significant, and we find that 1 SD increase in the proportion
of religious population is associated with an increase in the SE-Based Gender Achievement
Gap of 0.39 SD and 0.11 SD, for low-SE students and high-SE students, respectively.

Moreover, in the multiple linear regression, for high-SE students, the paternity leave variable
has a statistically significant negative coefficient (-0.17). The sign of the coefficient is
consistent with the results of Farré et al. (2022), who find evidence that the introduction of

paternity leave in Spain led children to display more gender-egalitarian norms.

Election Outcomes: In the single (multiple) linear regression, the association between the left-
wing parties voting share and the SE-Based Gender Achievement Gap of low-SE students is
statistically significant and we estimate that a 1 SD increase in the voting share of left-wing

parties is associated with 0,19 SD (0,18 SD) decrease in the SE-Based Gender Achievement
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Gap for low-SE students. This sign is consonant with the papers reviewed under Section 2,
since, as left parties are more associated with the defense of equality between women and men
(PPDM 2019), it is likely that, in regions with a high share of left voters, gender stereotypes are
less prevalent. We also find that the abstention rate is statistically significant when considering
high-SE students, in both regressions. In the multiple linear regression analysis, a 1 SD increase
in abstention rate is associated with a 0.24 SD increase in the SE-Based Gender Achievement

Gap.

When comparing the results from low-SE and high-SE students, we observe that the signs of
all coefficients are the same with only two exceptions. However, as it is possible to observe in
Figure 2, the magnitudes are, in general, higher in absolute terms for the low-SE students. The
results of the second part of the analysis by subject are presented in Appendix Figures 9 and
10. Except for two, all the coefficients whose sign differs from the pooled analysis are not

statistically significant.

6. Conclusion

This paper provides a cross-sectional analysis of achievement in standardized national exams
in Portugal by gender and socioeconomic background. We report SE-Based Gender
Achievement Gaps at the national and municipality levels, considering two different
achievement measures (achieving (i) a passing score and (ii) a “good” or “very good” score).

Below, we summarize our main findings. We find that, independently of socioeconomic
background, on average, females tend to outperform males, when considering Mathematics and
Portuguese Language together and the latter separately. Females’ gender-relative performance
improves with grade and, in the 9" grade, the Mathematics SE-Based Gender Achievement Gap
becomes positive for the majority of the municipalities. We find that, when considering the
proportion of students who achieve a passing grade, SE-Based Gender Achievement Gaps are

consistently larger for students from a less privileged background, in a pooled subjects analysis.
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These findings suggest that boys, particularly those from a more disadvantaged socioeconomic
background, may not be achieving their full potential in school, which has negative
consequences for their future, but also for the whole society (OECD 2015). Girls’
underperformance in Mathematics in the earlier grades seems to be consistent with a pattern
that later emerges in the labour market, where women are underrepresented in STEM areas

(ILO 2021).

In the regional analysis, when considering indicators for educational performance for each
gender, we observe a similar geographical pattern as the one described by Nunes et al. (2021).
We also observe a sizable variation of SE-Based Gender Achievement Gaps across
municipalities, although we do not observe a clear geographical pattern. Then, we explain the
regional differences in SE-Based Gender Achievement Gaps in five dimensions: population’s
education and income, populational density, political outcomes, cultural habits, and gender
differences in the labour market. We find that SE-based Gender Achievement Gaps have a
positive association with religiosity and a negative association with populational density and
education. Additionally, SE-Based Gender Achievement Gaps also tend to be higher in

municipalities where the wage difference between males and females is lower.

Although these findings give us some insights into the characterization of regions with higher
SE-Based Gender Achievement Gaps, we cannot identify the causal mechanism of such
disparities. Another limitation of this study relates to the difficulty of obtaining accurate
measures of regional cultural and social norms. Possible extensions of this study could consider
(i) teacher scores (as grading systems based on exams tend to favor boys (Angelo and Reis
2021), the computed SE-based Gender Achievement Gaps may be underestimated); (ii) the
choice of track and achievement in Upper Secondary Education; and (iii) the enrolment and
choice of studies in Higher Education. Further research on this topic should also focus on
exploring exogenous local shocks, in order to estimate causal effects.
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Figures and Tables

Table 1: Pooled Subjects SE-Based Gender Achievement Gaps at the National Level

Good or Very

Passing Score (> 2) Good Score (> 3)

Grade Low-SE  High-SE Low-SE High-SE
Females 0.742 0.871 0.315 0.533

4 Males 0.726 0.866 0.298 0.518
Gender Gap  0.016 0.005 0.017 0.016
Females 0.681 0.854 0.223 0.481

6 Males 0.627 0.824 0.167 0.423
Gender Gap  0.054 0.030 0.055 0.058
Females 0.540 0.768 0.180 0.425

9 Males 0.473 0.719 0.131 0.349
Gender Gap  0.066 0.050 0.050 0.076

Notes: This table displays the educational performance of female and male
students conditional on the socioeconomic background, and the SE-Based
Achievement Gaps, for the 4", 6" and 9t grades, considering the subjects
Portuguese Language and Mathematics, at the national level. We consider two
score thresholds: ”Passing Score” (> 2) and ”Good or Very Good Score” (> 3).

Table 2: Portuguese SE-Based Gender Achievement Gaps at the National Level

Good or Very

Passing Score (> 2) Good Score (> 3)

Grade Low-SE  High-SE Low-SE  High-SE
Females 0.804 0.914 0.342 0.576

4 Males 0.739 0.880 0.269 0.494
Gender Gap  0.065 0.034 0.067 0.083
Females 0.799 0.919 0.274 0.532

6 Males 0.703 0.865 0.167 0.406
Gender Gap  0.096 0.054 0.107 0.126
Females 0.684 0.859 0.198 0.432

9 Males 0.557 0.769 0.115 0.302
Gender Gap  0.127 0.090 0.083 0.130

Notes: This table displays the educational performance of female and male
students conditional on the socioeconomic background, and the SE-Based
Achievement Gaps, for the 42, 6t2 and 9*® grades, considering the subject
Portuguese Language, at the national level. We consider two score
thresholds: ”Passing Score” (> 2) and ”Good or Very Good Score” (> 3).
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Table 3: Mathematics SE-Based Gender Achievement Gaps at the National Level

Good or Very

Passing Score (> 2) Good Score (> 3)
Grade Low-SE  High-SE Low-SE  High-SE
Females 0.680 0.828 0.289 0.490
4 Males 0.713 0.852 0.328 0.541
Gender Gap  -0.033 -0.024 -0.039 -0.051
Females 0.562 0.789 0.171 0.430
6 Males 0.551 0.783 0.167 0.440
Gender Gap  0.011 0.006 0.004 -0.010
Females 0.400 0.678 0.163 0.418
9 Males 0.390 0.668 0.147 0.395
Gender Gap  0.009 0.009 0.016 0.023

Notes: This table displays the educational performance of female and male
students conditional on the socioeconomic background, and the SE-Based
Achievement Gaps, for the 42, 62 and 9*® grades, considering the subject
Mathematics, at the national level. We consider two score thresholds:

?Passing Score” (> 2) and ”Good or Very Good Score” (> 3).

Table 4: Percentage of Municipalities where SE-Based Gender Achievement Gap is positive

Good or Very

Passing Score (> 2) Good Score (> 3)

Grade Low-SE  High-SE Low-SE High-SE
Pooled 0.763 0.604 0.755 0.687

4 Mathematics 0.245 0.219 0.205 0.158
Portuguese Language  0.946 0.871 0.939 0.935
Pooled 0.968 0.860 0.957 0.935
6 Mathematics 0.655 0.579 0.615 0.396
Portuguese Language  0.989 0.942 0.986 0.989
Pooled 0.968 0.946 0.957 0.975
9 Mathematics 0.550 0.673 0.694 0.773
Portuguese Language  0.996 0.986 0.989 0.996

Notes: This table displays the percentage of municipalities where the SE-Based Gender
Achievement Gap is positive, that is, where females outperform males, for the 42, 62 and 9t®
grades, considering the each subject separately and the pooled subjects case. We consider two
score thresholds: ”Passing Score” (> 2) and ”Good or Very Good Score” (> 3).
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Figure 1: The Geography of SE-Based Gender Achievement Gaps
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Notes: This figure displays choropleth maps of SE-Based Gender Achievement Gaps in pooled subjects for low-SE and high-SE students, for both score
thresholds and for the 4", 6t and 9*h grades, at the municipality level, using data on all years of observation. The higher female-favouring SE-Based

Gender Achievement Gaps are coloured in blue. 24



Figure 2: SE-Based Gender Achievement Gaps and Socioeconomic and Demographic variables

(a) Low-SE
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(b) High-SE
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Notes: This figure displays the estimated coefficients from OLS multiple linear regressions, as in equation (1), of pooled subjects SE-Based Achievement
Gaps on the socioeconomic and demographic variables, grouped in five dimensions. We consider the score threshold ”Passing Score” (> 2) and 9*" grade
students from high-SE and low-SE backgrounds. Coeflicients shall be interpreted as follows: an increase of 1 standard deviation in the socioeconomic

variable is associated to an increase of 8 standard deviations in SE-Based Gender Achievement Gap.
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Appendix

Table 1: Portuguese Educational System

Grades Typical Ages
Pre-School 3tob
Elementary Education 1%t to 6th 6 to 11
Lower Secondary Education 7th to gth 12 to 14
Upper Secondary Education 10" to 120 15 to 18

(Students may choose between Science-humanities

courses or Technological courses)

Notes: This table reports information on the 4 cycles of the Portuguese Educational System.

Table 2: Number of Exams used in the analysis for each academic year and grade

Academic Year

Grade 2007/2008 2008/2009 2009/2010 2010/2011 2011/2012 2012/2013 2013/2014 2014/2015 2015/2016 2016/2017 2017/2018 Total
4 103555 194,924 198,413 182,721 177,115 183012 171,102 172,405 0 0 0 1,474,147
6 205,200 198,759 109,877 197,064 195367 188,008 183,579 176,206 0 0 0 1,544,060
9 171,784 157,275 156,210 156,877 160,224 166,375 162,744 166,773 161,492 164,954 160,200 1,784,908
Total 570,539 550,958 554,500 536,662 532,706 538,205 517,425 515384 161,492 164,954 160,200 4,803,115

Notes: This table reports the number of exams used in the analysis for each academic year and grade.
After the academic year of 2014/2015, there are only exam scores data regarding the 9*" grade, as the National Exams for 4" and 6'* grades were abolished.

Table 3: Number of Exams used in the analysis for each subject and grade

Grade Mathematics Portuguese Language

1 736,709 737,438
6 772,227 771,833
9 893,588 891,320

Notes: This table reports the number of exams
used in the analysis for each subject and grade.
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Table 4: Descriptive statistics on Socioeconomic and Demographic Municipality-level variables

Percentile
Variable Mean Standard Deviation ~ Minimum  Maximum 25 50 75
% of Population without 0,763 0,071 0,470 0,886 0,725 0,777 0,815
High School Diploma
Gender Difference in % of Population —0,038 0,017 —0,080 0,029 —0,049 —0,038 —0,027
without High School Diploma
Average Wage 876,909 158,761 673,100 1721,200 770,200 841,900 932,000
Abstention Rate 0,433 0,056 0,300 0,627 0,395 0,427 0,468
Left-wing Parties Voting Share 0,443 0,125 0,140 0,796 0,349 0,435 0,516
Population Density 311,491 865,988 5,100 7363,400 25,200 70,200 174,900
Gender Pay Gap —184,073 131,181 —1460,200 38,300 —221,900 —165,400 —110,900
Gender Difference in 0,030 0,033 —0,050 0,168 0,008 0,026 0,046
Unemployment Rate
Gender Difference in 0,115 0,033 0,052 0,234 0,093 0,111 0,137
Inactivity Rate
Religious Population 0,942 0,050 0,767 0,993 0,914 0,962 0,982
Marriages 0,343 0,114 0,051 0,783 0,273 0,333 0,414
Divorces 0,739 0,360 0,000 2,500 0,505 0,672 0,900
Average Family Size 2,542 0,203 2.100 3.100 2.400 2.500 2.600
Paternity Leave 0,554 0,176 0,182 1,072 0,416 0,545 0,676

Notes: This table reports descriptive statistics on socioeconomic and demographic municipality-level variables.
Data concerns the year 2011, except Paternity Leave, which regards the year 2014. The data source is Statistics Portugal (INE).
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Table 5: Single Linear Regressions of SE-Based Gender Achievement Gaps on Socioeconomic and Demographic variables

Passing Score (> 2)

Low-SE High-SE
Variable (1) (2)
Percentage of Population Without 0.367+** 0.223***
High School Diploma (0.037) (0.027)
Gender Difference in the Percentage of -0.246%** -0.146%**
Population Without High School Diploma (0.048) (0.021)
Average Wage -0.354%** -0.161%F**
(0.038) (0.030)
Abstention Rate 0.079 0.235***
(0.063) (0.044)
Left.wing Parties Voting Share -0.188%** -0.048
(0.065) (0.046)
Population Density -0.189%** -0.095%**
(0.024) (0.015)
Gender Pay Gap 0.388*** 0.119*
(0.072) (0.066)
Gender Difference in Unemployment Rates — 0.409%** 0.230%**
(0.051) (0.055)
Gender Difference in Inactivity Rates 0.309%** 0.205%**
(0.046) (0.045)
Religious Population 0.473%** 0.187%**
(0.042) (0.040)
Marriages 0.181** 0.129%*
(0.081) (0.060)
Divorces -0.254%** -0.008
(0.084) (0.076)
Average Family Size 0.296%** 0.154%%*
(0.044) (0.049)
Paternity Leave -0.200%* -0.229%**
(0.078) (0.046)

Notes: This table reports the coefficients and standard errors of OLS simple regressions
of SE-Based Gender Achievement Gaps on the socioeconomic and demographic variables.
We consider the score threshold ”Passing Score” (>2) and we run a regression for each
socioeconomic group of students.

Significance Levels: *p<0.10, **p<0.05, ***p< 0.01 .
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Table 6: Multiple Linear Regression of SE-Based Gender Achievement Gaps on Education and Income variables

Passing Score (> 2)
Low-SE High-SE
Variable (1) (2)
Percentage of Population Without 0.243***  (0.227***
High School Diploma

(0.058) (0.036)
Gender Difference in the Percentage of -0.041 -0.050%*
Population Without High School Diploma

(0.039) (0.030)

Average Wage -0.126* 0.041
(0.067)  (0.046)
Constant 0.066 -0.101**
(0.043)  (0.039)
Observations 278 278
R? 0.374 0.302

Notes: This table reports the coefficients and standard errors of an OLS
multiple regression of SE-Based Gender Achievement Gaps on the variables
that belong to the group ”"Education and Income”. We consider the score
threshold ”Passing Score” (>2) and we run a regression for each socioeconomic
group of students. Significance Levels: *p<0.10, **p<0.05, ***p< 0.01 .

Table 7: Single Linear Regression of SE-Based Gender Achievement Gaps on Population Density

Passing Score (> 2)

Low-SE High-SE
Variable (1) (2)
Population Density —-0.189%** -0.095%**

(0.024) (0.015)
Constant 0.001 -0.250%**

(0.055) (0.037)
Observations 278 278
R? 0.207 0.180

Notes: This table reports the coefficients and standard errors
of an OLS simple regression of SE-Based Gender Achievement
Gaps on the Population Density Variable. We consider the
score threshold ”Passing Score” (>2) and we run a regression
for each socioeconomic group of students.

Significance Levels: *p<0.10, ¥**p<0.05, ***p< 0.01 .
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Table 8: Multiple Linear Regression of SE-Based Gender Achievement Gaps on Gender Differences in the Labour Market variables

Passing Score (> 2)

Low-SE High-SE
Variable (1) (2)
Gender Pay Gap 0.236*** 0.045
(0.066) (0.056)
Gender Difference in Unemployment Rates — 0.306%*** 0.157*
(0.068) (0.089)
Gender Difference in Inactivity Rates 0.021 0.082
(0.067) (0.085)
Constant -0.035 -0.202%**
(0.044) (0.048)
Observations 278 278
R? 0.3242 0.1401

Notes: This table reports the coefficients and standard errors of an OLS multiple
regression of SE-Based Gender Achievement Gaps on the variables that belong to
the group ”Gender Differences in the Labour Market”. We consider the score
threshold ”Passing Score” (>2) and we run a regression for each socioeconomic
group of students.Significance Levels: *p<0.10, **p<0.05, ***p< 0.01 .

Table 9: Multiple Linear Regression of SE-Based Gender Achievement Gaps on Cultural Habits and Social Norms variables

Passing Score (> 2)

Low-SE High-SE
Variable (1) (2)
Religious Population — 0.389*** 0.105***
(0.054) (0.037)
Marriages 0.047 0.049
(0.053) (0.049)
Divorces -0.072 0.026
(0.056) (0.041)
Average Family Size 0.058 0.041
(0.043) (0.045)
Paternity Leave -0.038 -0.165%**
(0.042) (0.040)
Constant -0.115%* -0.190%**
(0.045) (0.048)
Observations 277 277
R? 0.414 0.228

Notes: This table reports the coefficients and standard errors of an OLS
multiple regression of SE-Based Gender Achievement Gaps on the variables
that belong to the group ”Cultural Habits and Social Norms”. We consider
the score threshold ”Passing Score” (>2) and we run a regression for each
socioeconomic group of students.

Significance Levels: *p<0.10, **p<0.05, ***p< 0.01 .
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Table 10: Multiple Linear Regression of SE-Based Gender Achievement Gaps on Election Outcomes variables

Passing Score (> 2)
Low-SE High-SE
Variable (1) (2)
Abstention Rate 0.043 0.234**%*
(0.063) (0.048)
Left-Wing Parties Voting Share -0.176*** -0.005
(0.067) (0.049)

Constant -0.110* -0.229%**
(0.062) (0.042)

Observations 278 278

R? 0.042 0.122

Notes: This table reports the coefficients and standard errors of

an OLS multiple regression of SE-Based Gender Achievement Gaps
on the variables that belong to the group ”Election Outcomes”.
We consider the score threshold ”Passing Score” (>2) and we run
a regression for each socioeconomic group of students.

Significance Levels: *p<0.10, **¥p<0.05, ***p< 0.01 .
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Figure 1: Socioeconomic Index distribution

1.5
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Notes: This figure displays the distribution of the SE Index, for public and private students. The x-axis represents the SE Index.
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Figure 2:
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Notes: This figure displays choropleth maps of the performance of low-SE and high-SE students by gender, for pooled subjects, for both score thresholds
and for the 9t" grade, at the municipality level. The lowest values of the achievement measures are colored in red.
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Figure 3: The Geography of SE-Based Gender Achievement Gaps by NUTS III
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Notes: This figure displays choropleth maps of SE-Based Gender Achievement Gaps for low-SE and high-SE students, for pooled subjects, for both
score thresholds and for the 9t grade, at the NUTS III level. The higher female-favouring SE-Based Gender Achievement Gaps are coloured in blue.
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Figure 4: The Geography of SE-Based Gender Achievement Gaps by Subject
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Notes: This figure displays choropleth maps of the SE-Based Gender Achievement Gaps for the 9t grade, for low-SE and high-SE students, for both
score thresholds and for the subjects Portuguese Language and Mathematics separately. The higher female-favouring SE-Based Gender Achievement

Gaps are coloured in blue.
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Figure 5: Education and Income

1673743
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Notes: This figure displays the geographic distribution of (i) the number of people aged 15 or older without Upper Secondary Education divided by
the number of people aged 15 or older in 2011; (ii) the gender difference in the former measure; and (iii) the average wage of full-time workers in the
private sector in 2011. The data source is Statistics Portugal (INE).

Figure 6: Election Outcomes and Population Density
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Notes: This figure displays the geographic distribution of (i) the abstention rate in the 2011 Elections; (ii) the left-wing parties voting share in 2011
Elections; and (iii) the population density in 2011. The data source is Statistics Portugal (INE).
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Figure 7: Gender Differences in the Labour Market
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Notes: This figure displays the geographic distribution of (i) the gender difference in gross monthly wage of full-time workers in the private sector in
2011; (ii) the gender difference in unemployment rates in 2011; and (iii) the gender difference in inactivity rates in 2011. The data source is Statistics
Portugal (INE).
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Figure 8: Cultural Habits and Social Norms
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Notes: This figure displays the geographic distribution of (i) the percentage of the religious Portuguese population in 2011; (ii) the number of marriages
in 2011 divided by number of people aged between 20 and 44 in that year; (iii) the number of divorces in 2011 per 100 weddings in 2011; (iv) the average
family size in 2011; and (v) the paternity leave amount per birth in 2014. The data source is Statistics Portugal (INE).
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Figure 9: Portuguese Language SE-Based Gender Achievement Gaps and Socioeconomic and Demographic variables
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Notes: This figure displays the estimated coefficients from OLS multiple linear regressions, as in equation (1), of Portuguese Language SE-Based
Achievement Gaps on the socioeconomic and demographic variables, grouped in five dimensions. We consider the score threshold ”Passing Score” (> 2)
and 9" grade students from high-SE and low-SE backgrounds. Coefficients shall be interpreted as follows: an increase of 1 standard deviation in the

socioeconomic variable is associated to an increase of 8 standard deviations in SE-Based Gender Achievement Gap.
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Figure 10:

Mathematics SE-Based Gender Achievement Gaps and Socioeconomic and Demographic variables
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Notes: This figure displays the estimated coefficients from OLS multiple linear regressions, as in equation (1), of Mathematics SE-Based Achievement

Gaps on the socioeconomic and demographic variables, grouped in five dimensions. We consider the score threshold ” Passing Score” (> 2) and

9th

grade

students from high-SE and low-SE backgrounds. Coefficients shall be interpreted as follows: an increase of 1 standard deviation in the socioeconomic

variable is associated to an increase of 8 standard deviations in SE-Based Gender Achievement Gap.
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Figure 11: SE-Based Gender Achievement Gaps and Socioeconomic and Demographic variables
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Notes: This figure displays the estimated coefficients from OLS multiple linear regressions, as in equation (1), of pooled subjects SE-Based Achievement
Gaps on the socioeconomic and demographic variables, grouped in five dimensions. We consider the score threshold ”Good or Very Good Score” (> 3)
gth

and grade students from high-SE and low-SE backgrounds. Coefficients shall be interpreted as follows: an increase of 1 standard deviation in the

socioeconomic variable is associated to an increase of 8 standard deviations in SE-Based Gender Achievement Gap.
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