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Abstract

This paper analyzes the impact of grading practices on the gender gap in student achievement.
We examine the gender difference in the difference between teacher grading and scores on
national exams to test whether there are gender differences associated with different grading
systems. We use data on 21 subjects across humanities and sciences for students taking ex-
ams between the 4™ and 12" grades from 2007 to 2018 in Portugal. Our results indicate that

a grading system based on exams favors boys while one based on teacher assessment favors girls.
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1 Introduction

In recent years the gender gap in student achievement has been steadily closing in several
developed countries, with girls catching up in almost every field and even surpassing boys in
some fields.! Throughout the world girls generally outscore boys in fields that require more
reading skills, whereas in mathematics the results are more mixed (Machin and Pekkarinen,

2008, Hyde et al., 2008, Guiso et al., 2008).

While the numbers are indisputable, the reasons behind the reversal of the gender gap in
academic achievement are far from being settled. In this paper we look at the role of the
evaluation system on the measured gender gap in student achievement. More specifically, we

look at the differences between teacher assessment and evaluation through national exams.

The literature has discussed noncognitive skills as one potential source of the observed gender
differences in achievement. In the words of Cornwell et al.(2013), who looked at primary
schools in the US, “Boys who perform equally as well as girls on reading, math and science
tests are graded less favorably by their teachers, but this less favorable treatment essentially
vanishes when noncognitive skills are taken into account” (p.236). Different grading systems
reward non-cognitive skills differently, implying that the choice of the grading system and its

application at different levels of education may influence the gender gap in student achievement.

In general, educational systems rely heavily on teacher grading to determine student final scores.
Teachers take into account several dimensions of student performance that are likely to be related

to a set of non-cognitive skills (such as emotional maturity, empathy, and interpersonal skills)

I'See for example the OECD (2012) PISA report for gender differences in mathematics, reading, and science.



that can influence students’ behavior.? Girls may be more amenable to the learning process than
boys, which makes teachers more prone to reward them with a higher score (Cornwell et al.,
2013). But it may also be the case that higher scores obtained by girls is related to teachers’
gender bias in evaluating students (Lavy (2008), Hinnerich et al. (2011), Hanna and Linden

(2012), Carlana (2019)).

Compared with teacher grading, national exams are likely to be a more objective instrument to
establish comparisons between students. Besides being equal for all students they are usually
graded in a blind way, and according to grading criteria that are nationally defined. On the
other hand, compared with written tests taken in the classroom exams are likely to have a higher
associated stress component, especially when the stakes are high, which given the differential
response of boys and girls to stressful situations and to low vs. high stakes testing may contribute
to a relatively worse performance of girls (Falch and Naper (2013), Ors et al. (2013), Jurajda

and Miinich (2011), Cai et al. (2018), Azmat et al. (2016)).

This paper examines the gender difference in the difference between teacher grading and national
exam scores to test whether there are gender differences associated with the different grading
systems and whether they change across the academic path. We use teacher grading and national

exam scores for several cohorts of Portuguese students, in the 4", 6™, 9 11t and 12" grades.

Our work contributes to the existing literature on how grading practices may affect boys’ and
girls’ scores differently, in two ways. The first is related to the subjects considered. Unlike most
existing studies that focus on language and mathematics, we are able to examine scores for 21

subjects across humanities and sciences, using information about all students in the academic

%For a deeper understanding regarding the relevance of personality traits for both academic and professional
success see, for example, Almlund et al. (2011).



track of secondary education who take at least one national exam. Second, we have data for 12

repeated cross sections for students from grade 9 to grade 12.

Our approach is to compare the overall impact of the two evaluation schemes on gender
differences in student achievement. We identify a positive assessment gap in all the grades that
is systematically larger for girls. The results obtained indicate a gap in assessment that is greater
for girls in the large majority of the subjects under analysis, in both humanities and sciences,
which suggests that a grading system based on exams favors boys, while one based on classroom

evaluation favors girls.

The remainder of this paper is organized as follows. A review of the literature is conducted in
the next section. Section 3 gives an overview of the Portuguese educational system. Section
4 presents the data used and a first analysis of the gender differences in the assessment gap,
the latter defined as the difference between teacher grading scores and national exams scores.

Section 5 presents the regression analysis and the main results, and the final section concludes.

2 Literature Review

This paper contributes to the literature on how different grading practices may affect boys’ and
girls’ differently. Thus, it is related to the literature that examines the impact on the gender
gap of different dimensions of the evaluation schemes as blind vs non-blind evaluations, higher
vs lower stakes tests and teacher gender bias. We review this literature with more emphasis
on those dimensions that may contribute to the overall difference between teacher grading and

national exam scores in the context of the Portuguese educational system.



Some previous studies compare blind and non-blind scores of similar tests to examine teachers’
gender bias in evaluating students’ tests (Lavy, 2008, Hinnerich et al., 2011). Lavy (2008)
uses data on blind and non-blind scores from matriculation exams of Israeli students for several
cohorts of 12 graders in 9 subjects across humanities and sciences. Both scores result from
single tests, taken one to three weeks apart from each other. Both tests follow exactly the same
format and contain questions drawn from the same question bank. The main difference between
the two scores comes from the fact that one is graded blindly by external examiners and the
other is graded by school teachers. Under this setting Lavy (2008) finds evidence that strongly
suggests a bias against boys in each subject. Hinnerich et al. (2011) also test for discrimination
against boys, using data from Swedish high schools. They compare blind and non-blind scores
of exactly the same Swedish Language test, for a random sample of about 1700 9" graders,
and find no evidence of gender bias against boys in grading. It is worth emphasizing the fact
that Hinnerich’s study looks only at Swedish Language, and therefore does not allow ruling out

discrimination in the remaining subjects.

Hanna and Linden (2012), conducting a field experiment in India, obtain no teachers’ gender
bias; however, their results indicate a statistical discrimination against lower-caste students.
Carlana (2019), measuring teacher stereotypes by the Gender-Science Implicit Association Test
applied in a sample of Italian schools, also obtains a positive impact of these stereotypes on
the gender gap (in favor of boys) on math performance, but not on literature.> Overall, taking
into account the different results presented in the literature coming from different educational

systems, teachers’ gender bias is certainly one channel that may contribute to the gender gap

3Going one step further, Carlana (2019) shows that this teacher gender bias has a negative impact on girls’
subsequent achievement. Terrier (2020) and Lavy and Sand (2018) have also measured the impact of teachers’
gender bias on students’ subsequent achievement.



on the difference between teacher evaluation and exam scores. However, in most cases the two
evaluations being compared are not exactly alike. So, other factors may contribute to explain

the potential gender gap.

Other studies have looked at gender differences in response to stressful situations, as is the case
of high-stakes exams. Falch and Naper (2013), using data on Norwegian student scores in the
10" grade, study how boys and girls react to a change on test stakes. These authors use variation
in exam stakes in different counties and also compare exam results to a low-stakes national test.
On both cases they find evidence that female students have a relatively lower score at the lower
stakes evaluation which goes against the hypothesis that girls obtain relatively worse results
under stressful conditions. However, other studies have obtained different results. Ors et al.
(2013) use data from students at HEC Paris, a top European business school, and compare male
and female results in exams with different stakes. They obtain that males do relatively better at
the high stakes entrance exam, but comparing the same group of students in other lower stakes
exams done both earlier in time (the baccalaureat) and later in time (first year exams at HEC
Paris), the advantage of male students is reversed or disappears. Jurajda and Miinich (2011),
for applicants to Czech universities with a varying level of competition, and Cai et al. (2018),
comparing scores at the highly competitive China’s National College Entrance Exam and at
a low-stakes mock examination held two months earlier, also obtain that female students do
relatively worse under more stressful conditions. Azmat et al. (2016) use data for high-school
students from a private school in Barcelona, Spain, and are able to compare the gender gap in
tests with low, medium and high stakes for several cohorts. They are also able to conduct an
experiment which allows isolating the impact of stakes on the gender gap for a group of around

200 students. They obtain strong results showing that "overperformance by female students



compared with male students in school is reduced or even negated as the stakes are increased
substantially." Thus, it seems that most studies conclude in favor of the existence of gender
differences in response to stressful situations with girls performing relatively worse than boys

under higher stakes.

Contributing to this discussion but introducing a different perspective, Pekkarinen (2015) studied
gender differences in the strategies adopted when answering multiple choice university entrance
exams. He shows that boys and girls tend to adopt different strategies and it seems that strategies
adopted by girls under more competitive pressure contribute to their lower performance relative
to their results in less competitive evaluations. Thus, multiple choice exams may contribute
to a gender gap in favor of boys. There is also some research on the impact of grading
schemes on gender gaps. For example, Czibor et al. (2014) compare relative grading with
absolute or criterion-referenced grading, noting that relative grading creates a more competitive
environment. These authors implement a randomized controlled trial in a second year course
of a Bachelor program in a Dutch university to compare grading on a curve (relative grading) to
absolute grading and obtain that men tend to score higher under relative grading, thus decreasing

the gender gap in exam performance.*

Another mechanism that may contribute to the gender gap in the difference between teacher
grading and exam scores is the possibility that boys and girls react differently to continuous
vs one-shot evaluations. Machin and McNally (2005) argue that increasing the weight of

coursework elements in students’ evaluation, as happened in the UK in 1988, improves girls’

4The impact of testing format on gender gaps has been studied by other authors (e.g. Riener and Wagner
(2017)). We don’t explore further this literature nor the literature on the impact of the type of grading as in
the Portuguese educational system in class tests and national exams tend to have similar formats, including both
multiple choice and open-ended questions, and both teacher and national exam scores are criterion—based graded
(see next section). Thus, these mechanisms don’t help to explain the differences in the gender gap between teacher
scores and national exam scores observed in this paper.



relative performance.

Closer to our paper, some studies have compared the overall impact of different grading schemes.
Marcenaro-Gutierrez and Vignoles (2015) compare teacher and test-based assessments in read-
ing and mathematics for two cohorts of Spanish students aged 11 and 15. They find evidence
that in mathematics the difference between teacher assessment and test-based results is signifi-
cantly higher for girls than for boys, implying that teacher evaluation benefits girls. In reading
they obtain no significant difference between genders. Falch and Naper (2013), using data on
Norwegian student scores in the 10" grade, and Lindahl (2007), using Swedish student data for
9t graders, obtain that an evaluation system that relies heavily on teacher grading lowers boys’

scores relative to girls’.

3 Institutional Setting

Portugal has 12 years of compulsory education.’ Children attend school from the year they turn
6 to the year they turn 18 and private and public schools coexist in all levels of education.® At the
end of the 9" grade students can choose between two different tracks of secondary education,
the academic track and the professional track. The academic track targets students who want
to pursue a university degree. In the 2011/2012 school year, students enrolled in this track
represented roughly 57% of the secondary students. Within this track there are four major areas

of study: Sciences and Technology; Economics; Languages and Humanities; Visual Arts (see

5In 2009, a law was approved extending compulsory education to 12 years or until the student is 18, with
implications for students finishing secondary education from 2016 on. This may be one of the contributing factors
for the steadily decrease of the percentage of students out of school at the age of 17, from 22.2% in 2007/08 to
3.8% in 2017/18. Also, the percentage of those aged 18-24 with at most lower secondary education (9" grade) and
who were not in further education and training decreased between 2002 and 2019, from 50% to 10.6%.

The percentage of students in private schools is around 13% at all cycles of basic education and of around
20% in secondary education.



Figure 1).

We use data from 2007 to 2018. However, regarding the 4" and 6™ grade, national exams
mandatory to all students started in 2013 and 2012 respectively, and were only in place untill
2015. For the 9™ grade, all students were tested by means of national exams over the whole
period. Finally, and also for the whole period, all students that follow the academic track of

secondary education take national exams at the end of the 11" and 12" grade.

Portuguese and mathematics are the only subjects tested at the end of the 4™, 6™ and the 9™
grade, whereas at the end of secondary education there are national exams in 21 different
subjects. The Portuguese Language national exam is the only one that is mandatory for all
students at the end of secondary education. Each secondary student must take exams in 3 other
subjects that are specific to their field of study at the end of the 11™ or the 12" grade. Students
are tested in the 11" grade on 2 of the biennial subjects attended during the 10" and 11" grade.
In the 12" grade, besides the mandatory exam in Portuguese Language, students take the exam

that is mandatory for their field of studies.

Exams happen in June, one to two weeks after the end of classes and after the publication
of teacher grades. They are curriculum based, include both multiple choice and open-ended
questions and take between 90 to 150 minutes depending on the subject. The evaluation of
the exam copies is based on the answer key and grading scheme provided by an agency of the
Ministry of Education. Exams are graded anonymously by teachers from a school different than
the one attended by the student. They are solely identified by an id-number and the student

name is not written in the exam.” Grades are given based on absolute or criterion-referenced

"The id-number that identifies the exam is not known to the student.
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* After 2016, all students in the Portuguese educational system face 12 years of compulsory education, therefore

including secondary education.



evaluation. There is no "curving" or relative grading. Exams from previous years and their
answer keys are available online to teachers and students and are frequently used as studying

materials.

Teacher grades are based on several coursework elements, that include in-class tests but also
homework, oral presentations, class participation and student behavior. The weight of the
different elements varies across schools and subjects. In exam years it is known that teachers
prepare their students for the exams and usually written tests follow the exams’ model. Although
there is no regulation on the number of written tests, the most common is to have two tests
per trimester leading to around six written tests per year. In the Portuguese educational system

curving is not used thus, like in national exams, teacher grades are based on absolute criteria.

In the 4™, 6" and 9" grades, both teacher grades and exam scores are given in a 1 to 5 scale,
where 3 to 5 are passing grades. In secondary education, teacher grades are given in a O to
20 scale but exam scores are published in a 0 to 200 scale. We converted the 0 to 200 scale
to the 0 to 20 scale following the rules determined by the Ministry of Education to calculate
the students’ final GPA: the score is divided by 10 and rounded to the nearest whole number.
The 0 to 20 scale was converted to the 1 to 5 scale using the criteria defined by the Ministry
of Education: level 1 corresponds to the interval of scores [0,4), level 2 to [4,10), level 3 to
[10,14), level 4 to [14,18), and level 5 to [18,20]. It is usual that teachers classify in-class tests
using the 0-200 scale, but the final grade is always published in the O to 20 scale, the minimum

passing grade being 10.

A student can take the national exam in a subject as an internal or as an external student. To be

considered an internal student it must be the case that he/she attended classes in that school for

10



the subject on which he/she takes the national exam. Moreover, secondary school students must
obtain a final score from teacher grading of at least 10 (on a 1 to 20 scale) to be able to take
the exam as internal students. External students are are all of the remaining. For students who
take exams as internal students, 30% of the final score is determined by his/her exam score, the
remaining 70% is determined by teacher grading.® Higher education access is determined by
a weighted average of high-school GPA and scores on national exams, where the weight of the
latter varies between 40% and 50% of their application score, depending on the university and

degree they are applying to.

4 Data and descriptive statistics

The data sets used are available online (on the Ministry of Education’s website) and contain
yearly information from 2007 to 2018 on the results obtained by students in the 9®, 11%, and
12" grade exams.” Data is available from 2012 to 2015 for 6™ graders, and from 2013 to 2015
for 4™ graders. For each student we know age, gender, field of study, the school of enrollment
and its geographical location. Unhappily, the data set does not allow us to link the different
exams of the same student. Nonetheless, for each exam we know the exam score, the score
obtained from teacher grading, if the student is enrolled as an internal student and the student

characteristics refered above.

As we want to compare exam scores with teacher grading, we consider only internal students.

Thus, the data set excludes the secondary students in the left tail of the scores distribution. This

8Students can cancel their enrollment in a subject and take the national exams as external students, in which
case their final score is determined entirelly by the exam score. Unfortunately, the data does not allow to identify
the students that cancel their enrollment.

9 Although the database has existed since 1998, information on students’ gender is available only since 2007.
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may represent a problem if selection into the sample depends on gender when considering only
internal students. Analysis of the data shows that from the exams taken by boys enrolled in the
academic track of secondary education, 69% are for internal students. The corresponding value
for girls is 71%. Although the average difference is of 2 p.p., the yearly difference has been
steadily decreasing since 2012, reaching a 0.6 p.p. value in 2016. Although it does not seem
to be the case that selection into the sample depends on gender when considering only internal
students, we conducted a robustness analysis using a Heckman selection model that confirms

that our results are not affected by selection issues, as explained in the following section.

In the following analysis the focus is the difference between genders in the gap between both
assessments. Thus, we define the gap between assessments as the difference in scores between

teacher grading and exam results.

Table 1 has the means and estimated standard errors for teacher grading and national exams,
corrected for clustering at the school level, for the subjects in which students take exams in
the 4", 6 and the 9" grades. The scores examined are those attributed by teachers, the ones
obtained in the national exam, and the difference between the two for both boys and girls. For all
grades and subjects, teacher scores are on average higher than exam results. The gap between
assessments for each gender is in columns (8) and (9) of Table 1. In all grades the assessment
gap is positive and significant for boys and girls in Portuguese and mathematics (columns 8
and 9 in Table 1). In column (10) the difference tested is column (9) minus column (8), girls’
assessment gap minus boys’ assessment gap. The T test is for the difference in mean differences
between girls’ and boys’ scores, and the T statistic in square brackets reflects standard errors in

parentheses that are corrected for clustering at the school level. The difference between girls’
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and boys’ assessment gap is positive and significant in both subjects (column 10 in Table 1),
suggesting that teacher grading favors girls. The gender difference in the assessment gap

decreases from the 4" to the 9™ grade by half in Portuguese and by one fourth in mathematics.

Table 1: Means and estimated standard errors of teachers’ and national exams’ scores in grade

4 (2013-2015), grade 6 (2012-2015), and grade 9 (2007-2018) - Mean comparison tests

Number of Mean Teacher Score Mean Exam Score Mean Difterence T test¥)

Subject Observations % Girls Boys Girls Boys Girls Boys Girls [(9)-(3)]

(6] 2 3 @ (5) 6 ) ® C)] (10)

Grade 4

Portuguese 307012 49 3.64 3.85 2.99 3.13 0.65 0.72 0.06%**
(0.01) 0.01) 0.01) 0.01) 0.01) (0.01) [6.06]

Mathematics 310947 49 3.67 3.64 3.03 2.92 0.64 0.72 0.08***
(0.01) 0.01) 0.01) 0.01) 0.01) 0.01) [7.01]

Grade 6

Portuguese 428657 48 3.22 3.48 2.92 3.13 0.30 0.35 0.05%**
(0.01) 0.01) 0.01) 0.01) 0.01) (0.01) [3.83]

Mathematics 434343 49 3.18 3.26 2.75 2.76 0.43 0.50 0.07%**
(0.01) 0.01) 0.01) 0.01) 0.01) (0.01) [3.74]

Grade 9

Portuguese 1076636 52 3.13 3.39 2.90 3.13 0.22 0.25 0.03*
(0.00) 0.01) 0.01) 0.01) 0.01) (0.01) [2.52]

Mathematics 1082359 52 3.04 3.12 2.70 2.71 0.34 0.40 0.06%**
(0.01) 0.01) 0.01) 0.01) 0.01) (0.01) [3.53]

Notes. The grading scale is 1 to 5. The mean difference in columns (8) and (9) is defined as mean teacher score minus mean exam score.

) In column (10) the difference tested is column (9) minus column (8), girls’ assessment gap minus boys’ assessment gap. The T test is for
the difference in mean differences between girls’ and boys’ scores and the T statistic in square brackets reflects standard errors in parentheses
that are corrected for clustering at the school level. The significance of the assessment gap was estimated using Stata’s clttest command. The
number of clusters is 4932 for Portuguese and 4931 for mathematics in the 4™ grade, 1284 in the 6! grade and 1476 in the 9™ grade. *
significant at p <0.05, ** significant at p <0.01, *** significant at p <0.001

The results are in line with existing literature on student performance, according to which girls

clearly score better than boys in reading while their advantage in mathematics is not as large.

Table 2 replicates the analysis from Table 1 for the subjects in which students take exams in
secondary education. Similarly to what is observed in the earlier grades students obtain on

average higher scores from teacher assessment than on national exams.
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Table 2: Means and estimated standard errors of teachers’ and national exams’ scores in

secondary education (2007-2018) - Mean comparison tests

Number of Mean Teacher Score ~ Mean Exam Score ~ Mean Difference T test?)
Subject Observations % Girls Boys Girls Boys Girls Boys Girls [(9)-(8)]
1 2 3) 4) (5) (6) )] ®) ()] (10)
Humanities
English 432 77 14.3 14.1 12.3 11.4 1.9 2.7 0.8
(0.42) (0.25) (0.54) (0.42) (1.05)  (0.61) [0.67]
French 11994 71 12.8 13.4 11.5 12.0 1.2 1.3 0.2
(0.07) (0.07) (0.11) (0.10) 0.22)  (0.13) [0.61]
Geography 220022 63 13.1 13.3 11.4 10.7 1.6 24 0.8k
(0.04) (0.03) (0.04) (0.04) (0.08)  (0.06) [8.44]
German 9281 72 13.5 14.5 10.9 12.0 2.5 24 -0.1
(0.09) (0.09) (0.18) (0.13) (0.33)  (0.21) [-0.31]
History 168323 71 12.6 13.0 10.4 10.3 2.0 2.6 0.5%%*
(0.03) (0.03) (0.05) (0.05) (0.10)  (0.06) [4.46]
History B 8552 42 14.1 14.6 11.8 11.8 2.2 2.7 0.5
0.11) (0.12) (0.18) (0.19) (0.22)  (0.25) [1.63]
History of Culture and Arts 34798 68 12.7 13.5 9.6 10.3 3.0 3.0 0.1
(0.05) (0.05) (0.08) (0.08) (0.15)  (0.10) [0.43]
Latin 1844 74 13.7 13.9 10.6 10.7 29 3.0 0.2
(0.26) (0.15) (0.28) (0.22) 0.49)  (0.28) [0.29]
Philosophy 72910 65 13.3 14.1 9.8 10.7 33 32 -0.1
(0.04) (0.04) (0.09) (0.07) 0.12)  (0.09) [-0.85]
Portuguese 755696 59 12.8 13.7 10.2 11.1 24 24 -0.1
(0.04) (0.04) (0.04) (0.04) (0.05)  (0.04) [-1.07]
Portuguese Literature 21491 75 12.4 133 9.9 11.1 23 2.1 -0.2
(0.06) (0.06) (0.11) (0.10) 0.19)  (0.11) [-0.92]
Spanish 20868 70 14.4 15.5 12.8 13.7 1.5 1.7 0.2
(0.09) (0.09) (0.11) (0.10) 0.19)  (0.13) [0.69]
Sciences
Biology and Geology 489443 57 13.6 14.0 9.8 9.9 3.6 3.9 (B
(0.05) (0.05) (0.05) (0.06) (0.06)  (0.05) [3.81]
Descriptive Geometry 87543 49 14.7 14.3 11.4 9.9 32 4.2 1.0%**
(0.06) (0.06) (0.14) (0.14) 0.18)  (0.19) [3.95]
Information and Technology 4246 42 14.9 14.7 11.7 10.5 32 4.1 0.97%%*
(0.11) (0.13) 0.17) (0.15) 0.22)  (0.27) [2.68]
Mathematics 519969 53 13.1 13.5 10.6 10.9 2.3 24 0.1
(0.05) (0.06) (0.08) (0.08) (0.08)  (0.08) [0.70]
Mathematics B 21320 64 12.7 13.3 10.2 10.8 2.3 2.3 0.0
(0.05) (0.06) (0.14) (0.13) (0.20)  (0.16) [0.12]
Mathematics SS 105073 71 12.8 13.4 10.1 10.6 2.5 2.7 0.2
(0.03) (0.03) (0.07) (0.07) (0.12)  (0.08) [1.41]
Physics and Chemistry 519607 53 13.1 13.5 9.2 9.3 3.8 4.1 (B
(0.05) (0.06) (0.07) (0.08) 0.07)  (0.07) [3.40]
Other
Drawing 54551 67 14.8 15.5 12.4 12.8 2.3 2.6 0.3*
(0.05) (0.05) (0.05) (0.06) (0.11)  (0.08) [2.21]
Economics 84410 49 13.9 14.4 11.6 11.8 2.1 2.4 0.3*

(0.05) (0.05) (0.08) (0.07) 0.11)  (0.10) [2.03]

Note. The grading scale is 0 to 20. The mean difference in columns (8) and (9) is the gender assessment gap, defined as mean teacher score
minus mean exam score. ¥ In column (10) the difference tested is column (9) minus column (8), girls’ assessment gap minus boys’ assessment
gap. The T test is for the difference in mean differences between girls’ and boys’ scores and the T statistic in square brackets reflects standard
errors in parentheses that are corrected for clustering at the school level. The significance of the assessment gap was estimated using Stata’s
clttest command. The number of clusters corresponds to the number of schools in Table A4 in the Apendix. * significant at p <0.05, **
significant at p <0.01, *** significant at p <0.001
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According to the data, girls achieve on average higher scores than boys when they are assessed
by their teachers. This is evident in all but one of the humanities subjects and in almost every
subject in sciences. Only in English, Descriptive Geometry and Information and Technology

do boys obtain a higher score relative to girls when they are assessed by their teachers.

When we analyze exam scores boys perform on average better than girls in 5 of the 21 subjects
under analysis. In Humanities courses boys obtain on average higher scores than girls in English,
Geography and History. In Sciences courses boys obtain a higher score in Descriptive Geometry

and Information and Technology.

While the assessment gap is significant and positive in all subjects, the difference between
gender (defined as the girls’ gap minus the boys’ gap) is significant only for some of them, and
for more subjects in Sciences than in Humanities. Regarding the subjects also analyzed in basic
education, Portuguese Language and mathematics, the gender difference in the assessment gap
we observe in the 12" grade is no longer significantly different from zero. However, for all the
cases where the gender difference on the assessment gap is significant, it is positive. That is,
the assessment gap is greater for girls. This suggests that teacher grading favors girls and exams
favor boys. It is worth noticing that, when significant, the size of the assessment gap gender

difference goes from 0.3 to 1, which in a grading scale from 0 to 20 is quite non-trivial.

5 Gender gap in different grading systems

5.1 Regression analysis

In the previous section we have shown that, on average, the difference between teacher score

and national exams is greater for girls. In this section we extend the previous analysis running
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a regression to test if the difference in scores depends on gender, while controlling for student
characteristics. We follow Marcenaro-Gutierrez and Vignoles (2015) and assume a linear

specification for the gap equation to estimate the following model.

Gijts = a + 0F; + BXij + py + 75 + €554 (D

where G, is the gap between assessments for student ¢ in subject j and time ¢ and school s. As
we cannot link the different exams of the same student, we run the regressions as if each student
is observed only once.'” Gijts 1s assumed to be a function of the students’ gender, F' (F' = 1 for
female and F' = 0 for male). The model considers a vector of co-variates X;;;, which includes
the student age, and a set of dummy variables controlling for whether the student is taking the
exam with the purpose of applying for university, if he/she is trying to improve a previous score
in the exam and if the school attended is private or public. The model also includes year fixed
effects, j, and school fixed effects, 75 . The model is estimated using ordinary least squares

pooling all observations from the available repeated cross sections.

As the assessment gap may be different for different ranges of the exam scores’ distribution,
as obtained by Lindahl (2016), it may bias the average gender gap in the assessment gap and

produce misleading results. For this reason we also estimate the following model.

Gijis = o+ 0F; + BXij + nEiju. + pFiEiju, + pu + 75 + €3t (2)

where £ is the exam score level and F;j; is an indicator variable equal to 1 if the score obtained

by student ¢ in the national exam for subject j in time ¢ is equal to k. Significance of the

19Since we cannot identify the repeated exams of the same student within the sample, our unit of analysis is
actually the exam. However, to make it clearer that we are considering the characteristics of the student that took
that particular exam we decided to use the subscript ¢, for student.
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coeflicients associated to the interaction between F; ., and F;, p, will indicate whether the "gir]"
effect on the assessment gap differs along the exam scores distribution. The remaining variables
are the same as for Model 1. This approach allows us to estimate the marginal effect of being a

female student conditional on the score obtained in the national exam.'!

Finally, for secondary education students, and to account for the potential selection into the
sample that may arise from considering only internal students, we will estimate a Heckman
selection model where the outcome equation is the one for Model 2 and the selection equation

is as follows.

Prob(Internal) = o+ 6 F; + BXij0 + nEiju. + pFiEije + Y Enrolledy, + py + 75 + €50 (3)

For identification purposes we included the indicator variable Enrolled;;. This variable takes

the value 1 if student 7 took at least one national exam as internal student in year ¢.

5.2 Results

The following tables present the OLS estimation results of the model specifications described
in Eq.(1) and Eq.(2) for the different grades and subjects.!? Table 3 reports the results of Eq.(1)
for Portuguese and mathematics for all grades. The table reports only the parameter of main

interest, 0, measuring the impact of being a girl in the assessment gap.

""National exams are the same for every student in a given year and are graded anonymously. For this reason,
scores from national exams are comparable across students.

12 Although the dependent variable is discrete, which could suggest an ordered probit or logit model, the
option for the linear regression is justifiable given the size of the sample and the fact that the focus is on the
average marginal effect of gender. Nonetheless, we estimated an ordered probit for grades 4, 6 and 9 using the
unstandardised assessment gap and all the qualitative results are maintained for both Portuguese Language and
mathematics.
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Table 3: Gender gap in assessments - Portuguese and mathematics.

Subject Grade Observations Schools () 2) 3)
Portuguese 4 307012 4932 0.081%** 0.081%#%* 0.0827%*%*
(0.004) (0.004) (0.003)
6 428535 1284 0.079%%%* 0.076%#%* 0.078 %%
(0.004) (0.003) (0.003)
9 1076636 1476 0.051%#%%* 0.048%#%#%* 0.0571 %%
(0.003) (0.003) (0.002)
12 755696 673 -0.024%** -0.024%** -0.024%**
(0.004) (0.004) (0.002)
Mathematics 4 310947 4931 0.113%%%* 0.112%%%* 0.108%***
(0.004) (0.004) (0.003)
6 434222 1284 0.123%%%* 0.119%%%* 0.116%#*
(0.004) (0.003) (0.003)
9 1082359 1476 0.100%%*%* 0.095%** 0.090%**
(0.003) (0.003) (0.002)
12 519968 665 0.052%%*%* 0.05 %% 0.042%%*
(0.005) (0.005) (0.002)
Age Yes Yes Yes
Year Yes Yes Yes
Exam Call Yes Yes Yes
Private School No Yes No
#Exam Score Improvement No No Yes
2University Admission No No Yes
School No No Yes

Note. Dependent variable is the standardized assessment gap, T'eacherScore — ExamScore. Standard errors in parentheses are robust in
all models and corrected for clustering at the school level in models (1) and (2). Only the coefficient of interest, J, is presented. * significant at
p <0.05, ** significant at p <0.01, *** significant at p <0.001. # Only applicable to 12" grade students

All the regressions reported in Table 3 were estimated for the sample of all internal students
of each grade. The models in columns (1) to (3) differ only in the set of control variables
considered, which are specified in the table for each of the models. The results are very
consistent across the different specifications. For 4th gt and 9t graders the results obtained
confirm our initial analysis. The coeflicient associated with gender is highly significant for
both Portuguese and mathematics, meaning that teacher grading is more favorable for girls. For
secondary school students, the results show a positive and significant coefficient for mathematics
but a negative one for Portuguese. The estimated average effect for 12" graders in mathematics

of 0.04 standard deviations is quite similar to the estimates obtained by Falch and Naper (2013)

and Lavy (2008).

To better understand these results we looked at the percentage of girls and boys across the
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distribution of exam scores. It may be seen in Table A1 that within each subject the percentage
of girls varies considerably along the scores distribution. If the assessment gap is different for
different ranges of the exam scores’ distribution, as obtained by Lindahl (2016), it may bias the
average gender gap in the assessment gap and produce misleading results. That is the case in the
Portuguese Language exam, where the percentage of girls in the upper tail of the exam scores’
distribution is much higher than in the lower tail. Since the assessment gap is less for higher
exam scores this leads to the misleading negative coefficient of Table 3. To address this problem
we estimate the model from Eq.(2), where we control for the results obtained by students in

national exams.

Table 4 reports the results of Eq.(2) estimation for Portuguese and mathematics for all grades,
where we use specification (3) from Table 3. The table only presents the total impact of being a
girl on the assessment gap for each level of exam scores, d + p;, where k corresponds to the exam
score level. The baseline score considered was the passing exam score, & = 3. As obtained
by Lindahl (2016) we also obtain that the assessment gap is different for different ranges of
the exam scores’ distribution, as can be seen in Tables A2 and A3 in the Appendix, where we
show the coefficient associated to each exam score level, from the estimation of Eq.(2), where
we use specification (3) from Table 3. Moreover, the results in Table 4 indicate again that
teacher grading is favorable for girls in all cases. For Portuguese, where when we do not take
into account the level of exam scores the "girl" effect on the assessment gap is negative, we
now obtain a positive effect at all exam score levels but level 5, where there is no significant
difference between boys and girls. This result, together with the fact that in the 12" the share of

girls at exam score 5 is 71% helps to explain the negative coeflicient obtained previously.
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We also look at how the impact of gender on the assessment gap changes as students progress
through the grades. Although in Table 3 it seems clear that the impact of gender on the
assessment gap decreases from grade 4 to grade 9, the estimates in Table 4 show a different

evolution.

Table 4: Gender gap in assessment by exam score levels - Portuguese and mathematics.

Subject Grade Exam Score Level
1 2 3 4 5
Portuguese 4 0.06%* 0.14%** 0.16%** 0.15%** 0.09%**
(0.020) (0.006) (0.005) (0.006) (0.013)
36% 44% 48% 53% 58%
6 0.16%** 0.17%%%* 0.18%#%* 0.19%#* 0.12%%*
(0.030) (0.004) (0.004) (0.006) (0.015)
29% 41% 48% 56% 63%
9 0.35%%* 0.197%#* 0.19%#* 0.24#%* 0.13%%*
(0.023) (0.003) (0.002) (0.004) (0.010)
30% 42% 52% 61% 68%
12 0.13%%* 0.12%:%* 0.15%** 0.10%** 0.01
(0.012) (0.003) (0.003) (0.005) 0.017)
46% 52% 62% 69% 71%
Mathematics 4 0.00 0.04%** 0.07%*** 0.027%** -0.01
(0.014) (0.005) (0.005) (0.006) (0.010)
52% 52% 49% 46% 41%
6 0.02%* 0.05%** 0.14%** 0.14%** 0.08%**
(0.006) (0.004) (0.005) (0.006) (0.009)
46% 49% 49% 49% 46%
9 0.05%** 0.01%** 0.12%** 0.16%** 0.09%**
(0.003) (0.002) (0.003) (0.004) (0.006)
52% 52% 50% 52% 54%
12 -0.01 0.05%** 0.11%** 0.10%** 0.05%**
(0.005) (0.003) (0.003) (0.004) (0.005)
50% 52% 53% 55% 56%

Note. Dependent variable is the standardized assessment gap, T'eacherScore — ExamScore. The coeflicient presented represents the total
effect of being a girl on the assessment gap at each exam score level. The controls in the regression are the student age, call of the exam, year
and school fixed effects. Standard errors in parentheses are robust.* significant at p <0.05, ** significant at p <0.01, *** significant at p <0.001.

Table 5 presents the results from Eq.(2) estimation for secondary education, where we use
specification (3) from Table 3.!* In all the cases where the coefficient for female students is
statistically significant, it is positive, meaning that the difference between teacher and exam
score is greater for girls, and this happens in the large majority of the cases. This suggests

that girls perform more poorly than boys in exams relative to teacher assessment and supports

13In Table A4 in the appendix we present the results for secondary education students for the different specifi-
cations considered in Table 3.
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the hypothesis that teacher assessment favors girls while exam based assessments are more

favorable to boys.

Table 5: Gender gap in assessment in secondary school by exam score level.

Exam Score Level

Subject Type/Subject Grade Observations 1 2 3 4 5
Humanities
English 11 420 0.46* -0.09 0.24 0.15 0.05
(0.23) (0.16) (0.16) 0.17) 0.21)
French 11 11952 0.13 0.10%** 0.16%** 0.08%*%* 0.10
(0.13) (0.03) (0.02) (0.03) (0.08)
Geography 11 219994 -0.05 0.21%%* 0.24#%* 0.24#%* 0.17#%%*
(0.05) (0.01) (0.00) 0.01) (0.03)
German 11 9257 0.05 0.15%** 0.147%%* 0.17#%* -0.01
(0.06) (0.03) (0.03) (0.03) (0.05)
History 12 168298 0.08*** 0.15%** 0.18%*** 0.17%** 0.08**
(0.02) (0.01) (0.01) (0.01) (0.03)
History B 11 8540 0.04 0.15%** 0.21%** 0.15%** 0.14*
(0.09) (0.03) (0.02) (0.03) (0.06)
History of Culture and Arts 11 34771 0.06 0.13%** 0.14%** 0.15%** 0.02
(0.03) (0.01) (0.01) (0.02) (0.07)
Latin 11 1831 0.41* 0.14* 0.12 0.12 -0.09
(0.16) (0.06) (0.07) (0.08) (0.16)
Philosophy 11 72705 0.09%** 0.09%** 0.12%** 0.10%** 0.01
(0.02) (0.01) 0.01) 0.01) (0.03)
Portuguese 12 755687 0.13%** 0.12%** 0.15%** 0.10%** 0.01
(0.01) (0.00) (0.00) (0.00) (0.02)
Portuguese Literature 11 21471 0.09 0.097##* 0.19%#* 0.09+* -0.11
(0.04) (0.02) (0.02) (0.03) (0.09)
Spanish 11 20855 0.17 0.24#%%* 0.25%%* 0.21 %% 0.09
(0.19) (0.03) (0.02) (0.02) (0.05)
Sciences
Biology and Geology 11 489438 0.04*** 0.12%** 0.15%** 0.08*** 0.03*
(0.01) (0.00) (0.00) (0.01) (0.02)
Descriptive Geometry 11 87493 0.01 0.09%** 0.10%** 0.09%** 0.04%***
(0.01) (0.01) (0.01) (0.01) (0.01)
Information and Technology 11 4243 0.12 0.19%*%* 0.13%**%* 0.07 0.04
(0.14) (0.04) (0.03) (0.05) 0.14)
Mathematics 12 519960 -0.01 0.05%** 0.11%** 0.10%** 0.05%**
(0.01) (0.00) (0.00) (0.00) 0.01)
Mathematics B 11 21301 -0.01 0.08##* 0.09%** 0.15%** 0.11%%*
(0.03) (0.01) (0.02) (0.02) (0.04)
Mathematics SS 11 105038 0.05%#* 0.12%%* 0.18%#* 0.17#%* 0.08##*
(0.02) (0.01) (0.01) 0.01) (0.02)
Physics and Chemistry 11 519598 0.05%** 0.13%%* 0.18%#* 0.12%%* 0.04#+*
(0.01) (0.00) (0.00) (0.00) (0.01)
Other
Drawing 12 54535 0.16 0.25%** 0.21%** 0.16%** 0.09*
0.12) (0.02) (0.01) (0.01) (0.03)
Economics 11 84369 0.12%** 0.18*** 0.19%** 0.15%** 0.10%**
(0.04) (0.01) (0.01) (0.01) (0.02)

Note. Dependent variable is the standardized assessment gap, T'eacherScore — ExamScore. The coefficient presented represents the total
effect of being a girl on the assessment gap at each exam score level. Standard errors in parentheses are robust. * significant at p <0.05, **
significant at p <0.01, *** significant at p <0.001.

The results hold when we consider the quintiles of exam score in place of the exam score itself
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(Tables A5 and A6 in the Apendix), and also when we account for selection into the sample

using the Heckman procedure (Tables A7 and A8 in the Apendix).'*

The positive sign obtained for the coefficient of interest means that the existence of a national
exam benefits boys to the detriment of girls. Or looking at the question from another perspective,
girls have an advantage when assessed by their teachers. This implies that, if selection to
university is based on national exams only, a higher percentage of boys will be selected than if

selection is based on high-school GPA.

According to the results an educational system attributing a higher weight to teacher assessment
will benefit girls while one attributing a higher weight to exams will benefit boys. Thus, the
type of evaluation used to assess students has implications for the gender gap in achievement,
and consequently for the gender composition of the higher education population and the labor

force.

6 Concluding remarks

This paper looks at how grading practices affect boys’ and girls’ scores differently, looking at
two different types of assessment: the one that is carried out by the students’ teacher and the
one done by means of national exams. While teacher assessment takes into account different
aspects of student performance and relies on information collected throughout the year (written
tests, student behavior in class, interest shown and homework delivered), national exams are a

one shot assessment.

4Regarding the selection equation (Table A8 in the Apendix), and given the focus of the analysis, we chose
tho present only the coefficient on gender. The effect of gender, although significant in most cases, shows no
significant pattern.
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Obtaining further evidence regarding the gender difference in achievement under different
evaluation systems is especially valuable in light of the fact that female behavior seems to be
more context-dependent than male behavior (Croson and Gneezy (2009)), and it is therefore
important to obtain evidence for different countries. Also, not only we use data on Portuguese
language and mathematics for the whole population of students taking exams at the end of
the 4%, 6, 9" 11" and 12" grades, but also for 19 other secondary education subjects,
across humanities and sciences, from 2007 to 2018, confirming and extending the results of the

previous literature for language and mathematics.

Even though, on average, both boys and girls perform better when assessed by their teachers than
in an exam, the results obtained indicate that a grading system relying on teacher assessment
routinely rewards girls more than boys. The assessment gap, defined as the score obtained from
their teacher minus the score obtained in the national exam, is greater for girls than for boys
in all grades and subjects analyzed. This is true across the whole distribution of exam scores.
For secondary school students, girls lower their score on the exam by around 0.15 of a standard

deviation more than do boys in several subjects.

Taking into account the Portuguese educational system, our results could be due to the fact that
the skills under evaluation in the classroom are different from the ones that determine a good
score on national exams, with girls doing “better” than boys in the former. It may also suggest
that teacher assessment relies on features of student performance for which the skills required
develop later for boys. Our data does not allow to confirm the aforementioned mechanisms as

source of the gender difference.

Other explanation discussed in the literature is that girls perform worse when stakes are high,
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which is unarguably the case for the 12" grade exams in Portugal. The literature has also
discussed the differential response of boys and girls to novel situations and different testing
formats. In Portugal students are usually “trained” to the exam, and the latter usually follows
the same structure and types of questions, which allow us to exclude this mechanism as a source

of the gender assessment gap we find in our data.

Our main conclusion is that, regardless of the mechanisms driving the results, girls do relatively
better than boys under a grading system based on teacher assessment at all grades, and in the

large majority of subjects.

Goldin (2014) has documented the converging roles of men and women in different dimensions
of the labor market with particular emphasis on the earnings gender gap. The existence of
evaluation systems that benefit girls may contribute to the increase in female enrollment rates at
higher levels of education, with a potential subsequent impact on labor market characteristics.
When used at younger ages, an evaluation system that benefits girls may motivate a greater
percentage of boys to choose a vocational track, a decision that later on may hinder their
access to higher education. Also, when universities select their students they consider teacher
grading and exam scores, with different weights attributed to each of them, depending on the
educational system. This implies that educational systems’ choices in terms of the types of
assessment considered and the relative weight given to each type have implications for the
gender composition in higher education and also for the gender composition of the share of the

labor force with higher educational attainment.
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Apendix

Table A1: Secondary education - percentage of girls by subject and exam score level (2007/18)

Exam Score Levels

Subject Type Subject 1 2 3 4 5
Humanities English 88 81 78 72 72
French 71 69 70 75 80
Geography 81 68 60 57 52
German 55 67 74 79 77
History 76 71 70 70 69
History B 48 43 42 42 43
History of Culture and Arts 62 65 70 76 80
Latin 79 72 74 76 67
Philosophy 55 61 68 71 70
Portuguese 46 52 62 69 71
Portuguese Literature 59 69 77 82 83
Spanish 60 59 67 75 78
Sciences Biology and Geology 59 57 58 59 57
Descriptive Geometry 57 53 48 44 37
Information and Technology 69 48 42 30 25
Mathematics 50 52 53 55 56
Mathematics B 60 61 64 67 70
Mathematics SS 68 69 71 74 76
Physics and Chemistry 55 52 54 54 52
Other Drawing 49 62 66 70 70
Economics 49 48 49 51 50

Table A2: Exam score level effect on the assessment gap - Portuguese and Mathematics.

Subject Grade Exam Score Level
1 2 4 5
Portuguese 4 1.28%5%: 0.56%#:* -0.51 %% -1.13%%%
(0.013) (0.005) (0.005) (0.011)
6 17755 0.8 1##:* -0.45%#% -0.94%%*
(0.016) (0.004) (0.005) (0.012)
9 1.87%#%% 0.98##* -0.55%#% -0.87#%*
(0.013) (0.002) (0.003) (0.009)
12 2.38%** 0.94 %% -0.593% sk _0.943#%%
(0.009) (0.003) (0.004) (0.015)
Mathematics 4 1,185 0.46%#* -0.37%%% -1.01%%*
(0.011) (0.005) (0.005) (0.007)
6 1.24%5%% 0.46%#* -0.3 1% -0.73%**
(0.006) (0.004) (0.005) (0.007)
9 1.15%%* 0.54 %% -0.41%%% -0.69%**
(0.003) (0.003) (0.004) (0.005)
12 2.06%** 0.971 %% -0.50%%%* -0.69%%*
(0.005) (0.003) (0.004) (0.005)

Note. Dependent variable is the standardized assessment gap, T'eacher Score — ExamScore. The coeflicient presented represents the exam
score level effect on the assessment gap. Standard errors in parentheses are robust.* significant at p <0.05, ** significant at p <0.01, ***
significant at p <0.001.
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Table A3: Exam score level effect on the assessment gap in secondary education.

Exam Score Level

Subject Type/Subject Grade 1 2 4 5
Humanities
English 11 1.73%%% 1,184 -0.46* -0.69%**
(0.23) 0.21) 0.21) (0.20)
French 11 PVl 0.90%#* -0.41%%* -0.58%**
(0.13) (0.03) (0.03) (0.08)
Geography 11 2.58%%% 0.85%#* -0.47%** -0.78%%*
(0.05) (0.01) (0.01) (0.03)
German 11 1.81%** 0.74%** -0.56%** -0.61%**
(0.06) (0.03) (0.04) (0.05)
History 12 2.10%** 0.87%*** -0.53%** -0.78***
(0.02) (0.01) (0.01) (0.02)
History B 11 1.86%** 0.72%** -0.52%** -0.79%**
(0.07) (0.02) (0.02) (0.04)
History of Culture and Arts 11 1.85%** 0.73%** -0.49%** -0.72%**
(0.03) (0.01) (0.02) (0.06)
Latin 11 1.48%#%%* 0.59##* -0.43%%% -0.41%*
(0.16) (0.08) (0.09) 0.13)
Philosophy 11 ROk 0.88*** -0.56%** -0.88%#*
(0.02) 0.01) (0.01) (0.03)
Portuguese 12 2.38%%% 0.94#5#* -0.59%** -0.94#%%
(0.01) (0.00) (0.00) 0.01)
Portuguese Literature 11 2.04%** 0.87%*** -0.45%** -0.51 %%
(0.04) (0.02) (0.03) (0.08)
Spanish 11 2.46%** 0.91%*** -0.69%** -0.94
(0.15) (0.03) (0.02) (0.05)
Sciences
Biology and Geology 11 2.04%** 0.81%*** -0.57#** -1.10%**
(0.01) (0.00) (0.00) (0.01)
Descriptive Geometry 11 1.42%** 0.72%*%* -0.55%%%* -0.88*#*
(0.01) (0.01) (0.01) 0.01)
Information and Technology 11 1.76%%%* 0.76%#%* -0.59%%%* -0.93%#%
(0.13) (0.03) (0.03) (0.09)
Mathematics 12 2.06%** 0.91%** -0.50%** -0.69%**
(0.00) (0.00) (0.00) (0.00)
Mathematics B 11 1.85%%* 0.79%#* -0.53%** -0.65%%*
(0.03) (0.02) (0.02) (0.04)
Mathematics SS 11 1.97#%* 0.85%#* -0.54%%* -0.76%%*
(0.02) (0.01) (0.01) (0.02)
Physics and Chemistry 11 1.84%** 0.83%*** -0.53%** -0.95%**
(0.01) (0.00) (0.00) 0.01)
Other
Drawing 12 2.69%** 0.85%** -0.71%%* -1.26%**
(0.09) (0.01) (0.01) (0.03)
Economics 11 1.97#%%* 0.81%*** -0.54%** -0.80%**
(0.03) 0.01) (0.01) 0.01)

Note. Dependent variable is the standardized assessment gap, T'eacherScore — ExamScore. The coefficient presented represents the total
effect of being a girl on the assessment gap at each exam score quintile. Standard errors in parentheses are robust. * significant at p <0.05, **
significant at p <0.01, *** significant at p <0.001.
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Table A4: Gender gap in assessment - Secondary Education.

Subject Type/Subject Grade Observations Schools [€))] 2) 3)
Humanities
English 11 432 42 0.28%* 0.27%* 0.32%%
(0.105) (0.101) (0.113)
French 11 11994 284 0.09%#:#* 0.09%##* 0.07##*
(0.023) (0.023) (0.017)
Geography 11 220022 639 0.34#54% 0.34##% 0.33#5#*
(0.008) (0.008) (0.004)
German 11 9281 174 -0.02 -0.02 0.00
(0.030) (0.029) (0.020)
History 12 168323 609 0.20%#* 0.20%** 0.21%%*
(0.007) (0.007) (0.005)
History B 11 8552 195 0.19%#* 0.19%** 0.17%%*
(0.031) (0.032) (0.019)
History of Culture and Arts 11 34798 310 0.03* 0.03* 0.07***
(0.014) (0.014) (0.010)
Latin 11 1844 89 0.11 0.10 0.12%*
(0.064) (0.065) (0.048)
Philosophy 11 72910 642 -0.03%* -0.03%* -0.02*
(0.011) (0.011) (0.007)
Portuguese 12 755696 673 -0.02%** -0.02%** -0.02%%%
(0.004) (0.004) (0.002)
Portuguese Literature 11 21491 293 -0.05%* -0.06** -0.02
(0.018) (0.018) (0.014)
Spanish 11 20868 214 0.09%#* 0.09%#** 0.10%#*
(0.021) (0.021) (0.013)
Sciences
Biology and Geology 11 489443 668 0.12%%* 0.12%%* 0.1 %%
(0.005) (0.005) (0.003)
Descriptive Geometry 11 87543 475 0.24 %% 0.23%** 0.20%**
(0.013) (0.013) (0.006)
Information and Technology 11 4246 125 0.28*** 0.28%** 0.23**%*
(0.048) (0.048) (0.028)
Mathematics 12 519968 665 0.05%#* 0.05%*** 0.04#54%
(0.005) (0.005) (0.002)
Mathematics B 11 21320 274 0.02 0.02 0.06%#*
(0.017) (0.017) (0.013)
Mathematics SS 11 105073 559 0.10%#* 0.10%** 0.13%##*
(0.009) (0.009) (0.006)
Physics and Chemistry 11 519607 669 0.13%%* 0.13#** 0.12%%*
(0.005) (0.005) (0.002)
Other
Drawing 12 54551 314 0.12%%% 0.12%%* 0.15%%*
(0.012) (0.012) (0.008)
Economics 11 84410 492 0.15%#* 0.15%** 0.16%#*
(0.010) (0.009) (0.006)
Age Yes Yes Yes
Year Yes Yes Yes
Exam Call Yes Yes Yes
Private School No Yes No
Exam Score Improvement No No Yes
University Admission No No Yes
School No No Yes

Note. Dependent variable is the standardized assessment gap, T'eacherScore — ExamScore. Standard errors in parentheses are robust and
corrected for clustering at the school level. Only the coefficient of interest, J, is presented. * significant at p <0.05, ** significant at p <0.01,
##% significant at p <0.001.
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Table AS: Gender gap in assessment by quintiles of exam score - Portuguese and mathematics.

Subject Grade Quintiles of Exam Score
1 2 3 4 5
Portuguese 4 0.07%** 0.15%#* 0.14%** 0.15%** 0.09%**
(0.007) (0.007) (0.008) (0.007) (0.007)
6 0.16%** 0.13%%* 0.17%%* 0.14%%* 0.13%**
(0.005) (0.006) (0.006) (0.007) (0.007)
9 0.17%** 0.14%%* 0.16%** 0.20%** 0.17%**
(0.004) (0.005) (0.004) (0.005) (0.006)
12 0.1 k% 0.18%** 0.18%*** 0.17%** 0.10%**
(0.005) (0.005) (0.005) (0.006) (0.006)
Mathematics 4 0.04 %% 0.09%#* 0.08%** 0.08%** 0.04%**
(0.006) (0.007) (0.007) (0.007) (0.007)
[§ 0.01 0.07%%* 0.11%** 0.17%** 0.14%**
(0.006) (0.005) (0.006) (0.006) (0.006)
9 0.01%*** -0.02%** 0.03*** 0.09%** 0.08#:#*
(0.004) (0.004) (0.005) (0.005) (0.005)
12 0.01%* 0.08*** 0. 1455 0.18%** 0.12%**
(0.005) (0.005) (0.005) (0.006) (0.005)

Note. Dependent variable is the standardized assessment gap, T'eacherScore — ExamScore. The coefficient presented represents the total
effect of being a girl on the assessment gap at each exam score quintile. Standard errors in parentheses are robust.* significant at p <0.05, **
significant at p <0.01, *** significant at p <0.001.
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Table A6: Gender gap in assessment in secondary school by quintiles of exam score.

Quintiles of Exam Score

Subject Type/Subject Grade Observations 1 2 3 4 5
Humanities
English 11 417 0.05 0.39 0.17 0.04 0.20
0.17) 0.23) 0.22) (0.18) (0.20)
French 11 5251 0.05 0.05 0.17%** 0.16%** 0.05
(0.05) (0.04) (0.04) (0.05) (0.05)
Geography 11 102451 0.147#%* 0.15%#* 0.19%#* 0.23%%* 0.24%**
0.01) 0.01) (0.01) 0.01) 0.01)
German 11 4591 0.13%%* 0.19%%* 0.12%* 0.26%#* 0.04
(0.04) (0.04) (0.05) (0.05) (0.05)
History 12 85531 0.10%** 0.13%*** 0.17%*** 0.22%** 0.22%**
(0.01) (0.01) (0.01) (0.01) (0.01)
History B 11 8540 0.14%** 0.15%** 0.21%** 0.22%** 0.09%*
(0.03) (0.03) (0.03) (0.03) (0.03)
History of Culture and Arts 11 15406 0.10%** 0.08*** 0.11%** 0.10%** 0.07*
(0.02) (0.02) (0.02) (0.03) (0.03)
Latin 11 329 0.09 0.25 0.25 0.20 -0.08
(0.15) (0.18) (0.18) 0.21) 0.19)
Philosophy 11 72705 0.08*** 0.13%** 0.14%** 0.12%** 0.08***
(0.01) 0.01) (0.01) 0.01) 0.01)
Portuguese 12 329569 0.11%%* 0.18%** 0.18%*** 0.17%** 0.10%**
0.01) (0.00) (0.01) 0.01) 0.01)
Portuguese Literature 11 10271 0.06* 0.18%#%* 0.18%#* 0.297%#* 0.14**
(0.03) (0.03) (0.03) (0.04) (0.04)
Spanish 11 9066 0.20%** 0.26%** 0.21%** 0.18%*** 0.11%*
(0.04) (0.03) (0.04) (0.04) (0.04)
Sciences
Biology and Geology 11 206095 0.08*** 0.12%** 0.11%** 0.11%** 0.05%**
(0.01) (0.01) (0.01) (0.01) (0.01)
Descriptive Geometry 11 34730 0.03* 0.08*** 0.09%** 0.07*** 0.06%***
(0.01) (0.01) (0.01) (0.01) (0.01)
Information and Technology 11 4243 0.22%%% 0.13%%* 0.137#%* 0.12%%* 0.06
(0.05) (0.04) (0.04) (0.05) (0.05)
Mathematics 12 240169 0.01%* 0.08*** 0.14%** 0.18%*** O, 125w
0.01) (0.00) 0.01) 0.01) 0.01)
Mathematics B 11 5349 0.05 0.02 0.05 0.11%* 0.18%#*
(0.04) (0.03) (0.04) (0.04) (0.05)
Mathematics SS 11 45291 0.08##* 0.15%#* 0.22%%* 0.22%%* 0.18%#*
(0.01) 0.01) (0.01) (0.02) (0.02)
Physics and Chemistry 11 213567 0.09%** 0.14%** 0.18%*** 0.17%** 0.1 1#%*
(0.01) (0.01) (0.01) 0.01) 0.01)
Other
Drawing 12 21099 0.27*** 0.23*** 0.19%** 0.19%** 0.12%**
(0.03) (0.02) (0.02) (0.02) (0.02)
Economics 11 42573 0.18*** 0.20%** 0.22%** 0.17%** 0.10%**
(0.01) (0.01) (0.01) 0.01) (0.01)

Note. Dependent variable is the standardized assessment gap, T'eacherScore — ExamScore. The coefficient presented represents the total
effect of being a girl on the assessment gap at each exam score quintile. Standard errors in parentheses are robust. * significant at p <0.05, **
significant at p <0.01, *** significant at p <0.001.
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Table A7: Heckman Selection Model: Secondary Education Exams.

Exam Score Level

Subject Type/Subject Grade Observations Lambda 1 2 3 4 5
Humanities
English 11 27767 3.22 2.17 0.58 0.58 0.04 0.15
(6.24) (3.45) (1.34) (0.76) (0.33) (0.65)
French 11 15510 0.65%#* 0.21 0.10%** 0.18*** 0.127%** 0.00
(0.13) (0.15) (0.03) (0.03) (0.04) (0.10)
Geography 11 260344 0.56%** -0.04 0.17%** 0.21 %% 0.24 %% 0.18***
(0.02) 0.07) 0.01) 0.01) (0.01) (0.04)
German 11 10746 0.03 -0.08 0.13*** 0.15%** 0.17*** 0.01
(0.21) (0.10) (0.03) (0.03) (0.04) (0.07)
History 12 210799 0.68*** 0.10%#* 0.14%#%* 0.21%%* 0.21%** 0.12%%*
(0.10) (0.02) 0.01) 0.01) (0.01) (0.03)
History B 11 9923 0.74#%* 0.18 0.127%** 0.16%** 0.17%** -0.01
(0.10) 0.12) (0.03) (0.03) (0.03) (0.09)
History of Culture and Arts 11 49145 0.56%** 0.00 0.08*** 0.13%*** 0.19%** 0.05
(0.06) (0.04) (0.01) (0.02) (0.03) (0.09)
Latin 11 2241 0.72* 0.59* 0.12 0.04 0.20 -0.08
(0.31) (0.30) (0.07) (0.08) 0.12) 0.27)
Philosophy 11 100274 0.43%** O, 11755 0.127%** 0.13%** 0.10%** -0.03
(0.04) (0.02) 0.01) (0.01) (0.01) (0.04)
Portuguese 12 851420 1.37%** 0.18*** 0.15%** 0.17%** 0.11%** 0.04
(0.02) (0.03) (0.00) 0.01) (0.01) (0.04)
Portuguese Literature 11 28323 0.46%** 0.20%* 0.12%** 0.21%** 0.09** -0.01
(0.06) 0.07) (0.02) (0.02) (0.03) (0.10)
Spanish 11 30388 0.38%#%* 0.44 Q255 0.25%** 0.19%** 0.10
(0.14) 0.24) (0.03) (0.02) (0.02) (0.06)
Sciences
Biology and Geology 11 737865 0.17%** 0.03 0.11%** 0.14%** 0.08*** 0.04
(0.01) (0.02) (0.00) (0.00) (0.01) (0.02)
Descriptive Geometry 11 131557 0.97*** -0.12%** -0.02 0.01 -0.03 -0.06%**
(0.04) (0.02) (0.01) (0.01) (0.02) (0.02)
Information and Technology 11 5173 7.29 2.02 0.88 0.44 0.08 0.21
(14.71) (4.30) (1.53) (0.79) (0.52) (1.88)
Mathematics 12 718257 -0.21%** -0.01 0.04%** 0.11%** 0.11%** 0.07***
(0.03) 0.01) (0.00) (0.00) (0.00) (0.01)
Mathematics B 11 34749 0.68*** -0.06 0.08*** 0.12%** 0.18*** 0.17%**
(0.10) (0.04) (0.02) (0.02) (0.03) (0.05)
Mathematics SS 11 141218 .75 0.03 0.13*** 0.20%** 0.19%** 0.08*
(0.04) 0.02) 0.01) 0.01) (0.01) (0.03)
Physics and Chemistry 11 783149 D557 0.06%#* 0.15%#* 0.20%#* 0.13%#%** 0.06%**
(0.01) 0.01) (0.00) (0.00) (0.01) (0.01)
Other
Drawing 12 63017 0.827%** 0.18 0.24%** 0.20%** 0.17%** 0.10*
(0.05) (0.10) (0.02) (0.01) (0.01) (0.04)
Economics 11 120393 0.05* 0.09 0.17%** 0.19%** 0.14%** 0.11%**
(0.02) (0.05) (0.01) (0.01) (0.01) (0.02)

Note. Dependent variable is the standardized assessment gap, T'eacherScore — ExamScore. The coefficient presented represents the total
effect of being a girl on the assessment gap at each exam score level. Standard errors in parentheses are robust. * significant at p <0.05, **
significant at p <0.01, *** significant at p <0.001.
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Table A8: Heckman Selection Model: Secondary Education Exams - Selection Equation.

Exam Score Level

Subject Type/Subject Grade Observations 1 2 3 4 5
Humanities
English 11 27767 0.60 0.24* 0.13 0.00 0.01
(0.35) (0.10) (0.08) (0.08) (0.16)
French 11 15510 0.07 0.04 -0.04 0.08 0.09
0.17) (0.04) (0.05) (0.06) (0.15)
Geography 11 260344 -0.15 -0.15%** -0.03* 0.10%#* 0.25
(0.10) 0.01) (0.01) (0.03) (0.15)
German 11 10746 -0.03 0.25%** 0.22%%* 0.27%* 0.18
(0.14) (0.06) (0.08) (0.09) 0.11)
History 12 210799 0.08* 0.04%* 0.20%** 0.34%** 0.38***
(0.03) (0.01) (0.01) (0.03) (0.10)
History B 11 9923 0.34 -0.24%** -0.05 0.04 -0.27
(0.20) (0.06) (0.07) (0.10) (0.32)
History of Culture and Arts 11 49145 -0.03 -0.12%** -0.07* 0.08 0.30
(0.06) (0.02) (0.03) (0.05) (0.18)
Latin 11 2241 0.86%** 0.02 -0.11 0.99%%* 4.75
(0.28) (0.10) 0.19) (0.36) (8717.55)
Philosophy 11 100274 0.34%** 0.18*** 0.03 0.03 0.00
(0.03) 0.01) (0.02) (0.03) (0.08)
Portuguese 12 851420 0.17%** 0.13%** 0.10%** 0.09%** 0.31
(0.03) 0.01) (0.01) (0.03) 0.17)
Portuguese Literature 11 28323 0.26%* 0.25%%* 0.24#%%* 0.11 -0.26
(0.08) (0.03) (0.04) (0.07) (0.30)
Spanish 11 30388 -0.04 -0.03 0.06* 0.06 -0.09
0.19) (0.04) (0.03) (0.03) (0.09)
Sciences
Biology and Geology 11 737865 -0.12%** -0.23%** -0.25%** -0.16%** -0.06
(0.02) (0.01) (0.01) (0.01) (0.05)
Descriptive Geometry 11 131557 -0.22%%* -0.21%** -0.20%** -0.27%** -0.29%**
(0.02) (0.01) (0.02) (0.02) (0.03)
Information and Technology 11 5173 0.62%* 0.23%%* 0.15% 0.03 0.00
(0.29) (0.07) (0.07) 0.13) (0.07)
Mathematics 12 718257 0.05%** 0.10%** 0.22%** 0.26%** 0.17%**
0.01) (0.01) 0.01) (0.02) (0.03)
Mathematics B 11 34749 -0.07 0.03 0.16%** 0.23%** 0.33%**
(0.04) (0.02) (0.03) (0.04) (0.08)
Mathematics SS 11 141218 0.07+* 0.08##* 0.13%%* 0.13%%* 0.09
(0.03) (0.01) (0.02) (0.03) (0.10)
Physics and Chemistry 11 783149 0.05%#* 0.12%%* 0.097##* 0.04##%* 0.097##*
(0.01) (0.00) (0.01) (0.01) (0.03)
Other
Drawing 12 63017 0.17 0.01 0.04 0.06 0.02
(0.18) (0.04) (0.03) (0.04) 0.12)
Economics 11 120393 -0.11 -0.02 -0.03 0.01 0.03
(0.08) (0.02) (0.02) (0.02) (0.06)

Note. Dependent variable is the probability of being an internal student. The coefficient presented represents the total effect of being a girl on
the probability of being selected into the sample at each exam score level. Standard errors in parentheses are robust. * significant at p <0.05,
** significant at p <0.01, *** significant at p <0.001.
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