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Abstract 

The aim of this paper is twofold. First is to investigate the casual relationship between school gender 

composition and achievement in Math and literacy. Second is to elucidate the mechanisms behind such 

relationship. For that, we use four cohorts of 5th grade students assessment of Math and Portuguese in 

Brazilian elementary public schools, and apply two similar identification strategies, relying on school level 

gender peer effects and school fixed effects to control for sorting and self-selection of students across 

schools. In our first set of estimates we identify a positive relationship between the proportion of girls and 

the grades in both test scores, but mainly in Math, a subject that boys tend to perform better. Then, on our 

second set of estimates, we are able to assess that the benefits of having a greater proportion of girls occur 

mainly through improvements in student behavior, which reflects in less violence, greater teacher 

expectations over the student’s academic future, and favors syllabus progress. Hence, this research draws 

attention to gender as an important factor in the allocation of students and teachers within schools. The 

consideration of our findings in the formulation and execution of policies can result in effective and low 

cost measures aimed at increasing scholastic achievement. 
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Resumo 

O objetivo deste artigo é duplo. O primeiro é investigar a relação causal entre a composição de gênero na 

escola e o aprendizado em matemática e português. O segundo é elucidar os mecanismos por trás de tal 

relação. Para isso são utilizadas quatro coortes de avaliação de matemática e português em alunos do 5º ano 

de escolas públicas, e são aplicadas duas estratégias de identificação similares, baseadas nos efeitos de 

pares ao nível de escola e em efeitos fixos de escola para controlar pela classificação e auto-seleção dos 

alunos entre escolas. No primeiro conjunto de estimações é identificada relação positiva entre a proporção 

de meninas na escola em ambos os testes, mas principalmente, em matemática, uma disciplina cujos 

meninos tendem a se sair melhor. No segundo conjunto de estimativas, identifica-se que os benefícios de 

ter uma maior proporção de meninas ocorrem principalmente por meio de melhorias no comportamento 

dos alunos, o que reflete em menos violência, maiores expectativa dos professores em relação ao futuro 

acadêmico dos alunos, e favorece o cumprimento do conteúdo programático. Portanto, esta pesquisa chama 

a atenção para o gênero como um fator importante na alocação de alunos e professores nas escolas. A 

consideração destes resultados na formulação e execução de políticas pode resultar em uma maneira efetiva 

e de baixo custo visando aumentar o aprendizado escolar. 
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1. Introduction 

 

The idea that the interaction among students influences behavior and the learning environment, thus, 

affecting school productivity is quite intuitive. The magnitude of this phenomenon is of great interest among 

educators, researchers and policymakers who are seeking to enhance the efficiency of schools by designing 

classrooms or schools in such a way that the grouping of peers takes into account ability levels and the 

background of the students. 

There is a growing body of literature in Economics that contributes to this debate1. In the applied 

field, probably the greatest concern is with providing credible estimates of these influences, given the 

difficulty to disentangle the effects of belonging to a group from the reasons for belonging to it. In other 

words, the assignment of students to classes and schools are hardly random, tainting the formation of peers 

with sorting and self-selection, which turns the pursuit for reliable estimations into a steep challenge. 

Aside from this difficulty, several authors have been able to make important contributions to this 

literature2, first by assessing if the mean achievement of schoolmates influences individual performance 

and, more recently, to the role of differences in peer characteristics such as race, ethnicity and gender. The 

latter, which is the main focus of the present paper, is underlined by inequalities in tests scores, where for 

most of the developed and developing world the gap in scholastic achievement tends to favor boys in Math 

(Bedard and Cho, 2010; Bharadwaj et al., 2016; Contini et al., 2017) and girls in literacy (Husain and 

Millimet, 2009; Buchmann, et al., 2008). 

In addition to estimating gender peer effects, another concern of this study is with how the peer 

gender composition influences test scores. There are two major ways through which the composition of a 

classroom might influence learning. First, by the congestion effects, which are negative externalities created 

when one student impedes the learning of all other classmates (Lazear, 2001). This effect, in the gender 

context, can take place when a more disruptive boy is replaced by a girl, or when girls exert such an 

influence that reduces the chances of boys to misbehave. Second, teachers may treat boys and girls 

differently, in such a way that this influences grading, the content and the organization of what is taught 

(Dee, 2006; Lavy, 2008; Cornwell et al., 2013). To assess these hypotheses and elucidate the drivers of the 

influence that girls have, we confront school gender composition with information on teachers’ expectations 

over students’ academic progress, syllabus progress, job satisfaction, student behavior, violence exposure, 

and pedagogical methods. This is an improvement to the literature, since other authors3 with similar 

interests base their estimates on students’ views about the classroom climate, which may or may not be 

aligned with the teachers’ perception. 

This paper aims to contribute to the existing literature, first seeking to identify gender peer effects 

in Brazilian primary schools. That is, we explore if the assignment to a school with a higher proportion of 

girls influences 5th grade Math and literacy achievement, and investigate if whether this effect is influenced 

by school size, students’ socioeconomic background, nonlinearities in the proportion of girls, and gender 

clustering schools. We further assess if the gender composition influences teachers’ expectations and 

perception of the classroom climate, as previously mentioned. For that, we apply two similar identification 

strategies following Hoxby (2000) and Lavy and Schlosser (2011), relying on school level gender peer 

effects and school fixed effects to control for sorting and self-selection of students across schools.   

Our findings suggest that the proportion of girls positively affects Math and Portuguese test scores 

of boys and girls. Despite the fact that these effects are quite similar, they are slightly larger for Math, a 

subject that girls tend to be outperformed by boys. This, in turn, suggests that the gender peer effects are 

not exclusively associated with spillovers that arise from having higher achieving peers. Furthermore, we 

found evidence that these estimates do not rely solely on the size of the school, or on the socioeconomic 

background of the school’s students. Moreover, we find that girls’ achievements are higher when they 

attend schools with classes that tend to group them in the same classroom. This effect, however, does not 

hold for boys, implying that despite both genders profit from coexisting, girls benefit even more if clustered 

together.  

 
1 See Lazear (2001), Hanushek et al. (2003) and Angrist (2014). 
2 See Sacerdote (2011), Epple e Romano (2011) and Sacerdote (2014) for a review of the theoretical and applied literatures. 
3 See, for example, Lavy and Schlosser (2011). 



Lastly, our results indicate that the benefits of having a greater proportion of girls are mainly through 

improvements in student behavior, which reflects in less violence, greater teacher expectations over the 

student’s academic future, and facilitates classroom progress. Thus, this research draws attention to gender 

as an important factor in the allocation of students and teachers within schools, suggesting new ways of 

increasing school efficiency, in a country that already performs below OECD average, and worse than 

countries with similar expenditure per student (OECD, 2016).  

This paper is structured as follows. The next section describes our empirical strategy, discusses the 

data and the construction of the samples used throughout the analysis. Section 3 begins with evidences of 

the validity of our identification strategy, then presents our main estimates of the gender peer effects, and 

the possibility of heterogeneous and non-linear effects. In its last part, Section 3 shows the estimates of 

gender composition on classroom climate, teacher’s expectations and student behavior. Section 4 presents 

the concluding remarks. 

 

2. Empirical Strategy 

 

One of the main challenges in estimating peer effects is that schools and classrooms are not formed 

randomly, in such a way that the composition of schools and classes may reflect, among other factors, the 

family background of students. This may occur, for example, when affluent parents are more active in the 

search of the best school for their children, or when principals organize the composition of classes so that 

better performers or students with the same socio-economic background can study together. Many other 

classroom and school characteristics can influence their composition, and some of them may not be 

observed by the researcher. These factors, therefore, act as confounders in the estimation of peer effects, 

since they may influence peer composition and the outcomes of the students in a given school. 

The identification strategy used in this paper builds on the works of Hoxby (2000) and Lavy and 

Schlosser (2011), relying on school level gender peer effects and using school fixed effects to control for 

sorting and self-selection of students across schools. The idea behind this strategy, according to Hoxby 

(2000), is that the variation in adjacent cohorts’ peer composition within a grade within a school is 

idiosyncratic and beyond the easy management of parents and schools. This happens because of the 

difficulty associated with predicting the gender composition of a specific cohort, and to the fact that it is 

expensive for the parents to react to this variation by changing schools, as opposed to the classroom 

composition.  

Therefore, by using repeated observations on schools in a school fixed-effects framework we are 

able to control for unobserved and unchanging characteristics that are related both to achievement and peer 

gender composition. That is, we account for sorting and selection, paving the way for a causal estimate of 

the peer composition on two sets of estimates. The first assesses the impact of peer gender composition on 

test scores, while the second aims to identify the possible channels through which this gender composition 

influences test scores. As to these possible channels, we explore teachers’ expectations over the students’ 

academic progress, their perception of classroom climate, violence, and adoption of different pedagogical 

methods.  

In the first set of estimates, concerning the identification of gender peer effects, we estimate 

Equation 1, as shown below, separately for boys and girls. 

 

𝑦𝑖𝑠𝑡 = 𝛼𝑠 + 𝜏𝑡 + 𝜆𝑃𝑠𝑡 + 𝛽𝑥𝑖𝑠𝑡 + 𝜃�̅�(−𝑖)𝑠𝑡 + 𝜀𝑖𝑠𝑡 (1) 

 

Where i denotes the individuals, s the schools, and t time. 𝑦𝑖𝑠𝑡 is the normalized Math or Portuguese 

score of each student; 𝛼𝑠 and 𝜏𝑡 are the school and time effects, respectively; 𝑃𝑠𝑡 is the gender peer effect 

variable, which corresponds to the proportion of girls in 5th grade for each school; 𝑥𝑖𝑠𝑡 are the individual 

characteristics, which comprises of race, which is defined by white or non-white, a socioeconomic status 

index (SES), the number of people living in student household, and dummies for the cases where the father 

lives with the student, and if at least one of the parents graduated from university, as well as the student’s 

school enrollment and enrollment squared; �̅�(−𝑖)𝑠𝑡 are the school averages, excluding the own student, of 

the individual characteristics; 𝜀𝑖𝑠𝑡 is the error term, which is composed of a school-specific random element 



that allows for any type of correlation within observations of the same school across time and an individual 

random element. 

It is worth noting that the SES index is built using the first component of Principal Component 

Analysis, a procedure commonly used as a dimensionality reduction technique (Jolliffe, 2002). It takes into 

consideration the number of bedrooms, bathrooms, computers, cars and televisions in the student 

household. With regard to missing4 observations in any of these variables, we imputed the correspondent 

classroom mean of the characteristic, and added indicator dummies for these missing values in the model 

estimation. This procedure accounts for the possibility of non-random missing values and, also, avoids 

drastic reductions in the sample size (Allison, 2001). 

In similar fashion, in the second part of this paper we estimate Equation 2, below, to assess how 

gender composition influences test scores. 

 

�̅�𝑠𝑡 = 𝛼𝑠 + 𝜏𝑡 + 𝜆𝑃𝑠𝑡 + 𝜃�̅�𝑠𝑡 + 𝜀𝑠𝑡 (2) 

 

Where s denotes the schools, and t time. 𝑦𝑠𝑡 is the school average of the indicator variable built from 

the teachers’ answers to relevant questions in the inquiry; 𝛼𝑠 and 𝜏𝑡 are the school and time effects, 

respectively; 𝑃𝑠𝑡 is the gender peer effect variable, which corresponds to the proportion of girls in 5th grade 

for each school; �̅�𝑠𝑡 consists of the average school cohort controls which, again, are race (white or non-

white), a socioeconomic status index (SES), the number of people living in the student household, and 

dummies for the cases where the father lives with the student, and if at least one of the parents graduated 

from university, as well as the school enrollment and enrollment squared; it also contains the school 

averages of the teacher characteristics, that is, if whether the teacher has a graduate degree, a postgraduate 

degree, if he works in any other activity besides teaching, if he has more than 10 years of experience being 

a teacher, works more than 40 hours per week and a dummy indicating if he has a permanent teaching 

contract with the school; 𝜀𝑠𝑡 is the error term. 

 

2.1 Data 

 

This paper uses four cohorts of the Brazilian Ministry of Education assessment of Math and 

Portuguese learning for 5th grade public school students (2009, 2011, 2013 and 2015). This assessment is 

biannual, and also includes questionnaires for Principals, Teachers, Schools and Students. The latter, 

besides comprising of a test for each subject, collects information on the background of the students, and it 

is where we gather most of the variables used as controls in our estimates. We match the dataset from these 

four assessments to the corresponding Brazilian Education Census, in order to obtain data on enrollment 

and on the percentage of girls at the 5th grade school level, which is the variable of interest in the study. 

We focus on 5th grade as we are pursuing a casual effect and need to reduce the influence of dropouts 

and school retention, two factors associated with gender that play an important role in the Brazilian school 

system, especially at more advanced school grades (OECD, 2016; OECD, 2019). The final sample only 

takes into account students in mixed gender regular education schools that appear in all the years of the 

assessment. We also exclude schools that base their admission criteria on an exam, as this is a source of 

selection, which could bias our estimates. Also, in order to avoid changes in the gender composition that 

might be a result of structural changes in the school, we drop schools that have an annual enrollment lower 

than 10 students, and those that experienced a change in enrollment of 80% or more between two 

consecutive years. Table 15, below, present the descriptive statistics by cohort for the main variables of 

interest used to estimate gender peer effects on test scores. 

 
 

 

 
4 A total of 11% of the individuals in our sample had missing observations that needed to be imputed in order to build the SES 

index.  
5 Descriptive statistics for the rest of the variables are in Table 1A in the Appendix. 



Table 1 - Descriptive statistics by cohort. 

Cohort Students Schools 
% of 

girls 

Average  

Math Score 

Average 

Portuguese Score 

Females Males Females Males 

2009 1,605,822 23,689 0.482 205.87 207.58 191.11 181.03 

2011 1,491,958 23,689 0.480 209.55 212.81 198.37 185.44 

2013 1,338,303 23,689 0.479 212.66 213.82 203.32 190.82 

2015 1,369,161 23,689 0.481 218.53 221.36 213.31 202.68 

All 5,805,244 23,689 0.481 211.38 213.61 201.03 189.52 
Source: Elaborated by the authors using SAEB (2009-2015). 

 

This sample comprises of almost 6 million students, fairly distributed across the years, and in 23,689 

schools. On average, as mentioned in the Introduction, boys tend to outperform girls in Math, while the gap 

in score favors women in literacy. The mean proportions of girls in all cohorts are slightly below 50%, 

without any time trend. Our estimates regarding the possible channels through which the gender 

composition influences test scores, in the second part of the paper, is slightly different since some of the 

teacher’s questionnaires are missing. Below, Table 2, presents the descriptive statistics of this sample. 

 
Table 2 - Descriptive statistics by cohort. 

Cohort Schools Teachers 
% of 

girls 

2009 20,824 55,686 0.481 

2011 20,824 89,020 0.479 

2013 20,824 65,390 0.477 

2015 20,824 88,992 0.481 

All 20,824 299,088 0.480 
Source: Elaborated by the authors using SAEB (2009-2015). 

 

The second set of estimates has a sample of almost 300 thousand teachers, in 20,824 schools. The 

variation in the number of teachers on each cohort, as already mentioned, is due to missing valid 

questionnaires. The mean proportions of girls in all the cohorts are fairly similar to our fist sample, that is, 

slightly below 50% and without any noticeable time trend.  

As to the possible channels through which the gender composition influences test scores, we 

gathered over thirty questions in the teachers’ questionnaire that relate to their perception of classroom 

climate, separating them by topics, which are: expectations over students’ academic progress; syllabus 

progress and job satisfaction; student behavior; violence exposure in classroom; and, pedagogical methods. 

Since they are mostly yes or no questions, we transform them into dummy variables and calculate the yearly 

school average of each, creating an indicator that stands between 0 and 16. 

 

3. Results 

 

3.1 Evidence on the validity of the identification strategy 

 

The main coefficient of interest in Equations 1 and 2 is 𝜆, which can be understood as the average 

treatment effect of having more female peers in a given school. In order for this interpretation to hold, 

changes in the unobserved factors that could affect the student’s achievement must be uncorrelated with 

changes in the proportion of females within a school. Also, there must be enough variation in the percentage 

of females at the different cohorts to enable a precise estimate of the gender peer effects on achievement. 

Table 3 report the variance decomposition of the proportion of females used on both set of estimates of this 

 
6 Descriptive statistics for these variables are in Table 1A in the Appendix. 



paper. In the first, where we seek to identify gender peer effects on test scores, the variance within schools 

is 78% in the Math sample and 82% in Portuguese, while in the second set of estimates, those regarding 

teacher’s perception of classroom climate, 67% of the variance is within schools. 

 
Table 0 - Decomposition of variance in the proportion of female students. 

  Gender peer effects sample Teachers’ classroom climate 

sample  Math Portuguese 

  
Sum of 

squares 

Share of 

total 
Df 

Sum of 

squares 

Share of 

total 
df 

Sum of 

squares 

Share of 

total 
df 

Between 1288761.7 22.11% 23686 1032691.5 17.74% 23688 373013 32.90% 20823 

Within 4539005.4 77.89% 5779269 4789048.1 82.26% 5780156 760831 67.10% 278264 

Total 5827767.1   5802955 5821739.6   5803844 1133844     

Source: Elaborated by the authors using SAEB (2009-2015). 

 

In addition to this substantial within school variance, Figure 1 depicts the correlation between the 

standard deviation of the proportion of girls in each school and its average enrollment7. This enables a better 

evaluation if there is a specific size of school that is responsible for this variability. The graph, in turn, 

shows that despite the fact that smaller schools account for the majority of the variance, there is still 

significant variability in schools whose average 5th grade enrollment is up to 300 students.  

 
Figure 1 - Standard deviation of the proportion of females and school average enrollment. 

 
Source: Elaborated by the authors using SAEB (2009-2015). 

 

Another concern addressed by the identification strategy is to whether this within school variation 

in the proportion of female students is indeed random. If somehow unobserved characteristics, as well as, 

characteristics of the students, parents and schools influence the gender composition of a cohort within a 

school, the estimated peer effects will be biased. In this regard, we assume that parents are not able to 

predict the gender composition of their child’s cohort and hence, are not able to respond to it. This is 

corroborated by the fact that we use a national representative sample of public schools, which corresponds 

to 80% of the enrollment in elementary schools in Brazil, and that the majority of these schools have the 

place of residence as main admission criteria. Both these features diminish the possibility that any 

unobserved characteristic will influence the gender composition of a cohort within a given school.  

Aside from that, in Table 4, shows if proportion of female students within schools is correlated with 

any of the control variables in our first set of models. We perform this balancing test by performing separate 

regressions of the treatment variable on each of the controls using School Fixed Effects (SFE) and Ordinary 

Linear Squared (OLS), as a benchmark for comparison. 

 

 

 

 

 
7 Figure 1 is drawn from the sample used to identify gender peer effects. A graph for the sample used in the second set of 

estimates is not shown due to its similarity but is available upon request from the authors.  
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Table 4 - Balancing tests of schools’ proportion of female students on student and teachers’ characteristics. 

Student chacacteristics 

  OLS SFE   OLS SFE 

race 0.001102*** -0.000012 parents univdg 0.002938*** -0.000062 

 (0.000157) (0.000067)  (0.000157) (0.000071) 

num people -0.000663*** 0.000038 father -0.000092 -0.000077 

 (0.000057) (0.000030)  (0.000097) (0.000057) 

sesz 0.002049*** -0.000038 enrollment 0.000027*** 0.000005 

 (0.000104) (0.000030)  (0.000004) (0.000009) 

Teachers characteristics 

  OLS SFE   OLS SFE 

graduate dgr 0.002544*** -0.000191 +10yrs experience 0.002023*** 0.000456 

 (0.000407) (0.000315)  (0.000383) (0.000320) 

postgraduate 0.000982*** 0.000135 type of contract 0.001767*** 0.000368 

 (0.000375) (0.000316)  (0.000360) (0.000298) 

other activity 0.000280 -0.000180 + 40hr/week -0.000104 -0.000236 

  (0.000358) (0.000300)   (0.000352) (0.000284) 

 Robust standard errors clustered at the school level in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01. All regressions 

include year dummies. 

Source: Elaborated by the authors using SAEB (2009-2015). 

 

In the first sample, almost all observable characteristics are correlated with the proportion of females 

under Ordinary Least Squares, the exception being the presence of the student’s father at home. 

Nonetheless, these correlations became statistically insignificant when we look within schools, with the 

addition of School Fixed Effects. Thus, once we include school dummies in the model, most of the sorting 

and selection are accounted for, thus, enabling a proper identification of the effect of the proportion of girls 

on achievement. 

In a similar fashion, the bottom of Table 4 tests whether the proportion of female students within 

schools is correlated with any of the teachers’ characteristics we use in our second set of estimates. Again, 

under Ordinary Least Squares most of the observable teacher characteristics are correlated with the 

proportion of females, the exception being having another activity besides teaching and working more than 

40 hours per week. However, with the addition of School Fixed Effects, most of the sorting and selection 

are accounted for. 

 

3.2 Estimates of gender peer effects in Brazilian elementary schools. 

 

After analyzing the feasibility of the identification strategy in the last subsection, Table 5 reports 

the effects of the proportion of female peers on 5th grade achievement in Math and Portuguese. Each cell in 

the table shows the estimated coefficient, and its corresponding standard deviation, from separate 

regressions for boys and girls.  

Columns 1-3 report the effects of the proportion of females in Math and Portuguese on the 

achievement of girls, while Columns 4-6 report these effects on boys. Three different specifications are 

considered, in order to assess how sensitive these estimates are to the control of school, individual and 

cohort characteristics. Columns 1 and 4 shows OLS estimates with only year dummies included as controls. 

Columns 2 and 5 include school fixed effects as controls, reducing drastically the size of the coefficients 

and their standard deviations. This decline suggests that selection and sorting across schools play a 

significant role in the estimation of peer effects and, therefore, controlling for these characteristics avoid 

estimation bias. The most complete specification, with the inclusion of individual and mean cohort 

characteristics as controls, are seen in Columns 3 and 6, and further reduces the size of the estimated 

coefficients and, to a less substantial degree, their standard deviation. 
 



Table 5 - Estimation of the effect of proportion of female students on achievement. 

  Females Males 

 Proportion of Females in Cohort Proportion of Females in Cohort 
 (1) (2) (3) (4) (5) (6) 

Math 0.890*** 0.293*** 0.272*** 1.031*** 0.266*** 0.254*** 

 (0.031) (0.016) (0.016) (0.033) (0.018) (0.017) 

Portuguese 0.887*** 0.307*** 0.283*** 0.967*** 0.253*** 0.241*** 

 (0.029) (0.015) (0.015) (0.029) (0.016) (0.015) 

Year effects ✓ ✓ ✓ ✓ ✓ ✓ 

SFE  ✓ ✓  ✓ ✓ 

Individ. Controls  ✓   ✓ 

Cohort controls  
✓ 

  
✓ 

Robust standard errors clustered at the school level in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. 

Source: Elaborated by the authors using SAEB (2009-2015). 

 

Focusing on the more complete specification, the estimated coefficients show that both females and 

males tend to perform better in each of the subjects when they are in classes with a higher proportion of 

females. All estimates are statistically significant and indicate that an additional 10% in the proportion of 

girls would lead to increases of 2.72 and 2.83 percent of a standard deviation on the average of the Math 

and Portuguese tests for women, and, for boys, the rise would be of 2.54 of a standard deviation for Math 

and 2.41 for Portuguese. Therefore, overall, the effect of having more female peers is slightly larger among 

girls than boys.  

It is important to highlight that, despite being quite similar, a comparison between the subjects for 

boys, shows that the peer effects are slightly larger for Math, a subject that boys tend to outperform girls, 

as we have seen on Table 1. This suggests that the gender peer effects are not solely associated with 

spillovers that arise from having higher achieving peers. 

In terms of comparison, our results are moderate when compared to other estimates of gender peer 

effects. For example, Hoxby (2000) found that a 10% increase in the proportion of females on Texas 

elementary schools leads to scores 1 to 2% of a standard deviation higher in Math and English. Lavy and 

Schlosser (2011) despite not finding any significant impact of the proportion of female students on 5th grade 

Israeli students in language tests, encountered that a 10 percentage point increase of female students raises 

average Math score by 3.7 percentage points of a standard deviation for girls and 2.18 for boys. While 

Cabezas (2010) found that the same increase in the proportion of girls leads to a 0.53 percent of a standard 

deviation higher Math scores for Chilean students. 

On a broader view, our results are similar in magnitude to the ones found in assessing the impact of 

school violence, as identified by Dalcin (2016), who estimated that school violence can reduce achievement 

by up to 2.6% of a standard deviation in Math and 2.2% in Portuguese. Nonetheless, other educational 

policies have a much higher impact, such as an additional year of compulsory education that increases 13% 

and 8% of a standard deviation in the scores of Math and Portuguese, respectively (Zanon, 2017), and 

attending daycare that raise Math scores from 28% to 42% of a standard deviation, depending on the 

mother’s education (Pinto et al., 2017). 

 

3.2.1 Heterogeneous effects. 

 

In order to gain further insights on the extent of the gender peer effects, in Table 6 we explore 

heterogeneous effects of the proportion of girls across different dimensions. First, we investigate 

differences by school size, by stratifying our sample into quartiles of the enrollment variable, from lowest 

(q1) to highest (q4), and running the baseline model for each subsample. This can be viewed as providing 

additional evidence that the mean effect we are capturing does not merely apply to small schools. 



Second, we calculate the mean of the Socioeconomic Status index for each school and stratify the 

sample into quartiles of this variable’s distribution8, in order to investigate whether the background of the 

students within each school interfere with the effect of the proportion of female students. 

 
Table 6 - Heterogeneous effects of the proportion of female students by school size and school student socioeconomic 

status. 

School Size 

 q1 q2 q3 q4 
 Female Male Female Male Female Male Female Male 

Math 0.170*** 0.139*** 0.248*** 0.195*** 0.295*** 0.319*** 0.549*** 0.570*** 

 (0.023) (0.025) (0.029) (0.031) (0.036) (0.039) (0.051) (0.056) 

Schools 10234 10234 6213 6213 4425 4425 2815 2815 

Students 709556 741489 712078 738637 715243 735802 715882 734269 

Portuguese 0.182*** 0.123*** 0.258*** 0.218*** 0.304*** 0.304*** 0.562*** 0.506*** 

 (0.022) (0.022) (0.028) (0.028) (0.034) (0.036) (0.047) (0.048) 

Schools 10235 10235 6213 6213 4425 4425 2816 2816 

Students 709647 741565 712116 738673 715283 735843 716166 734552 

School Students Socioeconomic Status 
 q1 q2 q3 q4 
 Female Male Female Male Female Male Female Male 

Math 0.291*** 0.236*** 0.267*** 0.248*** 0.267*** 0.232*** 0.223*** 0.237*** 

 (0.031) (0.034) (0.031) (0.034) (0.034) (0.037) (0.034) (0.036) 

Schools 7240 7240 6058 6058 5308 5308 5081 5081 

Students 606713 618249 641300 644589 653577 660683 658660 669845 

Portuguese 0.301*** 0.222*** 0.259*** 0.276*** 0.265*** 0.217*** 0.228*** 0.202*** 

 (0.029) (0.030) (0.030) (0.031) (0.032) (0.033) (0.032) (0.033) 

Schools 7240 7240 6059 6059 5308 5308 5082 5082 

Students 606756 618263 641534 644834 653612 660725 658736 669895 

Robust standard errors clustered at the school level in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. Regressions also 

includes year effects, school fixed effects, individual and cohort means as controls.  

Source: Elaborated by the authors using SAEB (2009-2015). 

 

The estimations by school size, on the upper part of Table 6, indicate that higher proportions of 

female students lead to increases in achievement in all school sizes, for both Math and Portuguese. Also, 

by comparing the columns for each higher quartile of the enrollment distribution, the effect is increasing 

for both genders. The fact that the highest quartiles have the greatest impact is especially interesting, since 

there is not much of a difference in the proportion of female students for each quartile9. This, therefore, 

provides evidence that larger schools, despite the higher standard deviations, are also important to the 

estimation of the mean effect. 

The bottom columns on Table 6, indicate that the effect is similar and positive on all quartiles of the 

school mean of the students’ socioeconomic status variable, for both Math and Portuguese. Hence, 

suggesting that the effect of the gender composition does not strongly rely on the socioeconomic 

background of the school’s students. The estimates for women, however, are lower when the school has the 

highest level of student background, for both Math and Portuguese, while the results for men do not seem 

to have a clear pattern as we move from the lowest to higher quartiles.  

 
8 We exclude from these estimates all students with missing values for the SES index. 
9 The first quartile has, on average, 47.82% of females, while the last has 48.30%. 



We also investigate nonlinearities in the proportion of females on Table 7, following Lavy and 

Schlosser (2011), by replacing the treatment variable by quartile identifier dummies of the proportion of 

girls. Therefore, the source of variation necessary for the identification of these non-linear effects consists 

in the dynamics of the schools in switching from each quartile in the different years of our sample. Table 

2A on the Appendix report summary statistics on each quartile and a matrix with information on the extent 

to which schools switch from quantile to quantile. It shows that there is substantial variance in the quantiles, 

for example, only 342 schools are in the first quantile on all four years of our sample, while 9,852 appears 

on the first and second quantiles during the four year period. Overall, of the total10 71,067 possible changes, 

57,349 (80.7%) occurred. 

 
Table 7 - Nonlinear estimates of the effect of the proportion of female students on achievement. 

  q2 q3 q4 

  Female Male Female Male Female Male 

Math 0.012*** 0.017*** 0.033*** 0.029*** 0.043*** 0.040*** 

 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 

Portuguese 0.016*** 0.015*** 0.030*** 0.024*** 0.046*** 0.037*** 

 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 

Range 0.442 - 0.481 0.481 - 0.519 0.519 – 1 

Mean 0.463 0.499 0.557 
Robust standard errors clustered at the school level in parentheses. * p < 0.10, ** p < 0.05, *** p < 

0.01. Regressions also includes year effects, school fixed effects, individual and cohort means as 

controls.  

Source: Elaborated by the authors using SAEB (2009-2015). 

 

The results on Table 7 indicate that the effect of the proportion of females increases as schools 

switch to higher quartiles, as compared to the first. The effects do not seem to differ by subject, as the 

estimates for each quartile and gender are very similar. A move from the first to the second quartiles 

increases Math achievement by 0.012 and 0.017 percentage points of a standard deviation, respectively, for 

girls and boys, while in Portuguese, this increase would be of 0.016 for girls and 0.015 for boys. 

 Nonetheless, as on Hoxby (2000), for Texas elementary students, and Lavy and Schlosser (2011), 

for high schools in Israel, the greatest estimated effect on achievement is from moving to the highest 

quartile, where girls are the strict majority. In our case, this raises Math scores by 0.043 percentage points 

of a standard deviation for girls and 0.04 for boys, while the Portuguese scores are raised by 0.046 and 

0.037 percentage points of a standard deviation. 

 

3.2.2 Gender clustering schools 

 

Lastly, we ask whether the school’s classroom formation interfere with the main effect of the 

proportion of girls. In order to do that, we drop from our sample all the schools with only one classroom, 

and build an indicator variable for those schools that have a greater than the mean standard deviation of its 

gender composition across classrooms11. That is, we identify those schools that tend to cluster girls in 

different classrooms from boys. Therefore, by interacting this indicator variable with the proportion of girls 

we are able to go beyond the mean treatment effect and assess if the gender composition of the school’s 

classrooms interferes with it. 

 

 

 
10 Total possible changes are calculated multiplying the total number of schools (23,689) with the three remaining years it could 

switch quantiles. 
11 Descriptive statistics of this variable is found on Table 3A, on the Appendix. 



Table 8 - Impact of school classroom gender composition on achievement. 

  Math Portuguese 

  Female Male Female Male 

proportion of girls 0.270*** 0.270*** 0.284*** 0.253*** 

 (0.018) (0.019) (0.017) (0.017) 

clustering school * proportion of girls 0.018*** -0.008 0.015*** -0.004 

 (0.004) (0.005) (0.004) (0.004) 

Schools 22822 22822 22824 22824 

Students 2692765 2785016 2693210 2785436 
Robust standard errors clustered at the school level in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. 

Regressions also includes year effects, school fixed effects, individual and cohort means as controls.  

Source: Elaborated by the authors using SAEB (2009-2015). 

 

As we can see on Table 8, increasing the proportion of girls in schools that tend cluster girls and 

boys in different classrooms boosts achievement only for females. That is, increasing the number of girls 

where they are grouped together further enhances the impact on achievement by 0.018 of a standard 

deviation in Math and 0.015 in Portuguese. Therefore, for girls, the total effect of having more females in 

schools that tend to cluster them together is around 0.3 standard deviations for both, Math and Portuguese. 

As for boys, the coefficient for the interaction with clustering schools is nonsignificant, indicating that the 

grouping of boys does not share the same boost in achievement.  

Our findings imply that despite the fact that boys profit from coexistence, indicating that the gender 

composition also influences achievement, girls benefit even more if clustered together, thereby increasing 

school efficiency. Other authors in the peer effects literature find positive effects of grouping girls together. 

For example, Lu and Anderson (2015), who explore micro-environments in Chinese middle schools, find 

that being surrounded by classroom desks occupied by female peers increases female’s test scores, but it 

can have a potentially negative effect on males. We can confront these results to the literature regarding 

single-sex and coeducational schools. Jackson (2016) finds an increase in achievement, among other 

positive effects, for boys and girls from moving from a coeducational school to a single-sex school in 

Trinidad and Tobago. Yet, this is not a consensual result, as Strain (2013) finds evidence that offering 

single-sex classrooms to North Carolina students reduces the performance in mathematics, without any 

effect on reading scores. However, and closer to our case, Lee et al. (2014) find that Korean male students 

attending single-sex classes within coed schools score 0.10 of a standard deviation below male students in 

mixed-gender classes, without any significant effect for females.  

It is beyond the scope of this paper to draw any final conclusion in this hotly disputed literature, 

especially because our dataset do not allow us to move further and try to compare outcomes between single-

sex and coeducational schools in Brazil, which therefore, remains a challenge for future works. However, 

our findings highlight that once we consider coeducational schools, the formation of the gender mix of 

classes is important to increase school efficiency, as it benefits especially girls. This is an interesting result 

in terms of public policies, especially in a country like Brazil, where the schooling system is composed of 

mostly coed schools that allocate students within classrooms predominantly by age and achievement, and 

not their gender. It also adds on the previous results of this paper, since the gender composition of 

classrooms is more easily managed by the public school authorities than the enrollment gender composition. 

Also, going beyond efficiency concerns, because clustering girls further benefit them, it could help narrow 

the gap between males and females in Math, which contributes towards the equality between genders.  

 

3.3 Estimates of teachers’ perception of classroom climate and gender school composition 

 

In order to further explore how the gender composition of schools helps to boost learning, this 

section of the paper concerns the estimates of Equation 2, that uses over thirty questions in the teachers’ 

questionnaire that relate to teachers’ perception of classroom climate, separating them by topics, which are: 



expectations; syllabus progress and job satisfaction; perceptions about student behavior; violence exposure; 

and, pedagogical methods. 

 

3.3.1 Teacher expectations 

 

The effects of the proportion of female students on 5th grade teacher expectations about his 

classroom students, namely, if whether he or she feels that more than half of his 5th grade students are going 

to graduate from elementary school, high school and will attend a college degree are shown on Table 9. 

Each cell in the table shows the estimated coefficient, and its corresponding standard deviations, from 

separate regressions. We also present OLS estimates on Column 1, and a version of our SFE model on 

Column 2, without controlling for teachers and cohort characteristics. 

 
Table 9 - Estimation of the effect of proportion of female students on teachers’ expectations. 

 (1) (2) (3) 

Finish elementary school 0.064*** 0.047*** 0.041** 

 (0.017) (0.016) (0.016) 

Finish high school 0.145*** 0.089*** 0.086*** 

 (0.020) (0.021) (0.022) 

Attend college 0.256*** 0.143*** 0.147*** 

 (0.028) (0.028) (0.028) 

Year effects ✓ ✓ ✓ 

SFE  ✓ ✓ 

Teacher controls   ✓ 

Cohort controls   ✓ 
Robust standard errors clustered at the school level in parentheses * p < 0.10, ** p < 0.05, 
*** p < 0.01. 

Source: Elaborated by the authors using SAEB (2009-2015). 

 

Table 9 indicates that regardless of the complexity of the model we estimate, the proportion of girls 

in school tend to influence positively all measures of teacher expectations regarding his students’ progress. 

The effects seem stronger for finishing high school and attending college, leading, respectively, to 0.041 

and 0.147 increases on average teacher’s expectance. In order to assess if these expectations are affected 

by the gender of the teacher, as evidenced by Dee (2007), we separate our sample and estimate two distinct 

models12 for each gender, but no statistical significant difference was found. 

These results, in our understanding, provide the first set of evidence that teaching environment 

improves with the proportion of girls. A conclusion shared with Lavy and Schlosser (2011), who found 

positive spillovers from female peers in the quality of the teacher-student relationship. However, since our 

database refers to teachers’ opinions, the results should not be taken as definite, as they may be reflecting 

teachers’ stereotypes, which may constitute an important factor on student academic lives and even have 

long lasting consequences (Fennema et al. 1990, Figlio, 2005; Lavy, 2008; Lavy and Sand 2015). Despite 

the fact that we cannot rule this possibility out entirely, we have reasons to believe that at least part of this 

effect we are capturing is due to a better class climate, as it will become clear below, when we analyze 

other measures of this same issue. 

 

3.3.2 Teachers’ perception about student behavior 

 

In order to measure the relationship between gender and student behavior, we use four questions 

about the teachers’ perception that learning problems in his classroom occur due to student low self-esteem, 

disinterest, indiscipline or absenteeism. The results are shown on Table 10. 

 

 
12 We estimated conditional logit models, grouped by school and controlling for teachers and cohort characteristics. 



Table 10 - Estimation of the effect of the proportion of female students on teacher perceptions about student behavior. 

  (1) (2) (3) 

student low self-esteem -0.143*** -0.061** -0.060** 

 (0.027) (0.026) (0.026) 

student disinterest -0.076*** -0.041** -0.044** 

 (0.016) (0.018) (0.019) 

student indiscipline -0.245*** -0.195*** -0.194*** 

 (0.027) (0.026) (0.026) 

student absenteeism -0.218*** -0.088*** -0.096*** 

 (0.027) (0.028) (0.029) 

Year effects ✓ ✓ ✓ 

SFE  ✓ ✓ 

Teacher controls   ✓ 

Cohort controls     ✓ 
Robust standard errors clustered at the school level in parentheses. * p < 0.10, ** p < 0.05, 
*** p < 0.01.  

Source: Elaborated by the authors using SAEB (2009-2015). 

 

The estimates indicate that the proportion of girls is associated with an improvement in all measures 

of student behavior, especially indiscipline and absenteeism. This evidence not only reinforces the ones 

from Table 9, above, but it is also consistent with Figlio (2007) and Blank and Shavit (2016), who 

emphasize that a disruptive classroom climate have negative effects on the learning process and lower 

achievement. In Brazil, instructional time is an important issue. Bruns, et al. (2011) point out that in 

Brazilian schools time spent on instruction is below 66%, while time spent on classroom management is 

much higher than in OECD countries. This, therefore, consists of one of the biggest challenges the country 

needs to overcome in the pursuit of a better education.  

In accordance with our results are the literature on the gender differences in behavioral and non-

cognitive skills, such as Bertrand and Pan (2013), Becker et al (2010) and DiPrete and Jennings (2012), 

who point out that girls begin school with more advanced social and behavioral skills, an advantage that 

grows over time, having long term consequences on education. Moreover, the literature also indicates that 

boys and girls have distinct learning processes, which affect teacher-pupil relationships, curricular content 

and assessment methods (Tinklin et al., 2001) and these might further influence test scores. 

 

3.3.3 Teacher performance and job satisfaction 

 

To further investigate the effects of the gender composition, we consider three questions about the 

teachers’ performance and job satisfaction. That is, if whether he or she was able to cover more than 80% 

of the syllabus during this school’s calendar year, and if she feels that the learning problems among her 

students are due to her job stress, which makes difficult to plan and prepare her class, or if whether she 

feels dissatisfied and discouraged by her profession. The relationship between these answers and the 

proportion of girls are shown below, on Table 11.  

 
Table 11 - Estimation of the effect of proportion of female students on teachers’ performance and job satisfaction. 

  (1) (2) (3) 

+80% syllabus 0.407*** 0.155*** 0.150*** 

 (0.030) (0.026) (0.027) 

teacher work burnout 0.008 0.043* 0.038 

 (0.025) (0.025) (0.025) 

teacher dissatisfaction -0.043* 0.008 0.008 

 (0.024) (0.025) (0.026) 



Year effects ✓ ✓ ✓ 

SFE  ✓ ✓ 

Teacher controls   ✓ 

Cohort controls     ✓ 
Robust standard errors clustered at the school level in parentheses. * p < 0.10, 
** p < 0.05, *** p < 0.01.  

Source: Elaborated by the authors using SAEB (2009-2015). 

 

The results from our estimates indicate that a greater percentage of girls at school positively affect 

teachers capacity to cover the syllabus, as indicated by the teachers’ school average response to the inquiry 

of whether they managed to teach more than 80% of the syllabus. This result builds on the evidence that 

girls lead to a better classroom climate and, therefore, combined with Table 10 results, provides a clearer 

evidence of the positive classroom climate spillovers of having more girls. This leads us to further 

investigate the reasons behind this positive relationship between classroom climate and gender 

composition, as we look at student behavior and violence indicators in the next two subsections.  

Nonetheless, we do not find evidence in our model that relates the proportion of girls to teacher 

work satisfaction or job stress and burnout. This is in contrast with Lavy and Schlosser (2011), who focus 

on Israel educational data, and find a negative relationship between them. 

 

3.3.4 Teacher violence exposure 

 

We also explore teachers’ exposure to violence at school. First, by compiling the answers over a 

more direct connection, that is, if the teacher was a victim of theft, armed robbery, or if he or she had his 

life threatened, or was threatened by a student inside the school. In another part of the inquiry, we are able 

to gather information about the exposure to violence through the students’ conduct, exploring answers to if 

the students attended class under the effect of alcohol, drugs or either carrying melee weapons or fire arms.  

 
Table 12 - Estimation of the effect of proportion of female students on teachers’ violence exposure. 

  (1) (2) (3)   (1) (2) (3) 

life-threat. -0.011 -0.008 -0.011 stud. alcohol -0.035*** -0.016 -0.021 

 (0.007) (0.012) (0.012)  (0.011) (0.015) (0.015) 

Theft -0.009 -0.008 -0.005 stud. drugs -0.025 -0.025* -0.027** 

 (0.010) (0.015) (0.016)  (0.017) (0.013) (0.014) 

armd robbery 0.012* 0.013 0.012 stud. weapon -0.036*** -0.019 -0.026** 

 (0.007) (0.012) (0.013)  (0.009) (0.013) (0.013) 

threatened -0.106*** -0.090*** -0.092*** std fire arms -0.009 -0.006 -0.008 

 (0.013) (0.017) (0.017)  (0.008) (0.011) (0.012) 

Year effects ✓ ✓ ✓ Year effects ✓ ✓ ✓ 

SFE  ✓ ✓ SFE  ✓ ✓ 

Teach. cont.   ✓ Teach. cont.   ✓ 

Cohort cont.   ✓ Cohort cont.   ✓ 
Robust standard errors clustered at the school level in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.  

Source: Elaborated by the authors using SAEB (2009-2015). 

 

Our results indicate that a higher proportion of girls is associated with lower exposure to violence, 

as measured by the negative relationship with teachers’ average response of being a victim of threats by 

their students and by having less students attending class carrying a melee weapon or under the effect of 

drugs. These results are closely related to the literature on the gender differences in behavioral and non-

cognitive skills, where boys tend to be more disruptive (Bertrand and Pan, 2013), in such a way that, as 

highlighted in the previous subsections, girls tend to increase classroom climate. 



Nonetheless, violence is a major problem in Brazil, studies that relate it to school outcomes have 

found that it directly reduces achievement, and is also associated with higher teacher and principal 

absenteeism, turnover, and to temporary school closings, which exacerbate its negative direct impact 

(Dalcin, 2016; Severnini and Firpo, 2010; Monteiro and Rocha, 2016). Other factors related to violence in 

schools are its surroundings, students’ background and teacher quality (Tavares et al., 2016; Becker and 

Kassouf, 2012). 

Overall, the results regarding our measures of student behavior indicate that a higher share of 

females in school generate improvements in student behavior, which reflects in less violence, greater 

teacher expectations over the student’s academic future, and improves the teaching environment. Aligning 

this result with the previous chapter of this thesis, we generate evidences that the gender mix should be 

directly taken into consideration when school authorities decide classroom composition. The same can be 

said about the teachers allocation, as those who are better prepared to deal with behavioral problems could 

be assigned to classes that have a higher proportion of boys. This is an interesting result, especially in a 

country like Brazil, where most of the schools allocate students within classrooms by taking into 

consideration only the students’ age and achievement, and not their gender. Moreover, on a wider 

perspective, the country should welcome policies aimed towards boys, as they are associated with a range 

of issues, regarding behavior, violence and school progress. 

 

3.3.5 Teacher pedagogical methods. 

 

Lastly, we investigate if there is any relationship between the proportion of girls and some key 

pedagogical methods applied by the teachers. For that, we use conditional logit models, grouped by the 

schools in order to assess separately if Math and Portuguese teachers implement any one of the distinct 

pedagogical methods evaluated in the inquiry.  
 

Table 13 - Relationship between the proportion of girls and pedagogical methods utilized by teachers, separated by 

subject. 

Math Teachers Portuguese Teachers 

familiar situations for students 0.135 copy texts from books or blackboard -0.114 

 (0.157)  (0.139) 

reinforce procedures and rules 0.243 discuss texts from papers & magaz. -0.036 

 (0.163)  (0.123) 

discuss solutions 0.209 use papers & magazines for grammar 0.033 

 (0.206)  (0.122) 

memorize rules to solve exercises 0.186 read chronicles, poetry & novels -0.114 

 (0.151)  (0.141) 

content from papers & magazines -0.058 use poetry and novels for grammar 0.060 

 (0.125)  (0.131) 

discuss methods -0.056 reinforce grammar concepts 0.171 

 (0.207)  (0.128) 

try new actions to solve exercises 0.184   

 (0.135)   
Year effects ✓ Year effects ✓ 

SFE ✓ SFE ✓ 

Teacher controls ✓ Teacher controls ✓ 

Cohort controls ✓ Cohort controls ✓ 

Robust standard errors clustered at the school level in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.  

Source: Elaborated by the authors using SAEB (2009-2015). 

 



The estimated results indicate that there is no influence of the proportion of girls in any of the 

teaching methods inquired, regardless of the subject. Therefore, we provide evidence that teaching methods 

are not necessarily related to gender class or school composition. However, the fact that teachers do not 

change the way they conduct a class based on gender, does not eliminate the possibility that teachers can 

play an important role in shaping gender interactions or even display stereotype bias, which can contribute 

to the gender gap on achievement (Dee, 2007; Fennema et al.,1990). These latter effects, despite consisting 

in interesting research questions, remain a challenge for future work, as it extrapolates the objective of this 

paper. 

 

4. Concluding Remarks 

 

In this paper investigates gender peer effects among 5th grade public school students in Brazil. It 

analyzes if the assignment of a student to a school with a higher proportion of girls influences Math and 

Portuguese achievement. It also investigates if this effect is influenced by school size, students’ 

socioeconomic background, nonlinearities in the proportion of girls and at classroom gender composition, 

identifying those schools that tend to overly allocate boys and girls to different classes in order to verify if 

this also influences achievement.  

Our findings indicate a positive causal relationship between the proportion of girls and achievement 

for both genders and on both subjects, especially for Math. They also indicate that this effect does not 

depend on school size, background of the students and that it is increasing with higher proportions of 

females. Moreover, we also find that girls’ achievements are higher when they attend schools with classes 

that tend to segregate the two genders, implying that despite both genders profit from coexisting, girls 

benefit even more if clustered together. Therefore, it is not only having more girls in a school that is 

beneficial to achievement, but the actual coexistence between males and females also plays an important 

role in test score improvement, especially for women. 

This result is not entirely shared by the literature on peer effects, and a more definitive evaluation 

of whether coeducational or single-sex schools are better for student achievement remains a challenge for 

future works. Yet, our findings highlight that once we consider coeducational schools, the formation of the 

gender mix of classes is important to increase school efficiency, as it benefits especially girls. 

We also investigate the mechanisms through which girls positively affect test scores. For that, we 

relate school average teacher expectations over the students’ academic progress, and their perception of the 

classroom climate, violence, as well as their pedagogical methods with the school gender composition. Our 

findings highlight that the benefits of having a greater proportion of girls at school are mainly through 

improvements in student behavior, which reflects in less violence, greater teacher expectations over the 

student’s academic future, and facilitates classroom progress.  

As the proportion of girls positively influences behavior, and therefore achievement, the gender 

composition of classrooms and schools should be taken into consideration in the decision regarding the 

placement of low achievers and student with behavioral problems. Teachers who are better prepared to deal 

with behavioral problems could be assigned to classes that have a higher proportion of boys. Nonetheless, 

this association of boys with violence and other behavioral issues also highlights the need for policies aimed 

towards the improvement of their conditions. 

These are interesting results in terms of public policies, especially in a country like Brazil, where 

the schooling system is composed of mostly coed schools that allocate students within classrooms 

predominantly by age and achievement, and not their gender. Therefore, taking these findings into 

consideration can result in an effective and low cost measure aimed at increasing achievement.  

 

5. References 

 

Allison, Paul D. 2001. Missing Data. SAGE Publications. 

Angrist, J. D. 2014. “The Perils of Peer Effects”. Labour Economics, 30: 98–108. 



Becker, G. S., Hubbard, W. H. J., Murphy, K. M. 2010. “Explaining the Worldwide Boom in Higher 

Education of Women”. Journal of Human Capital 4 (3): 203–41.  

Becker, K. L., Kassouf, A. L. 2012. “Violência nas escolas: uma análise da relação entre o 

comportamento agressivo dos alunos e o ambiente escolar”, Anais do 40º encontro da Associação 

Nacional dos Centros de Pós-Graduação em Economia - ANPEC 2012. 

Bedard, K., Cho, I. 2010. “Early Gender Test Score Gaps across OECD Countries”. Economics of 

Education Review 29 (3): 348–63.  

Bertrand, M., Pan, J. 2013. “The Trouble with Boys: Social Influences and the Gender Gap in Disruptive 

Behavior”. American Economic Journal: Applied Economics 5 (1): 32–64.  

Blank, C., Shavit, Y. 2016. “The Association Between Student Reports of Classmates’ Disruptive 

Behavior and Student Achievement”. AERA Open 2 (3).  

Bruns, B., Evans, D., Luque, J. 2011. Achieving World-Class Education in Brazil. The World Bank. 

https://doi.org/10.1596/978-0-8213-8854-9. 

Cabezas, V. 2010. “Gender peer effects in school: does the gender of school peers affect student’s 

achievement?”, 156f. Thesis (PhD in Economics of Education) – Faculty of Economics, Columbia 

University, New York. 

Dalcin, A. K. 2016. “Uma análise da relação entre violência na escola e proficiência dos alunos”. 

Dissertation (MS in Applied Economics) – Faculty of Economics, Rio Grande do Sul Federal University, 

Porto Alegre.  

Dee, T. S. 2006. “The Why Chromosome: How a Teacher’s Gender Affects Boys and Girls”. Education 

Next 6 (4): 68–76. 

———. 2007. “Teachers and the Gender Gaps in Student Achievement”. Journal of Human Resources 

XLII (3): 528–54. 

DiPrete, T. A., Jennings, J. L. 2012. “Social and Behavioral Skills and the Gender Gap in Early 

Educational Achievement”. Social Science Research 41 (1): 1–15. 

Epple, D., Romano, R. E. 2011. “Chapter 20 - Peer Effects in Education: A Survey of the Theory and 

Evidence”. In Handbook of Social Economics, orgs Jess Benhabib, Alberto Bisin, and Matthew O. 

Jackson, 1:1053–1163. North-Holland. 

Fennema, E., Peterson, P. L., Carpenter, T. P, Lubinski, C. A. 1990. “Teachers’ Attributions and Beliefs 

about Girls, Boys, and Mathematics”. Educational Studies in Mathematics 21 (1): 55–69.  

Figlio, D. N. 2007. “Boys Named Sue: Disruptive Children and Their Peers”. Education Finance and 

Policy 2 (4): 376–94.  

Hanushek, E. A., Kain, J. F., Markman, J. M., Rivkin, S. G. 2003. “Does Peer Ability Affect Student 

Achievement?” Journal of Applied Econometrics 18 (5): 527–44.  

Hoxby, C. 2000. “Peer Effects in the Classroom: Learning from Gender and Race Variation”. Working 

Paper 7867. National Bureau of Economic Research.  

Jackson, C. K. 2016. “The Effect of Single-Sex Education on Test Scores, School Completion, Arrests, 

and Teen Motherhood: Evidence from School Transitions”. Working Paper 22222. National Bureau of 

Economic Research - NBER.  

Jolliffe, I. T. 2002. Principal Component Analysis. Springer Science & Business Media. 

Lavy, V., Schlosser, A. 2011. “Mechanisms and Impacts of Gender Peer Effects at School”. American 

Economic Journal: Applied Economics 3 (2): 1–33. 

Lazear, E. P. 2001. “Educational Production”. The Quarterly Journal of Economics 116 (3): 777–803.  

Lee, S., Turner, L. J., Woo, S., Kim, K. 2014. “All or Nothing? The Impact of School and Classroom 

Gender Composition on Effort and Academic Achievement”. Working Paper 20722. National Bureau of 

Economic Research - NBER.  

Lu, F., Anderson, M. L. 2015. “Peer Effects in Microenvironments: The Benefits of Homogeneous 

Classroom Groups”. Journal of Labor Economics 33 (1): 91–122.  



OECD. 2016. “PISA Results: Brazil Country Note”. https://www.oecd.org/pisa/PISA-2015-Brazil.pdf 

———. 2019. “PISA Results: Brazil Country Note”. 

https://www.oecd.org/pisa/publications/PISA2018_CN_BRA.pdf 

Pinto, C. C. X., Santos, D., Guimarães, C. 2017. “The Impact of Daycare Attendance on Math Test 

Scores for a Cohort of Fourth Graders in Brazil”. The Journal of Development Studies 53 (9): 1335–57.  

Sacerdote, B. 2011. “Chapter 4 - Peer Effects in Education: How Might They Work, How Big Are They 

and How Much Do We Know Thus Far?” In Handbook of the Economics of Education, orgs. Eric A. 

Hanushek, Stephen Machin, and Ludger Woessmann, 3:249–77. Elsevier.  

———. 2014. “Experimental and Quasi-Experimental Analysis of Peer Effects: Two Steps Forward?” 

Annual Review of Economics 6 (1): 253–72.  

Severnini, E., Firpo, S. P. 2010. “The Relationship between School Violence and Student Proficiency”. 

EESP-FGV Working Paper. http://bibliotecadigital.fgv.br/dspace/handle/10438/6866. 

Strain, M R. 2013. “Single-Sex Classes & Student Outcomes: Evidence from North Carolina”. Economics 

of Education Review 36 (outubro): 73–87. 

Tavares, P. A., Pietrobom, F. C. 2016. “Fatores associados à violência escolar: evidências para o Estado 

de São Paulo”. Estudos Econômicos (São Paulo) 46 (2): 471–98.  

Tinklin, T., Croxford, L., Ducklin, A., Frame, B. 2001. “Gender and Pupil Performance in Scotland’s 

Schools”, 150. 

Zanon, D. 2017. “Aumento do tempo na educação formal e performance dos estudantes: evidências de 

curto e médio prazo”. Dissertation (MS in Applied Economics) – Faculty of Economics, Rio Grande do 

Sul Federal University, Porto Alegre. 

 

  

https://www.oecd.org/pisa/PISA-2015-Brazil.pdf
https://www.oecd.org/pisa/publications/PISA2018_CN_BRA.pdf


6. APPENDIX 

 

 
Table 1A - Descriptive statistics. 

Cohort 
Avg SES Avg father 

Avg parents 

univ dg 
Avg race 

Avg num. of 

people 

Female Male Female Male Female Male Female Male Female Male 

2009 0,020 0,109 0,704 0,721 0,192 0,209 0,382 0,381 3,691 3,699 

2011 0,025 0,108 0,805 0,826 0,212 0,235 0,369 0,367 3,686 3,698 

2013 0,026 0,098 0,688 0,705 0,220 0,241 0,373 0,371 3,923 3,892 

2015 0,023 0,075 0,704 0,721 0,255 0,273 0,347 0,348 3,900 3,875 

All 0,023 0,098 0,726 0,744 0,219 0,238 0,368 0,367 3,793 3,785 
Source: Elaborated by the authors using SAEB (2009-2015). 

 
Table 2A - Descriptive statistics of the quartiles of the proportion of females. 

  q1 q2 q3 q4 

Range 0 - 0.442 0.442 - 0.481 0.481 - 0.519 0.519 - 1 

Mean 0.405 0.463 0.499 0.557 

Median 0.413 0.463 0.500 0.548 

Students 1451387 1454291 1448863 1450703 

School Transition Across Quartiles 

  q1 q2 q3 q4 

q1 342 9852 9473 10687 

q2  83 8475 9439 

q3   56 9423 

q4       205 
Source: Elaborated by the authors using SAEB (2009-2015). 

 
Table 3A - Proportion of girls for clustering and nonclustering schools. 

Cohort 
Proportion of girls 

clustering schools 

Proportion of girls 

noncluster. schools 

 Female Male Female Male 

2009 0.488 0.476 0.488 0.477 

2011 0.487 0.473 0.487 0.475 

2013 0.485 0.471 0.487 0.473 

2015 0.488 0.474 0.489 0.476 

All 0.487 0.474 0.488 0.475 

Schools 21,606 20,602 

Students 2,845,888 2,959,356 
Source: Elaborated by the authors using SAEB (2009-2015). 

 

 

 



Table 4A - Descriptive statistics of teachers’ perception of classroom climate. 

Variable/Topic Mean 
Std. 

Dev. 
Min Max 

Teacher Expectations 

Attend college 0.420 0.402 0 1 

Finish elementary school 0.769 0.388 0 1 

Finish high school 0.703 0.402 0 1 

Teacher Performance and Job Satisfaction 

80% Syllabus 0.473 0.403 0 1 

Teacher work burnout 0.299 0.358 0 1 

Teacher dissatisfaction 0.273 0.343 0 1 

Teachers' Perception of Student Behavior 

Student low self-esteem 0.692 0.356 0 1 

Student indifference 0.870 0.255 0 1 

Student indiscipline 0.644 0.374 0 1 

Student absenteeism 0.413 0.388 0 1 

Teacher Violence Exposure 

Teacher victim of life-threatening situation 0.026 0.136 0 1 

Teacher victim of theft 0.048 0.168 0 1 

Teacher victim of armed robbery 0.030 0.153 0 1 

Teacher threatened by student 0.089 0.230 0 1 

Student attended class under alcoholic influence 0.093 0.252 0 1 

Student attended class under drugs influence 0.048 0.180 0 1 

Student carrying melee weapon in class 0.049 0.174 0 1 

Student carrying fire arms in class 0.041 0.173 0 1 

Teacher Pedagogical Methods 

Copy texts from books or blackboard 0.680 0.383 0 1 

Use familiar situations for students 0.823 0.298 0 1 

Discuss texts from papers & magazines 0.682 0.366 0 1 

Use papers & magazines for grammar 0.653 0.375 0 1 

Read chronicles, poetry & novels 0.759 0.347 0 1 

Use poetry and novels for grammar 0.678 0.377 0 1 

Reinforce grammar concepts 0.658 0.382 0 1 

Reinforce procedures and rules 0.843 0.283 0 1 

Discuss solutions 0.893 0.243 0 1 

Memorize rules to solve exercises 0.744 0.356 0 1 

Content from papers & magazines 0.594 0.397 0 1 

Discuss methods 0.896 0.241 0 1 

Try new actions to solve exercises 0.728 0.354 0 1 
Source: Elaborated by the authors using SAEB (2009-2015) 


