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I-- Introduction 

 

The existence of peer effects has become a question of considerable interest for social 

scientists, educators and policy makers, in both the developed and developing countries. A 

growing literature seeks to measure the importance of peer group composition in determining the 

performance of the individual member of the group. Peer effects are of interest for a variety of 

reasons. In studying the determinants of student achievement and educational progress, it is 

essential to decompose the role played by individual and group effects. From the policy 

perspective it is important to know how students should be grouped in order to achieve certain 

equity goals or to maximize the outcomes of the educational process. If peer effects are 

important, policies that tackle individuals but not groups may have limited consequences. 

Moreover, given the increased attention on accountability policies that reward and sanction 

schools and teachers, there is an increased need to understand what factors influence classroom 

or even school-wide performance. 

Most of the attention in the literature has been given to the question of whether individual 

students are affected by the average academic achievement of their schoolmates, including 

policies of academic tracking. In addition, there is an extensive literature on how race, 

socioeconomic, and ethnic composition may influence individual student performance, including 

the impact of racial desegregation plans. Nonetheless, a much more limited empirical research 

base exists on the impact of classroom, grade and school gender composition on student learning, 

and it is almost exclusively based on high-income countries (i.e., Hoxby, 2000; Lavy & 

Schlosser, 2007).  
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Gender peer effects could be educationally relevant for a number of reasons. If boys are more 

disruptive than girls in the classroom, for instance, a higher proportion of girls could improve 

overall classroom behavior and create a better atmosphere for learning. Moreover, boys may 

participate more in violence episodes inside schools and classrooms, therefore affecting the pace 

of teaching, classroom behavior and classroom atmosphere. In fact, a study done on school 

violence in Chile suggests that boys carry out and are victims of more aggressions compare to 

their female classmates. 1 In addition, the presence of boys could intimidate girls from speaking 

up and influence students’ self-concepts, or it could influence the engagement of girls (and boys) 

with certain subjects (such as math or science) and affect students´ expectations of their own 

attainment. And if, as some literature suggests, there are different cognitive learning styles 

associated with gender, classroom composition could affect the curriculum and instruction 

needed and could call for different pedagogical approaches.  

Studying gender peer effects can also shed light on single-sex versus coeducational schools. 

Currently, there is a revival of the debate about the benefits of single-sex versus coeducational 

schooling. In the US this debate received an impetus in 2006 with the amendments to Title IX, 

which facilitate single-sex public schools and classes.2 But this is an issue of relevance across the 

world. In Chile, this debate has received an impetus due to a recent increase in the number of 

students in co-educational schools relative to those in single-sex schools.3 One explanation for 

this shift may be due to changes in the perception of parents about the relative academic benefits 

                                                 
1 “Primer Estudio Nacional de Violencia en el Ambito Escolar”(National Study on School Violence in School 
Contexts) (Chilean Ministry of Education, 2005). 
 
2 For more information see: U.S. Department of Education (2004). Nondiscrimination on the Basis of Sex in 
Education Programs or Activities Receiving Financial Assistance; Proposed Rules. Federal Register, 34 CFR Part 
106, 9 March.  
 
3 As a reference, in 4th grade in 2002 there where approximately 271 schools single sex and in 2007 there where 226, 
reducing in more than 15% the total number of single-sex schools. This reduction is even larger in secondary 
education.  
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of single-sex versus co-educational schools. There may also be economic efficiency issues since 

single-sex schools tend to be larger than co-ed schools in Chile. Also, many single-sex schools 

are religious (mostly Catholic) and the number of these schools has decreased considerably, 

reducing the number of children. Changes in single-sex educational policies and in the number of 

these schools can not only affect students that attend single-sex schools, but also have an impact 

in the gender classroom composition of coeducational schools that serve the same population of 

students. 

The gender composition of classrooms is also changing in many countries due to shifts in 

enrollment rates among boys and girls. In some low-income countries where the enrollment rates 

of girls were sharply lower than those of boys, economic forces and policy initiatives have been 

able to raise sharply the enrollment rates of girls. In middle and high-income countries, on the 

other hand, the trend has been for the enrollment and retention of students in secondary and 

tertiary education to favor girls.  

With many school systems undergoing significant changes in the gender composition of their 

classrooms and others considering whether to support or not single-sex schools, research and 

evidence on gender peer effects and the academic impact of single sex school is essential, 

especially when much of the discussion has been dominated by personal opinions and casual 

observation rather than serious empirical evidence.  

This study presents new research on gender peer effects using recent data from Chile. This 

work uses data from the “Sistema de Medición de la Calidad de la Educación” (SIMCE), which 

is a national standardized assessment conducted by Chile’s Ministry of Education since 1988. It 

also uses secondary data from the Ministry of Education in relation to school and grade 

matriculation, dropout, repetition and completion rates by gender.  



 

 

 
 

5 
 

Chile’s educational system provides an interesting scenario to study gender peer effects in 

education. First, according to PISA 2006, Chile displays the largest gender achievement gap in 

math favoring boys in comparison to students in other countries that participated in PISA and the 

smallest achievement gap favoring girls in reading. Understanding this gender gap has become a 

major policy issue in Chile, including single-sex classrooms as a policy option. Analyzing the 

effects of gender composition may provide insights not only into the role of gender peer effects 

on the achievement gap but also on why girls in Chile are not learning as effectively as boys.  

A second reason to study the case of Chile is that the school system in Chile differs markedly 

from that of the United States and most developing countries as well. The system of vouchers 

and school choice introduced in the nation in the early 1980s provides a unique scenario for 

those interested in school choice and its impact on student achievement. For more than 20 years 

the country has had a universal voucher system with the same essential features, a system that 

finances both public and private voucher schools under the same funding system. These unique 

characteristics of the Chilean school system will allow us to evaluate gender peer effects in 

different contextual settings. It has been documented the stratification of students in the school 

system, in which vulnerable students are concentrated in public schools in higher proportion.4 

Moreover, it has been documented that the school atmosphere and environment varies according 

to the type of school, and students from public schools observe more violence and are more 

critics of the social atmosphere in their schools.5 

This study will explore whether assignment to a class with a higher proportion of girls or 

boys influences student’s educational outcomes, and if it does, how this impact varies for boys 

                                                 
4 See McEwan, Urquiola y Vegas (2008). 
 
5 “Primer Estudio Nacional de Violencia en el Ambito Escolar”(First National Study on School Violence in School 
Contexts) (Chilean Ministery of Education, 2005). 
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and girls in different contextual settings (heterogeneous effect).Moreover, this study will seek to 

explore possible channels that can help explain gender peer effects in different contexts, with the 

hypothesis that more female students in the classroom will diminish classroom disruptions, and 

therefore impact positively teacher expectations on student academic attainment and the 

curriculum that they can cover during the academic year.  

It is well known that the estimation of peer effects entails a number of difficult econometric 

problems. First, there is a problem of self-selection caused by the fact that parents and children 

choose where to attend school in part motivated by peer characteristics and by other 

unobservable variables that may be correlated with peer measures. Therefore, a positive 

correlation between gender peer composition –say, increased proportion of females-- and 

individual student achievement, might reflect these unobserved factors –such as greater 

motivation of students choosing female-only schools-- rather than a causal relationship between 

gender composition and student performance. Second, it is difficult to separate a group’s 

influence on an individual’s outcomes from the individual’s influence on the group. This is what 

Manski has called the “reflection problem” (1993, 2000).  Third, it is difficult to isolate the 

impact of a peer group from the influence of the context that is shared by the same classroom or 

the same grade. If, for instance, single-sex schools have higher-quality teachers or offer a more 

intensive curriculum, it may be difficult to isolate the role of the teaching and instruction relative 

to the peer effect in determining educational outcomes. Fourth, peer effects may have a nonlinear 

and heterogeneous effect for students with different characteristics. It is unclear whether there is 

a qualitative difference between schools with a high percentage of girls or boys versus single-sex 

schools that do not accept any students from the other sex.  In other words, gender composition 

may not have a linear relationship with achievement. Therefore, exploring non-linearities in 
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gender peer effects and understanding the causal mechanism of single-sex school effects may 

provide new evidence on the impact of gender classroom composition and other institutional 

factors that may affect student outcomes.  

Researchers have attempted to address these econometric problems using different methods. 

The sample selection bias issue has been the one focused on by the literature. Several authors 

attempt to deal with the sample selection problem by designing instruments for peer behavior 

which are assumed to be exogenous (i.e., Gaviria and Raphael, 1997; Levin, 2001; Robertson 

and Symons, 2001; Fertig, 2002; Angrist and Lang, 2004; Vigdor and Nechyba, 2004). 

Similarly, others have exploited some source of natural variation exogenous to the individual 

students and uncorrelated with his or her own ability conditional on observables (i.e., Sacerdote, 

2001; Vigdor and Nechyba, 2004; Zimmerman, 2003; Gibbons and Telhaj, 2006; Hansen, et al., 

2006). Alternatively, researchers have acquired rich datasets that provide strong controls to 

capture the selection process (i.e., Hanushek, Kain, Markman and Rivkin, 2003). Furthermore, 

researchers have exploited idiosyncratic variations between grades or classrooms to identify 

unbiased peer effects with the use of fixed effects techniques (i.e., Hoxby, 2000; McEwan, 2001; 

Vigdor and Nechyba, 2004; Arcidiacono and Nicholson, 2005; Gould, Lavy and Paserman, 

2005; Schneeweis and Winter-Ebmer, 2006; Ammermueller and Pischke, 2006; Lavy and 

Sclosser, 2007).  

This work will present new evidence on gender peer effects in Chile using various 

econometric methods intended to deal with the empirical issues just discussed. These papers will 

address (a) gender peer effects at the grade level, by using multiple cohorts of an elementary 

grade and conditioning on school-fixed effects and school-specific time trends to eliminate 

observable and unobservable correlations that can confound peer effects in school, (b) gender 
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peer effects at the classroom level, by exploiting within-school differences in gender-classroom 

composition for 4th, 8th and 10th grade, and assess if these peer effects change in different 

stages of schooling. 

This is the first study that examines gender-peer effects on student’s cognitive achievement 

in Chile using empirical data. It is hoped that by studying the impact of gender composition in 

the classroom and in school, this research will provide new strategies to achieve more equality in 

education and provide new evidence on gender differences in educational outcomes.  

 

II-- Background on Peer Effects in Education 

 
The study of peer effects spans several disciplines, including economics, sociology and 

psychology. Research has studied the effect of peer groups in multiple areas, analyzing how the 

behavior and attitudes of an individual varies according to the behavior of their peers in a 

reference group. There is substantial empirical evidence examining how peer groups affect 

teenagers’ criminal behavior (i.e., Glaeser et al., Sacerdote and Scheinkman, 1996), the 

likelihood that teenagers will become pregnant and complete high school (i.e., Evans et al., 

1996), high school drug and alcohol use, cigarette smoking and church attendance(i.e., Case and 

Katz, 1991; Gaviria and Raphael, 2001), and what it is refered as “neighborhood effects”-

particularly in the context of urban poverty (i.e., Aaronson, 1998; Katz et al.,, Kling and 

Liebman, 2001).  

The area that has received most attention is the study of peer group effects in education. A 

general definition of peer effects in the education field was provided by Ding & Lehrer (2004), 

who defined them as “each student influencing [his/her] classmates not only through knowledge 
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spillovers and how teachers respond to [him/her], but also in how [he/she] affects classroom 

standards (p. 2).6  

Peer effects can affect student achievement through different channels, so the definition 

of peer effects has been one of the main difficulties in the empirical and theoretical studies in 

education. The main assumption is that students do not only learn from teachers but also from 

class- and school-mates too. Peer effects may include a direct and an indirect channel 

(Schneeweis and Winter-Ebmer, 2007). The direct channel consists in student teaching one 

another and students learning in groups and discussions about what they are learning in class. 

Furthermore, students affect each other indirectly, through knowledge spillovers, casual 

discussions, or when a student’s ability or socioeconomic background influence classroom 

standards (Wilkinson, Parr, Fung, Hattie & Townsend, 2003). Moreover, peers may influences 

classroom atmosphere, classroom disruption and level of violence (Lavy & Schlosser, 2007), and 

consequently affect indirectly student learning process. Also, psychologists highlight the 

importance of role models, which may be a powerful means of transmitting attitudes, values and 

patterns of behavior (Bandura, 1986). Peer effects may even work through a change in the 

attitude and expectations of teachers towards the class (Cunningham & Andrews, 1988; Hattie, 

2002), and a change of the pace of teaching or their instructional methods (Wilkinson et al., 

2003). 

Researchers have studied a wide range of topics relating to educational peer effects. Among 

others, they have studied how group (i.e. classroom) and individual performance is affected by 

the ability level of the group members (i.e., Myers, 1997, Schneeweis and Winter-Ebmer, 2007), 

the consequences of heterogeneous classroom or groups, both in terms of achievement and SES 

distribution (i.e., Altermatt & Pomerantz, 2005), impact of peer disruptive behavior on 
                                                 
6 This definition was taken from Nores (2006). 
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individuals (Figlio, 2005; Lavy, Paserman & Schlosser, 2007),  “stereotype threat”-related to 

how stereotypes may impact performance- (i.e., Steele, 1997), topics of discrimination and 

bullying inside the schools (i.e., Chen, Murry & McBride, 2006), perceptions of classroom 

environment and teacher attitudes (i.e., Walker & Plomin 2006), and the relative importance of 

peers versus parents in identity development (i.e., Meeus & Maja, 1995).      

Economists only recently have started to study social interactions and their mechanisms, 

including the study of peer interaction and its effect on individual’s behavior. The study of social 

interaction comes as a result of the broadening of economic theory into family and household 

behavior (i.e., Becker 1974), and new empirical research modeling different human behaviors 

and interactions.  The importance of understanding peer effects lays in: (a) the externalities that 

are generated in these social interactions that are not completely internalized in the educational 

production function (Hoxby 2000; Heckman 1999); (b) the relative importance of peers versus 

other inputs in the educational production function, as well as how these effects might mediate 

the impact of other inputs; (c) the potential that peer effects might have for public policies in 

education. If peer effects are significant, this may alter the effects of policies implemented in 

schools or affect the way that students are distributed in classrooms and schools (Heckman, 

1999). 

Manski (1993, 2000) suggest three explanations for the observation that members of the 

same reference group display similar outcomes. First, peer groups may be endogenous 

(endogenous effects). There is an endogenous interaction if, all else equal, individual 

achievement tends to vary with the average achievement of the students in the reference group 

and the individual achievement affect also the reference group behavior. Second, peer effects 

may arise because an individual interacts with its peers that have certain background 
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characteristics that affect its outcome (contextual or exogenous characteristics), i.e. gender, 

socioeconomic background. These effects arise, for example, when individuals learn more 

because the group of peers is more favorable in terms of their predetermined characteristics. And 

finally, there might be correlated effects, i.e. individual achievement is mainly determined by 

individual characteristics which are similar for all members of a specific group. These effects 

arise when the group of peers is subject to a common influence (e.g. students taught by the same 

teachers or school they attend). Endogenous and contextual interactions express direct ways 

through which students might be influenced by their social environments, while correlated 

effects express a nonsocial phenomenon (Schneeweis and Winter-Ebmer, 2007). Moreover, 

endogenous effects can have a spillover effects (i.e. an educational intervention not only helps 

one specific student, but indirectly helps other students) that none of the other interactions has.  

Therefore, distinguishing among endogenous interaction, contextual interactions, and correlated 

effects is important because they imply different estimations of the impact of specific programs 

and public policies. In this study the main focus is on contextual interaction, specifically, how 

the gender of a student’s peers affect his/her achievement.   

The most common measure of peers in the education production function has been average 

peer ability, measured by the achievement level of an individual’s peers. Test scores are 

commonly used as a proxy for ability and a few have included peer lagged achievement, where 

pre- and post-test measurements are available (i.e., Vigdor & Nechyba, 2004; Hanushek et al., 

2003).  Among recent studies on peer effects in education, Fertig (2002), Vigdor and Nechyba 

(2004) and Hansen, Owan and Pan (2006) include also measures of the heterogeneity of 

achievement of the peer group. Hanushek et al. (2003) addresses the problem of endogenous peer 

effect measures by using pre-existent measures of peers’ achievement in earlier grades.  
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Other common sets of measures of peers are proxies for the socioeconomic characteristics of 

the individual’s peers. These include among others, the average family income of a child’s peer 

group (McEwan, 2003, Schneeweis & Winter-Ebmer, 2007), the average years of education of 

mother’s and father’s peers (Ammermueller & Pischke, 2006; McEwan, 2003), average number 

books at home (Ammermueller & Pischke, 2006), percentage of students who are classified as 

economically disadvantage (Evans et al., 1992), percentage of a child’s classmates who have 

fathers in the top socioeconomic group (Robertson & Symons, 2003) and percent eligible for free 

or reduced-cost lunch (Hanushek et al., 2003). Additionally, others have used measures of peers 

contextual characteristics such as race (Hoxby, 2000), student’s age, parent’s immigrant status, 

language spoken at home (Ammermueller & Pischke, 2006), and the share of indigenous peers 

(McEwan, 2003).  

Gender Peer Effects in Education 

 
Only a few studies have examined the empirical relevance of gender classroom or grade 

composition, and this literature has concentrated on assessing the impact on educational 

outcomes in high-income countries (i.e., Manger & Gjestad, 1997; Hoxby, 2000; Lavy & 

Schlosser, 2007; Ammermueller & Pischke, 2006; Whitmore, 2005; Hansen at al., 2006). Gender 

peer effects could be educationally relevant for a number of reasons. For example, a higher 

proportion of girls could improve classroom behavior and create a better atmosphere for learning 

(i.e. Trickett, 1982; Schneider & Couts, 1982; Gierl, 1994; Lavy & Schlosser, 2007), the 

presence of boys could intimidate girls from speaking up and influence student’s self-concepts 

(i.e. Cairns, 1990) and could affect engagement with certain subjects and expectations (i.e. 

Stables, 1990; Mallam, 1990; Colley, 1994). Furthermore, classroom composition could affect 
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teacher expectations, teaching instructional methods and the teaching pace of the classroom 

indirectly affecting student achievement (Brophy, 1985; Jones & Wheatley, 1990; Wilkinson et 

al., 2003). It may even reflect an achievement spillover, due to the existence of a gender 

achievement gap in standardized test scores between boys and girls. Others have argued that 

there are actually different cognitive learning styles associated with gender that could call for 

different pedagogical approaches (e. g. men are more intuitive, women are more analytical) 

(Belenky, Clinchy, Goldberger & Tarule, 1986; Philbin, Meier, Huffman & Boverie, 1995; 

Sadler-Smith, 1999). Finally, the examination of gender peer effects can shed light on single-sex 

versus coeducational schools.  

Using a database of Texas elementary schools, Hoxby (2000) exploits gender variation in 

cohort composition and finds that a higher share of girls in one’s cohort raises student 

achievement in math and reading, both for boys and girls. Female average scores rise by .0374 

points and male scores rise by .0471 points for every 10 percentage point change in the share of 

their class that is female. According to the author, an all-female class will increase one-fifth of a 

standard deviation in reading, all else equal.  Building on the work by Hoxby (2000), Proud 

(2008) for UK, estimates peer effects at the classroom level and finds significant negative effects 

of a more female peer group on boy’s outcomes in English, whilst for maths and science, both 

boys and girls benefit from more female peer group. According to these results, an increase by 

10% of the proportion of girls, would lead to a fall in English scores for boys by approximately 

0.015 standard deviations, a rise in math of approximately 0.006 standard deviations for boys 

and 0.007 for girls, and a rise in science of 0.007 standard deviations for boys and 0.010 for girls. 

These results are smaller than Hoxby’s estimations but are robust across all estimations.  
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Lavy and Schlosser (2007), use data from Israeli schools to examine cohort-to-cohort 

changes in male and female outcomes and its association with cohort-to-cohort changes in the 

proportion of female students. They find that in middle school, both, female and males tend to 

perform better in standardized tests when the proportion of female is higher in the cohort. A 10 

percent point increase in the proportion of female students increase girls’ test score in math and 

science by 3.7 and 3.0 percent of a standard deviation, respectively. Estimates for boys are 2.2 

and 4.3 percent of a standard deviation for math and science, respectively. These effects are 

larger and almost twice Hoxby’s estimations. Moreover, using a rich individual data set of 

children’s behavior and their peers’ perception of behavior, they examine the mechanisms 

through which gender peer effect affect students’ cognitive achievement, and find that a higher 

proportion of girls in a class significantly lowers the level of disruption and violence, improves 

the safety climate of students and improves cooperation between students in a school. In contrast, 

Manger and Gjestad (1997), with data for Belgium, use multiple regression analyses to conclude 

that belonging to classes with a majority of boys or girls did not affect student’s math 

achievement for either of the sexes.  

Furthermore, Whitmore (2005), using data from the STAR project7, uses fixed effect models 

to analyze the differences in student achievement in the short and long term of small classes by 

gender. The results suggest that there is no difference in the impact of small class size by gender 

or by the gender composition of the classroom. If we assume that the gender make-up of the 

classroom affects classroom behavior, the latter contradicts Lazear’s theory (2001) that contends 

that the impact of reducing class-size is related not only to the direct impact of the size of the 

                                                 
7 The Tennessee’s Student Teacher Achievement Ratio (STAR) project was a large-scale, four-year, experimental 
study of reduced class size. Students from 79 schools were assigned to small classes (13-17 students) and regular 
classes (22 to 25 students) with or without teacher-aid. Classroom teachers were also randomly assigned to the 
classes they would teach.  
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class itself, but also on the behavior of the students in it. Basically, he suggests that the ability of 

a student to learn depends on the behavior of his classmates because it reduces effective teaching 

time or directly interferes with their work. 

Other studies have explored gender peer effects in higher education. Arcidiacono and 

Nicholson (2005) using data on the universe of students who graduated from US medical schools 

between 1996 and 1998, apply within school estimations and find that females who attend 

schools where the other female students received relatively high scores on the verbal section of 

the MCAT exam benefit themselves receiving subsequently higher board scores. Hansen et al. 

(2006), using data from an undergraduate management class to examine how gender-group 

characteristics affect achievement, find that female dominant and equally mixed groups perform 

better than male dominant groups. De Giorgi, Pellizari and Gui (2009) using data from an Italian 

university, find that a larger share of female students in the class is beneficial for academic 

achievement: increasing the percentage of females in an average class (which is approximately 

40% female) by 10 percentage points increases GPA of the average student by 0.05-0.06 of a 

standard deviation. The effect is decreasing, though, suggesting that student learn better when the 

ratio of males and females is approximately even. 

 One of the mechanisms that may be affecting the outcomes of students given a change in 

gender classroom composition, is the interaction between the teachers´ and students´ gender. 

Teachers may affect the gender dynamics in classrooms and subsequently affect the gender 

differences in educational outcomes. Ammermueller and Dolton (2006) use data from PIRLS 

and TIMSS on reading, science and math at grade 4 and grade 8 for England and the U.S. They 

find a positive pupil-teacher gender interaction effects in the teaching of math at grade 8 (i.e. 

positive effect of having a teacher instructing same gender students), but no pupil-teacher gender 
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interaction effect on students at grade 4. Dee (2005) for the U.S. uses within-student 

comparisons and finds that same-gender teacher significantly improves the achievement of both 

boys and girls as well as teacher perception of student achievement and student engagement with 

the teacher’s subject. Moreover, at the college level, there is some evidence that while professor 

gender has little impact on male students, the gender gap is mitigated when female students have 

female professors, given the effect on female students’ performance in math and science classes 

(Carrel, Page & West, 2009).  

One hypothesis for these results is that teachers may have or develop different student’s 

academic expectations according to the gender of the student, and that then this biased 

expectations become self-fulfilling when students respond to them (e.g., Jones & Dindia, 2004; 

Dee, 2005). In sociological literature this is called Pygmalion effect, referred to the situation in 

which students perform better than other students simply because they are expected to do so. A 

second hypothesis is that male and female professors have differently preconceived biases 

affecting how they interact and communicate with male and female students in the classroom. 

Sadker and Sadker (1994) for the U.S., carried out a three-year study and observed classroom 

interactions in coeducational schools. They concluded that in all signatures, boys dominated 

group discussions and that teachers paid more attention to male students, who, with more 

frequency, received a positive feedback from teachers.  A third hypothesis is related to the role-

model effect, wherein students respond positively to same-gender professors (e.g. Dee, 2005). A 

fourth hypothesis is that teachers may use different methods and way of teaching according to 

their gender, and that these are more effective in students of the same gender (Jensen & Owen, 

2000). In this study we will explore if the treatment (proportion of female students in the 
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classroom) varies with the gender of the teacher, and also analyze as possible channel of gender 

peer effects, the change in teacher expectations of student attainment. 

Another mechanism that may be affecting the outcomes of students by a change in the 

proportion of peers that are female, is the improvement of the classroom atmosphere for learning 

and the diminishing of classroom disruption when having more female students in the classroom 

(i.e. Lavy & Schlosser, 2007). Furthermore, as a consequence of this, classroom composition 

could influence the pace of teaching inside the classroom indirectly affecting student 

achievement (Brophy, 1985; Jones & Wheatley, 1990; Lazear, 2001; Wilkinson et al., 2003). 

Two additional recent empirical papers provide evidence on the role of peer behavior in 

determining cognitive outcomes. Figlio (2005) uses the presence of a boy with a feminine name 

to instrument for classroom disruption, arguing that such boys are more prone to fighting but are 

not characterized by lower cognitive ability. He finds large negative effects on achievement. 

Lavy, Paserman and Schlosser (2007) find that low-achieving peers negatively affect student 

achievement, particularly those at the bottom of the distribution, and suggests that this due to the 

fact that they are more disruptive and negatively affect the ability of teachers to teach. This work 

will explore the latter and study the impact of gender peer composition in teacher’s own 

assessment of the curriculum coverage on each subject. Therefore, following Wilkinson et al. 

(2002), this study also aims explore the lower levels of the model, referring to the importance of 

assessing what happens inside the classroom, and not only to assess the possible direct effect of 

the composition of students in schools, grade and classrooms.  

We investigate these mechanisms by using them as outcomes of a change in the female 

fraction of students, and also seeing how the impact estimates change as we control for these 

characteristics. These can provide insight into the paths though which gender peer effects affect 
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students. Nonetheless, these covariates are potentially endogenous and are imperfect measures of 

student disruption and behavior in the class, and thus we should be careful of interpreting these 

results. 

Finally, given the existence of a gender achievement gap in standardized test scores, the 

mechanism of gender peer effects may be related to a change in the average ability of the peer 

group, reflecting an achievement spillover. Following this hypothesis and given the direction of 

the achievement gap, more girls in the classroom would increase boy’s achievement in language, 

and more boys in the classroom would increase girl’s achievement in math and science. 

This study seeks to contribute to this scarce literature by using data from a developing 

country, Chile. The estimation of gender peer effects will be focus at the school level and use the 

proportion of female students at different levels of aggregation (classroom and grade).8 

Moreover, since gender peer effects may occur in different stages of schooling (e.g. elementary, 

middle, secondary) one would like to compare at which school grade gender peer effects have a 

greater impact.  

Our data allow us to compare the impact of peer influences on math and reading achievement in 

elementary and secondary school, and will estimate peer effects at different stages of schooling at 

the classroom level (4th, 8th and 10th). Gender peer effects may have a threshold effect and/or 

differential impact according to the magnitude of the proportion of female/male students in the 

class. Consequently, this research will incorporate the notion that gender peer effects can have a 

                                                 
8 The literature on education production functions yields mixed advice on the appropriate degree of aggregation 

of school input variables. For example: Hanushek et al. (1997) suggest that studies that measure school inputs in 
higher levels of aggregation overstate the positive effect of school inputs. But others, argue that aggregation can 
reduce measurement bias and eliminate the possibility of excessive variation in the explanatory variable (Ferguson 
and Ladd, 1996). Usually, however, this decision in peer effects studies is related to the availability of the data, and 
less on theoretical arguments. Most peer effects’ studies measure peer effects at the grade or school level, given that 
classroom-level data is not available on most surveys, although studies have found stronger peer effect at class level 
(i.e. Betts and Zau, 2004; Vigdor and Nechyba, 2004).  
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nonlinear effect, and include categorical variables of gender peer measures to test this 

hypothesis. Furthermore, the study will include interaction terms to evaluate the possibility of 

asymmetric peer effects and the possibility that gender peer effects might have a different impact 

according to students’ gender and background characteristics, and according to the gender of the 

teacher. 

The research in this chapter will attempt to answer the following questions: Does gender-peer 

composition in the grade and/or classroom affect student’s cognitive achievement? Is the effect 

different for males and females? Is this effect linear or has some threshold effects? Is this effect 

homogenous or does it vary depending on students’ characteristics? Do gender peer effects affect 

a student’s cognitive achievement at different stages in schooling and if so, what is the 

magnitude of these peer effects? The analysis will also investigate some mechanisms through 

which gender peer effects may affect student achievement, including an analysis of teacher 

expectation of student attainment and teaching coverage of the curriculum.  

Research on Peer Effects in Chile 

 
There is limited evidence on peer effects in the Chilean educational context. The existing 

studies provide only indirect evidence since their main concern has been the study of the Chilean 

school choice system. The evidence they provide on peer effects is mainly related to the 

inclusion of some peer measures as control variables in regression analysis, in order to improve 

the estimates of the private and private-voucher school effect and the impact of the voucher 

system, rather than the study of peer effects as the main focus of analysis. The problem with 

these estimates of peer effects is that they might also measure other unobservable variables, 
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given the self-selection problem. Therefore, the results from these studies provide biased 

estimates of peer effects and have to be considered with caution.  

Mizala and Romaguera (2002) use tenth-grade test score data for 1998 to estimate a 

quantile regression model to study the impact of attending a private and a private-voucher school 

(versus a public school), and to explore how school resources affect student achievement. The 

peer measures included are: the percentage of students having similar results in the test within a 

school and the percentage of students of similar income level within the school.9 They find that 

the effect of having a homogenous classroom is higher in the lowest two quantiles of the 

conditional achievement distribution and decline monotonically in the quantile coefficients of the 

two peer group variables. Moreover, using multilevel model estimations, they find that a more 

homogenous school has a positive impact on the school’s mean achievement. One shortcoming 

of this paper is in relation to its measurement of peer effects around school means, possibly 

having correlated effects with school homogeneity. Arias (2002) suggests that a more 

appropriate measure is to estimate peer effects around students’ SES and achievement level 

within a given classroom, rather than around school means. Moreover, the peer variables may be 

capturing the effect of some unobservable characteristics of students and families, rather than 

pure peer effects.  

Using the same survey but with data for 1997 eighth-graders, McEwan (2001) includes 

peer variables in a two-step correction model to estimate the effectiveness of public and private 

schools in Chile. The peer group measures included in the model are the percentage of students 

with indigenous mothers, average schooling of students’ mothers and fathers, and average 

monthly household income of students, all measured at the classroom level. The results suggest 

                                                 
9 In the study, the authors define similar as those observations that are within the range defined by the mean plus or 
minus 0.5 standard deviation. 
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the presence of some statistically significant peer effects in student achievement, especially 

regarding the impact of the average schooling of students’ mothers. Results of the OLS 

estimation suggest that if the average schooling of the student mothers in the class increases by 

1.8 years among public schools, the average student’s achievement rises between .09 and .22 

standard deviation. However, as explained before, this model does not control for the 

endogeneity of peer selection, and are used to improve the private school effects estimation. 

Therefore, these peer effects may be biased and should be interpreted with cautious. 

Also assessing the relative effectiveness of private and public schools, Somers, McEwan 

and Willms (2002) use a survey implemented in 10 Latin American countries (including Chile), 

to estimate a multilevel model of student’s achievement. In their model they include three peer 

group measures: average SES of the students in the school, school-level mean of parental 

involvement and a disciplinary measure at the classroom level. They find that private school 

effects diminish significantly when peer group variables are included in the model, but they do 

not provide the estimates for the peer variables coefficients and center their analysis in the 

achievement differences between public and private schools. Similarly, Sapelli and Vial (2005), 

also using peer effects as controls- and not estimating them directly- include the mean and the 

standard deviation of schooling of students’ mothers in the classroom.  

So far, McEwan (2003) makes the best (and unique) attempt to deal with bias. He uses a 

1997 census of eighth-grade achievement data in Chile to measure the impact of classroom peer 

groups, measured by average peer’s mother’s education, father’s education, family income and 

percentage of indigenous students. He finds that the classroom mean of mother’s education is the 

most important peer determinant of achievement, but it has diminishing returns (non-linear 

effect). A one standard deviation increase leads to a 0.27σ gain in Spanish achievement. Using 
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imputed sample of siblings and twins from the Chilean achievement census, he explores the 

possibility of within school sorting and did not find evidence that estimates are strongly biased 

upward by within-school sorting. The author does not address possible asymmetries in peer 

effects and does not study the effect of gender composition of the class.  

Recently, some studies have tried to explain the gender achievement gap that exists for 

Chile in math and literacy. This achievement gap follows the international trend, favoring girls in 

literacy and boys in math. March (2008) using empirical evidence, studies the importance of the 

teacher in this achievement gap for 10th graders. Specifically, she explores the interaction 

between the gender of teachers and students and its correlation with achievement. Using SIMCE 

results she finds that boys perform better in math and language with a male teacher, and that girls 

perform better with a female teacher. Flores (2007) also finds that one possible explanation to the 

gender achievement gap in Chile is the interaction between the gender of the teacher and the 

gender of the student. She explores through classroom observations of teaching practices of math 

teachers, the attitude of teachers, student-teachers interactions and the verbal discourse in 

relation to the gender of the student.  She finds that male teachers tend to reinforce boys learning, 

asking them more questions, providing them with more attention and being more alert to their 

questions in class; girls on the contrary participate more in female-teacher classes. This goes in 

line with the international literature that have found that assignment to same-gender teacher 

significantly improves the achievement of both girls and boys as well as teacher perception of 

student performance and student engagement with the teacher’s subject (Dee, 2005; 

Ammermüller & Dolton, 2006).  These studies suggest that the gender interactions between 

students and teachers do constitute an important “environmental” influence of educational 

outcomes for both boys and girls.  
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Studies that analyze the impact of the gender composition of the school are scarce and are 

just starting to gain importance in empirical analysis. Urzua and Zafar (2006) using cross-

sectional data for Chile, find that boys perform better in single-sex schools, but that girls perform 

better in coeducational schools. March (2008), on the contrary, using cross-sectional data for 10th 

grade in 2006, suggest that coeducational schools favor boys’ performance in cognitive 

achievement tests but single-sex schools favors girls’ performance. The latter results must be 

consider with cautious given that the study does not make a rigorous attempt to control for 

selection bias, a fundamental problem when studying single-sex schools given the selection that 

exists in these type of schools, both from the school and self-selection from parents.  

 

III-- Gender Peer Effects at the Grade Level 

a. Identification Strategy 

 
The identification strategy used in this first section exploits the fact that there is some 

variation in adjacent cohort’s gender peer composition within a grade within a school that is 

idiosyncratic and beyond the easy management of parents and schools. It builds on the work by 

Hoxby (2000) and Lavy and Schlosser (2007). The basic idea behind this approach is that even 

considering the relative freedom of choice that parents have under the Chilean voucher system 

and that some parents might be very active in the search of the best school for their children (self 

selection of peers), parents cannot perfectly predict how their child’s actual cohort within a 

school will turn out. Unless there were drastic changes in the school composition, such as a 

single-sex school becoming coeducational, it is unlikely that gender variations across cohorts 

were foreseen by the parents. Therefore, using within school estimations, we remove the problem 

of self-selection and the possibility that student’s outcomes might be confounded by the effect of 
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unobservable correlated factors. These could result if self-selection across schools are affected 

by the gender composition of schools or if there are other characteristics of the schools (e.g. 

more scientific curriculum, school located in a dangerous neighborhood) that might be correlated 

with the school gender composition and can also affect student’s outcomes. 

Moreover, given that comparisons are made across students within a grade and school, 

implicitly these comparisons “hold constant” all characteristics intrinsic to the grade and school 

that do not vary across cohorts. Therefore, indirectly, the use of school fixed effects is even more 

important where school competition exists. For these cases, the fixed effects also controls for 

those unobservable variables that are shared by students and families that attend a particular 

school, and do not change over time (e.g., families with certain values or levels of motivation). 

Thus, the main idea behind fixed-effects identification strategy is to use repeated observations on 

schools to control for unobserved and unchanging characteristics that are related to both 

outcomes (achievement) and the “treatment” variable (gender peer composition). After that, a 

child’s own score should be related to his own peers when peers are randomly distributed. In 

localities where there is no competition, given that there is no self-selection rather children 

attend the school in their locality, we do not have the problem of self-selection bias and we 

eliminate the possibility that variation in gender peer composition at the grade level is correlated 

with unobservable variables that may be correlated with student’s achievement. 

Although some studies have found that peer effects at the classroom level are stronger (i.e., 

Burke & Sass, 2008), measuring them at the grade level avoids any possible bias associated with 

non-random distribution of students at the classroom level (e.g. more able students grouped 

together in one class).  
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The basic model we estimate (1), follows the literature of educational production function 

and is as follow:  

 

Yixst =  βs +  γt  +λ 1 x ist  + λ 2 S st+  π PEER st + εist                            (1) 

 

Where i denotes individuals, school s and year t. Yist is an achievement measure for student i 

in grade 4th , subject x (i.e. math, language and science),  school s, and year t; βs is a school fix 

effect,  γt represent year dummies, X igst  is a vector of student’s covariates, Sgst is a vector of the 

characteristics of the grade 4th  in school s, and year t, PEER st is the proportion of female 

students in the cohort in school s and year t, and 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.  

The coefficient of interest is π, which captures the effects of having more female peers on 

student achievement on each subject (i.e. math, language and science). If there are no peer 

effects, then one should not be able to reject the null hypothesis that π=0. 10 

The main disadvantage of this method is that there must be enough variation in the 

percentage of females in the different cohorts to be able to estimate gender peer effects on the 

outcome. The data contains a large number of schools (n= 4,295), which is very positive for the 

estimations because idiosyncratic variation in cohorts within a grade within a school is not so 

common; therefore the large number of schools allows one to observe these “random events” in 

schools with different characteristics (e.g. small and big schools, rural and urban schools) 

(Hoxby, 2000).  

                                                 
10 Basically with these equations we will estimate the Average Treatment Effect (ATE) within subpopulations (i.e. 
boys and girls). 
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Another disadvantage is that bias from measurement error is usually aggravated by 

transformations that eliminate, in this case, school effects. A final concern is related to the fact 

that time-invariant school effects may not be completely true and that school trends in 

unobserved factors may be correlated with the proportion of female students. To address the 

latter, we follow Lavy & Schlosser (2007) methodology, and add school-specific linear time 

trends (δs). Therefore, we will estimate the following equation derived from (1) to estimate the 

“average causal effect”: 

Yixst =  βs + γt + δs + λ 1 x ist  + λ 2 S st+  π P st + εist                            (2) 

 

 

b. Data 

 

This work uses recent data from SIMCE. The test measures the knowledge of the students in 

relation to the national curriculum, and is administered annually throughout Chile to a specified 

grade level that rotates every year between 8th and 10th grades, and starting in 2005, every year to 

4th grades. The entire cohort in these grades is tested in Language and Math, and 4th and 8th 

graders are also tested in Science. The data also collects three sub-sets of information: data on 

parents, teachers and schools. The former provides information on the socio-economic 

background characteristics of each student, such as their family income, parent’s years of 

schooling, monthly expenditure in education and number of books at home. The teacher 

questionnaire provides information on teacher background characteristics, such as gender, age 

and education, and also provides information on teaching expectations, methodologies and 
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school management. The school data provides information on school socioeconomic 

composition, type of school, and location. Student data is at the classroom level.  

In this section, data will be used from the 4th grade, for four different cohorts. For this grade, 

the four cohorts are adjacent (2005-08) based on the assumption that any change in grade 

composition is idiosyncratic when it has happened in close cohorts. The grade selection is related 

to data availability rather than any theoretical argument. We also use parents´ questionnaire to 

obtain information of the socioeconomic characteristics of the student, the school data, and 

teacher information to construct other measures of outcomes that can help identify possible 

channels through which gender peer effects may operate. Specifically this work will use data on 

teacher expectations of student attainment at the classroom level, teaching classroom 

methodologies and curriculum coverage.  

In addition to this primary database and sub-sets of information, four data sets with 

secondary data from the Ministry of Education are used to obtain data from school’s enrollment, 

and student’s completion, repetition and school dropout rates per grade and year. Also 

information in school’s teachers and administrators is obtained, such as number of teachers hire 

full time and type of contracts. These data sources where gathered into a comprehensive 

database.  

In order to have a consistent and balanced sample across the time series, only schools that 

appear during all the years will be kept in the data set (corresponding to 86% of the schools and 

96% of the students in the original sample). Thus, any school that closed, (or opened or failed to 

report results) during the time-period of the data is omitted. Moreover, schools with extremely 

small reported grade size (i.e. less than 6 students in a cohort took the test in any of the subjects) 
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or special education schools where eliminated (corresponding to 3.8% of the students in the 

pooled data).  

We also eliminated from this sample schools that appear as single-sex schools during the four 

years of the study (approximately 4% of the sample of schools in the pooled data), given that 

some variability is needed in cohort-to-cohort gender composition in order to estimate the model. 

Moreover, we eliminated from the data single-sex schools that transform into a coeducational 

school in any of the years of the study, given that the change in proportion of female students 

from one year to the other is not a random event, rather a mayor structural change in the school 

gender composition. We did the same for the opposite case, coeducational schools that where 

transform into a single-sex schools. 

Also schools that experience a high difference in enrollment and/or a high difference in the 

proportion of female students in the grade between one year to another, are drop from the data 

set given that it may be caused by a structural change inside the school that might be correlated 

with the gender variance within a school and student achievement (e.g. a school that offers 

advance math classes only for boys or change in leadership that favors one sex). That is, schools 

which have an improbable idiosyncratic change in size or in the proportion of female students 

from one year to the next, are removed from the sample in order to prevent outlying schools (and 

probably with biased correlations) from adversely affecting our results.11 Finally, we drop in 

each regression for each subject (i.e. language, math and science) pupils who are missing their 

test scores. We did not eliminate them completely, given that some of them only have one of the 

three test scores missing. This could have may happened because the tests are taken in different 

days.  

                                                 
11 Specifically, schools that change their enrollment rates or their proportion of female students between one year to 
another by 80% were eliminated from the pooled data set. 
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The final pool data set has 4,408 schools each year and 808,463 students in total. Test 

score information is available for 798,800 students in language, 799,058 in math and for 798,847 

in science. Household information is available for around 750,000. Therefore, one aspect of the 

data sets is that they contain some missing data. To account for the possibility of non-random 

missing values in control variables and to keep sample size, dummies signaling missing 

covariates are included in all regressions. The analyzed sample has the following characteristics: 

47.77% of the students attend a public school, 45.82% attend a private voucher school and 

6.40% attend a private school; 52% of the sample corresponds to male students and 48% are 

female. In all years, 91% attends an urban school and 9% a rural locality. On average, the 

proportion of females at the grade level is 0,477. In relation to the schools these children attend, 

they have on average a grade size of 74 students, and a total enrollment of 620 students in 

elementary grades. Table 1 shows summary statistics for the covariates of all the pooled data by 

year. Then table 2A, 2B and 2C show them by year and by type of school. As explained in the 

background section, family characteristics vary widely across type of schools and reflect the 

stratification of the school system. Table 3 examines the differences between small and large 

primary schools (large primary schools are defined as those than have more than one classroom 

per cohort). This information will help us situate our study when we work only with schools with 

one class per grade in order to estimate gender peer effect at the classroom level.  

Finally, Table 4 and Table 5 show summary statistics for the outcome variables and for 

variables that may be possible channels through which gender peer effects operate.  Looking at 

the pooled data, it can be seen that on average girls perform better than boys in language. On the 

contrary, boys perform better in math. In science the direction of the gender gap is not consistent: 

some years girls outperform boys and other years is the other way round.  
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Evidence on the validity of the identification strategy in the data 

 The identification strategy used in this section relies on within cohort-to-cohort 

variability within schools to estimate the impact of changes in grade gender peer composition on 

student achievement. Therefore, sufficient variation in gender peer composition across cohort 

within school is needed to be able to estimate the model precisely. We also need to explore from 

where this variability comes from (i.e. which type of schools).   Table 6 shows that substantial 

variability exists within schools that can be exploited in the school-fixed effect model and that 

this variability exists across all type of schools and in rural/urban localities. Columns (1) to (3) 

show the total variance decomposition of the fraction of female students in schools. The within 

school variation is 62% compare to a 38% between. Columns (4) to (12) show that in all types of 

schools the within school variability is larger that the between, with public schools having bigger 

variability within schools (68%). As expected, in rural areas the variability in gender peer 

composition within schools is significantly bigger than in urban areas (73% versus 58%), though 

the latter is also very substantial.  

 To explore for which type of school this variability comes from, Figures 1 to 9 show the 

within school standard deviation in the proportion of female students and relates it with different 

characteristics of the schools and its families. Each dot in the graph represents a school. Figure 1 

displays the within school standard deviation in the proportion of female students by the average 

cohort size of the schools. It shows that this variability is larger in smaller schools than in larger 

schools, especially in those with average annual enrollment less than 500 students. But, there is 

significant variation in larger schools as well.12 Figure 2 shows that there are schools with 

significant within school deviation in the proportion of female students both in small and larges 

                                                 
12 McEwan and Urquiola (2005) presents evidence that big public schools in Chile tend to have students with more 
educated parents. Therefore, some correlation exists between size of the school and socioeconomic characteristics of 
the student.  
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communes, estimated by the sum of the average annual enrollment rates in 4th grade of all 

schools in the commune. Moreover, Figure 3 shows the within school standard deviation in the 

proportion of female students in relation to communes with all range of supply of public schools: 

both in communes with a small proportion of pubic schools in their commune (in relation to the 

total number of schools in the commune) and in those that only have public schools exists 

significant within school variability. The same can be said in relation to the analyses of 

communes with different proportion of private voucher and private schools, as shown in Figure 4 

and 5. This evidence is important because it suggests that the identification of gender peer effects 

will not rely solely in communes where there is certain type of supply of schools (i.e. where 

there are only public schools), small towns and schools, which correspond mainly to rural areas 

of the country, but will also derive from medium and large schools and communes, and 

communes with various composition of supply of schools      

 In relation to the level of selection of the school, Figure 6 shows that in all school’s level 

of selection13 there are schools with significant within schools deviation in the proportion of 

female students. Though, the variability is larger in schools with low levels of selection. This 

evidence reinforces our identification strategy suggesting that schools with more variability in 

the gender peer composition, is not due to selection from the schools.  

 Figures 7, 8 and 9 show that the variability is slightly larger in more vulnerable schools: 

schools with higher index of vulnerability, with lower mother’s years of education, and lower 

family income present higher within school variation in the proportion of female students 

comparing the different cohort’s gender make-up composition.  But, significant within school 

variation exists in schools with different socioeconomic composition. 

                                                 
13 This index of selection goes from 1 to 7, and was created from parent’s survey. It uses seven questions that they 
are asked in relation to matriculation requirements of the school their child attends.  
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 In conclusion, these descriptive analyses presents important information given that it 

suggests that the identification will not rely solely on variation in small schools and communes 

with limited supply of schools (which are mainly rural areas of the country), but will also rely 

from within school variation in medium and large schools, and big communes with a diverse 

supply of type of schools. Moreover, significant variability exists in schools with families of 

different socioeconomic background.  

 Finally, the identification strategy in this work relies on idiosyncratic variation in the 

within school variability in the gender make-up of the cohort. As described in the model, we 

assume that parents are not able to predict the gender composition of their child’s cohort and 

therefore, are not able to respond to it. It is assumed that any cohort variability in the gender 

composition is exogenous to student’s, parent’s and school’s characteristics,14 and is 

uncorrelated with unobserved determinants of student outcomes. Given the system of school 

choice that exists in Chile (at least in communes where there is more than one school and a group 

of schools that families can afford) it is important though to check that the proportion of female 

students within school is certainly a random process and is not determined by certain observable 

factors. We test directly whether the proportion of female students within schools is correlated 

with student’s background variables like parent’s education, family income and family size 

perform. We present estimates from three specifications:  simple OLS model for comparison, 

school-fixed effect regressions and model with both, school-fixed effect and school specific 

time-trend. All models are estimated with cluster standard errors. Table 7 provides evidence on 

these specifications by reporting the estimated coefficients from each model. 

                                                 
14 We are able to say this statement in relation to schools, because we eliminated from the data single-sex schools, 
schools that where transform in coed or viceversa, and those that suffer a big change in the proportion of female 
students from one year to the other.  
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 The OLS estimates show some association between grade gender composition and 

student background characteristics. However, these correlations are largely reduced and, with the 

exception of father’s years of schooling, they become insignificant in the within school 

regression. We analyze parent’s years of schooling as dummy variables instead of a continuous 

variable to capture more complicated relationships. We included dummy variables for each level 

of education achieved. Only for the “master’s degree” level of education, the coefficients appear 

to be significant. For all the other levels of education, the correlations are largely reduces and 

become insignificant.  
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Table 1. Descriptive Statistics of Covariates in the Model by Cohort and Gender 
 

Note: Income values are adjusted to 2008 prices 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                           

4th 
grade 
cohort 

 
Average mother's 

years    of schooling  

Average father's 
years     of 
schooling  

Average family 
income  

($, adjusted)  
Average number of 

books  
Average size of 

household  

Parent's 
expectations  

(1-8)  

Average Index of 
School 

Requirements  
(1-9)  

  Females Males   Females Males   Females Males   Females Males   Females Males   Females Males   Females Males 

(1)   (2) (3)   (4) (5)   (6) (7)   (8) (9)   (10) (11)   (12) (13)   (14) (15) 

                      

2005  10.964 10.986  11.026 11.057  
     
366,564  

     
367,252   23.376 23.492  4.993 4.992  5.860 5.868       2.215  

       
2.217  

                      

2006  11.197 11.208  11.301 11.320  
     
394,151  

     
392,825   24.529 24.589  4.956 4.957  5.934 5.939       2.270  

       
2.263  

                      

2007  11.243 11.248  11.333 11.337  
     
384,008  

     
381,483   27.672 27.648  4.925 4.929  6.014 6.014       2.351  

       
2.349  

                      

2008  11.293 11.284  11.371 11.366  
     
380,411  

     
376,780   28.508 28.390  4.895 4.897  6.114 6.107       2.313  

       
2.306  
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Table 2. Descriptive Statistics of Covariates in the Model by Cohort, Type of School and Gender 
 

A. Public Schools 
                                          

4th 
grade 
cohort 

 
Average mother's 

years    of schooling  

Average father's 
years     of 
schooling  

Average family 
income  

($, adjusted)  
Average number of 

books  
Average size of 

household  

Parent's 
expectations  

(1-8)  

Average Index of 
School 

Requirements  
(1-9)  

  Females Males   Females Males   Females Males   Females Males   Females Males   Females Males   Females Males 

(1)   (2) (3)   (4) (5)   (6) (7)   (8) (9)   (10) (11)   (12) (13)   (14) (15) 

                      

2005  9.575 9.603  9.613 9.656  
     
200,910  

     
201,907   15.735 15.866  5.130 5.131  5.335 5.346       1.706  

       
1.707  

                      

2006  9.771 9.802  9.861 9.903  
     
220,424  

     
221,725   17.085 17.242  5.101 5.100  5.395 5.406       1.732  

       
1.737  

                      

2007  9.780 9.821  9.859 9.900  
     
216,346  

     
217,398   19.092 19.280  5.070 5.072  5.472 5.485       1.736  

       
1.740  

                      

2008  9.814 9.828  9.885 9.902  
     
215,228  

     
214,251   19.810 19.819  5.043 5.041  5.603 5.603       1.713  

       
1.716  

 
Note: The table reports descriptive statistics for student’s covariates by sex and cohort.  Income values are adjusted to 2008 prices.   
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B. Private Voucher Schools 
                                          

4th 
grade 
cohort 

 
Average mother's 

years    of schooling  

Average father's 
years     of 
schooling  

Average family 
income  

($, adjusted)  
Average number of 

books  
Average size of 

household  

Parent's 
expectations  

(1-8)  

Average Index of 
School 

Requirements  
(1-9)  

  Females Males   Females Males   Females Males   Females Males   Females Males   Females Males   Females Males 

(1)   (2) (3)   (4) (5)   (6) (7)   (8) (9)   (10) (11)   (12) (13)   (14) (15) 

                      

2005  11.797 11.803  11.823 11.832  
     
367,695  

     
366,566   26.293 26.295  4.845 4.846  6.236 6.237       2.584  

       
2.583  

                      

2006  12.003 12.010  12.063 12.074  
     
395,266  

     
393,377   27.019 27.047  4.801 4.803  6.300 6.304       2.648  

       
2.629  

                      

2007  12.051 12.043  12.095 12.088  
     
384,452  

     
382,428   30.685 30.576  4.782 4.786  6.375 6.371       2.760  

       
2.752  

                      

2008  12.010 12.019  12.029 12.044  
     
373,271  

     
373,520   30.951 30.991  4.759 4.760  6.417 6.417       2.672  

       
2.667  

 
Note: The table reports descriptive statistics for student’s covariates by sex and cohort.  Income values are adjusted to 2008 prices.   
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C. Private Schools 
                                          

4th 
grade 
cohort 

 

Average mother's 
years    of 
schooling  

Average father's 
years     of 
schooling  

Average family income  
($, adjusted)  

Average number of 
books  

Average size of 
household  

Parent's 
expectations  

(1-8)  

Average Index of 
School 

Requirements  
(1-9)  

  Females Males   Females Males   Females Males   Females Males   Females Males   Females Males   Females Males 

(1)   (2) (3)   (4) (5)   (6) (7)   (8) (9)   (10) (11)   (12) (13)   (14) (15) 

                      

2002  16.056 16.043  16.563 16.549  
  
1,673,190  

  
1,659,638   63.255 63.266  4.960 4.933  7.347 7.346       3.631  

       
3.640  

                      

2005  16.196 16.185  16.735 16.717  
  
1,706,715  

  
1,698,694   63.102 63.083  4.974 4.973  7.380 7.383       3.620  

       
3.648  

                      

2006  16.170 16.186  16.650 16.668  
  
1,598,844  

  
1,597,267   68.695 69.020  4.881 4.897  7.398 7.399       3.931  

       
3.995  

                      

2007  16.272 16.247  16.806 16.796  
  
1,554,882  

  
1,547,195   70.335 70.103  4.850 4.864  7.437 7.430       3.844  

       
3.866  

 
Note: The table reports descriptive statistics for student’s covariates by sex and cohort.  Income values are adjusted to 2008 prices.   
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Table 3. Descriptive Statistics for Students and Schools by School Size 

4th grade 
cohort

Number of 
schools

Number of 
students

School Average 
Enrollment in 

Elementary Grades
Average School 

Grade Size
Proportion of 

Female students Rurality

Average mother's 
years    of 
schooling

Average father's 
years     of 
schooling

Average 
family income

Average 
number of 

books
Average size of 

household
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

2005 2,248         52,028        237                                            27 0.470                 27.21% 10.319 10.306 295,557        20.276 4.997

2006 2,248         51,686                                233                      27 0.472                 26.69% 10.548 10.582 321,612        21.780 4.961

2007 2,248         51,544                                230                      27 0.475                 26.81% 10.564 10.608 309,917        24.024 4.929

2008 2,248         49,729                                229                      26 0.476                 26.23% 10.630 10.655 306,906        25.159 4.890

4th grade 
cohort

Number of 
schools

Number of 
students

School Average 
Enrollment in 

Elementary Grades
Average School 

Grade Size
Proportion of 

Female students Rurality

Average mother's 
years    of 
schooling

Average father's 
years     of 
schooling

Average 
family income

Average 
number of 

books
Average size of 

household
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

2005 2,160         157,688      778                      93 0.475                 3.36% 11.191 11.284 390,359        24.474 4.991

2006 2,160         153,234      758                      91 0.476                 3.39% 11.423 11.556 417,649        25.498 4.955

2007 2,160         148,718      741                      88 0.481                 3.32% 11.479 11.584 407,612        28.904 4.927

2008 2,160         143,836      725                      86 0.482                 3.11% 11.516 11.614 403,253        29.582 4.898

Schools with  one Class per Grade 

Schools with More than one Class per Grade 

Note: School size is related to the number of classrooms in 4th grade in the school. Small schools are schools with only one class per cohort  and large schools are schools with 
more than one class per cohort. Income values are adjusted to 2008 prices. 
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Table 4. Descriptive Statistics: Standardized Test Score and Other Academic Outcomes in 4th Grade, by Cohort and Gender 
                                      

4th 
grade 
cohort 

 
SIMCE Average  
score Language  

SIMCE Average 
 score Math  

SIMCE Average  
score Science  Completion rate  Repetition rate  

School dropout 
rate 

  Females Males   Females Males   Females Males   Females Males   Females Males   Females Males 
(1)   (5) (6)   (7) (8)   (9) (10)   (11) (12)   (13) (14)   (15) (16) 
                   

2005  258.51 252.33  245.14 249.77  254.06 259.86  97.46% 95.95%  2.19% 3.47%  0.67% 0.81% 
                   

2006  256.57 249.18  245.04 250.27  254.81 260.81  97.34% 96.15%  2.14% 3.50%  0.72% 0.97% 
                   

2007  258.07 250.13  243.87 247.75  246.91 253.06  97.67% 95.97%  2.09% 3.44%  0.66% 0.86% 
                   

2008  266.18 253.86  244.47 249.21  248.19 251.17  N/D N/D  N/D N/D  N/D N/D 
                                      

All  259.76 251.35  244.64 249.27  251.06 256.36  97.49% 96.02%  2.14% 3.47%  0.68% 0.88% 
                   

Note: The table reports descriptive statistics for student’s outcomes by sex and cohort. The sample includes all students with score in each of the tests, and corresponds to SIMCE results. SIMCE 
has an average score of 250 and a standard deviation of 50. The test is comparable across years on each subjects, but not across subjects in a year.  Income values are adjusted to 2008 prices.  N/D 
corresponds to data that is not available in the Ministry of Education’s data bases.  
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Table 5. Descriptive Statistics of Number of Schools, Number of Students, Proportion of Female Students and Possible 

Channels for Gender Peer Effects, by Cohort and Gender 
                              

4th grade 
cohort 

 
Number 

of 
schools 

 

Number 
of 

students  

Proportion 
of female 
students  

Index of Parental 
Educational 
Expectations     

Index of Curriculum 
Coverage in Language  

Index of Curriculum 
Coverage in Math  

            Females Males   Females Males Females Males 
(1)   (2)   (3)   (4)   (15) (16)   (15) (16) (15) (16) 
               

2005        4,408      209,716            0.474   5.29 5.19  71.67 71.60 72.39 72.38 
               

2006        4,408      204,920            0.475   5.38 5.27  70.89 70.78 73.02 72.81 
               

2007        4,408      200,262            0.479   5.68 5.68  72.02 71.88 71.89 71.84 
               

2008        4,408      193,565            0.480   5.69 5.54  70.53 70.34 74.74 74.58 
                              

All       808,463            0.477   5.51 5.42  71.29 71.17 72.97 72.86 
Note: The table reports summary statistics of number of schools and students in the pooled data. Also reports the proportion of female students on each cohort. 
Moreover it indicates summary statistics for variables that are explored as possible channels through which gender peer effects may operate.  
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Table 6. Decomposition of variance in the Proportion of Female Students, Total and by Type of School 

 Total  Public Schools  Private voucher schools  Private Schools 

 
Sum of 
Squares 

Share of 
Total DF  

Sum of 
Squares 

Share of 
Total DF  

Sum of 
Squares 

Share of 
Total DF  

Sum of 
Squares 

Share of 
Total DF 

  (1) (2) (3)   (4) (5) (6)   (7) (8) (9)   (10) (11) (12) 

Between  76.62735 38% 
        

4,408   33.45759 32% 
        

2,255   36.12412 43% 
        

1,873   7.103699 46% 
           

295  

                

Within 127.5364 62% 
     

13,226   71.76409 68% 
        

6,766   47.46038 57% 
        

5,591   8.176122 54% 
           

852  

                

Total 204.1638   
     

17,634    105.2217   
        

9,021    83.58451   
        

7,464    15.27982   
        

1,147  
 

   
 

 Rural  Urban 

 
Sum of 
Squares 

Share of 
Total DF  

Sum of 
Squares 

Share of 
Total DF 

  (13) (14) (15)   (16) (17) (18) 

Between  17.00472 27% 
           

901   59.24317 42% 
        

3,518  

        

Within 46.63653 73% 
        

2,680   81.12806 58% 
     

10,534  

        

Total 63.64125   
        

3,581    140.3712   
     

14,052  
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Table 7. Balancing Tests for the Proportion of Female Students in 4th Grade 
            

 OLS  FE  Detrend 

 (1)   (2)   (3) 

Father's years of schooling -0.0004  -0.00007  -0.00007 

 (0.00008)  0.00003  0.00003 
      

Mother's years of schooling -0.00017  0.00001  0.00001 

 (0.0001)  0.00003  0.00003 
      

Number of people living in household -0.00028  0.00001  0.00001 

 0.00015  0.00005  0.00005 
      

Number of books at home -0.0003  0.00009  0.00009 

 0.00014  0.00006  0.00006 
      

Family Income 0.0008  0.00008  0.00008 

 0.00029  0.00004  0.00004 
      

Constant 0.48016  0.47449  0.4651 

 0.00195  0.00046  0.00065 
 

Notes: The columns are estimates from separate regressions of the relevant dependent 
variable on the proportion of female students. All regressions include year dummies. 
Regressions in column (2) and (3) include also school fixed effects. Column (3) also 
includes school specific linear trends (detrend). Standard errors are adjusted for clustering 
at the school level.  
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Figure 1. Within School Deviation in the Proportion of Female Students by School Size 
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Figure 2. Within School Deviation in the Proportion of Female Students by Commune Size 

 
 
Figure 3. Within School Deviation in the Proportion of Female Students by Average Proportion 
of Public Schools in the Commune (in relation to the Total Number of Schools in the Commune) 
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Figure 4. Within School Deviation in the Proportion of Female Students by Average Proportion 
of Private Voucher Schools in the Commune (in relation to the Total Number of Schools in the 
Commune) 

 
 
Figure 5.  Within School Deviation in the Proportion of Female Students by Average Proportion 
of Private Schools in the Commune (in relation to the Total Number of Schools in the 
Commune) 
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Figure 6. Within School Deviation in the Proportion of Female Students by School Average 
Selection Index (indicator of how many requirements the school solicit in their application 
process) 

 
 
 
 
Figure 7. Within School Deviation in the Proportion of Female Students by School Average 
Vulnerability Index 

 
Note: (1) The vulnerability index (IVE) is constructed by Junta Nacional de Auxilio Escolar y Becas (JUNAEB, National 
Scholarship and School Aid Board), to measure student demo-graphics. JUNAEB estimates the IVE on the basis of the results of 
a school survey. These surveys provide information about the enrolled children's background. The IVE index has a minimum 
value of 0 that represents children with no social risk, and goes up to a maximum of 100 indicating the most vulnerable schools. 
(2) The average school index of vulnerability does not include the index in 2008, which is not available in Simce. 
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Figure 8. Within School Deviation in the Proportion of Female Students by School Average 
Mother’s Years of Education 

 
 
Figure 9. Within School Deviation in the Proportion of Female Students by School Average 
Family Income 

 
Note: Family income is in Chilean $ units. 
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c. Results 

 

 Table 8 reports the effect of the proportion female on 4th grade student achievements on 

three subject areas: language, math and science. Each cell in the table shows the estimated 

coefficient on the proportion of female students in the grade from a separate regression.  The 

estimates are express in standard deviation units of the unadjusted dependant variable. Columns 

1-3 present the results for the whole sample of students (average treatment effect), columns 4-6 

for female students and 7-9 for male students. The estimates presented are based on three 

different specifications. Columns 1, 4 and 7 report OLS estimates with individual controls and 

year dummies are included as controls. In columns 2, 5 and 8 school fixed effects and school 

specific time trends are added, and in columns 3, 6 and 9 cohort characteristics are added as 

controls.  

 Results show that school fixed effects estimations reduces drastically the estimates 

obtained from simple OLS regressions, though in all cases except one they remain with the same 

sign. This decline suggests that selection and sorting across schools play a significant role in peer 

effects and estimation not considering them would bias our estimates. In fact, school fixed 

effects eliminate most of the effect of observable characteristics and adding cohort characteristics 

controls reduces only slightly the effect of proportion female, suggesting that school fixed effects 

eliminate almost all the selection effect in the regression estimates. This pattern is consistent 

with the balancing tests performed for the proportion females, where the within school 

estimation reduces all correlation between the individual and family characteristics and the 

gender make-up of the grade.  
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 Based on the estimates from the more complete specification (column 3), we see that for 

the estimation for all students (and schools) in the sample the point estimates are significantly 

different from zero (at 1% level of significance) and positive for the subjects of math and 

science. This would mean that an average student (i.e. average in relation to its individual and 

family characteristics) would tend to perform better in math and science achievement when they 

are in a grade with higher proportion female students. These positive effects are however 

moderate. Estimates imply that a 10 percentage point increase in the proportion of female 

students increases an average student’s test scores in math and science by 0.53 and 0.51 percent 

standard deviation, respectively. Assuming a linear effect of the gender make-up of the class, and 

all-female class would increase achievement in these areas by 5 percent of a standard deviation 

in the students test score distribution. In terms of SIMCE score, this would translate into an 

increase of 2.5 points higher in the test. These effects are smaller than Hoxby (2000) who found 

that a 10 percentage point increase in the proportion of female students increases students´ math 

test scores by 1-2 percent of a standard deviation in Texas elementary schools. These results are 

also smaller than Lavy and Schlosser (2007) that estimated an effect between 2 and 4 percent of 

a standard deviation for a 10% increase of the proportion female for Israel elementary schools.  

 We then divide the sample by gender to explore heterogeneous effects, and we find that 

the results in fact differ by gender of the student. Girls appear to benefit from a more female 

cohort, in the subjects of math and science. The effects of an increase in the grade fraction 

female on girls’ achievement are positive and significantly different from zero (at 1% level of 

significance) in these subjects. The impact, in terms of point estimates of a standard deviation is 

0.044 for math and 0.05 in girls’ science achievement. In language is marginally significantly 

different from zero (at 10% level of significance) with a positive effect (0.038 with a s.e. = 
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0.021). This evidence suggests that having a larger proportion of female students in the grade 

would benefit the achievement of girls in these three subjects.  The effects on boys, on the 

contrary, are not significantly different from zero, meaning that boys, on average, appear 

unaffected by having a more female peer group. In the case of language the coefficient has a 

negative sign. This negative effect, though not significant, would suggest that having a larger 

proportion of female students in class harms the average achievement of boys in language. The 

latter is similar to Proud´s (2008) results for the UK, who finds significant negative effects of a 

more female peer group on boy’s outcomes in English. According to the latter, an increase by 

10% of the proportion of girls, would lead to a fall in English scores for boys by approximately 

0.015 standard deviations (versus a 0.022 in our case).  

 Based on these estimates we can conclude that a heterogeneous effect exists according to 

the gender of the student: the proportion of female students in the class have a positive effect on 

girls’ outcomes and does not have any effect on the outcomes of boys. However, we will see 

below that the effect of an increase in the proportion of female students on boy’s achievement do 

have a positive effect in math and science for certain socioeconomic groups and certain school 

size. 

 It is important to highlight that while girls perform better in language and boys perform 

better in math and science, the positive impacts of a higher share of female at the grade level are 

mostly in mathematics and science, subjects where girls have no advantage. This suggests that 

the hypothesis that gender peer effects are exclusively related to the effect of spillovers of peer’s 

higher achievement is partially not true. We will explore in this study the impact of gender peer 

effects on other outcomes that could act as possible channels of gender peer effects.  
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A. Falsification Tests 
 

 Table 9 present the falsification tests based on placebo measures of treatment, using the 

proportion of female in the older cohort within the same school as measure of the true treatment 

measure (t+1). The results show no effect of the treatment on any of the outcomes, neither for the 

whole sample of students nor boys or girls. All estimates are small and statistically insignificant. 

For example, the estimates on girls’ achievement on the three subjects are: -0.026 (s.e.=0.019) in 

language,  0.007 (s.e.=0.019) in math and 0.004 (s.e.= 0.018) in science (column 4 in the table).  

The estimations show to be much smaller that the estimates when the true measure is used. For 

example, the impact on student’s achievement in science of the placebo measure of the treatment 

is 0.006 (s.e.=0.013) compare to a 0.051 (s.e. 0.015) using the true measure of the treatment (see 

columns 1 and 2 for science) . These results suggest that the estimates from this study are not 

biased estimates due to correlations of unobservable variables with the gender make-up of the 

grade and student achievement, and reinforce the robustness of these estimations.  

 

B. Exploring Heterogeneous Effects by Schools (Students) Socioeconomic Classification 
 

 We now test for the presence of heterogeneous effect considering the socioeconomic 

classification of schools that, given its construction, it is highly correlated with students’ 

socioeconomic background.15  To test these effects we divided the sample of students according 

to the schools’ socioeconomic classification.16  The classification considers five different groups 

different groups of the classification: group A corresponds to the group with lower 

socioeconomic characteristics and E with the highest. 

                                                 
15 The schools’ group socioeconomic classification that goes from 1 to 5 has a correlation of .6 with family income. 
16 We did the classification considering the school’s classification in 2005, the first year of the panel data. We do in 
order to obtain a balance data set in case any school changes SES group classification across years.   
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 Table 10 presents the results from these estimations for all students and Table 11 present 

results from the same analysis but exploring them separately by gender. The table shows 

coefficients from separate regression using the full specification that includes school fixed 

effects, year effects, school time trend and all the covariates, as explain in the notes of each table. 

Overall, results suggest that there is no statistically significant effect of an increase in the gender 

make-up of the grade in schools with students with the lowest socioeconomic background, both 

in the general estimations and by gender. These schools as table 10 describes in the bottom rows, 

are mostly rural, public and are small schools. These results imply that in very small schools with 

small grades (average grade size of 9 students), mostly rural with only one class per grade, both 

female and male students would be unaffected by having a more female peer group in any of the 

subjects.  

 The results do not show a consistent pattern. For female students the effect of increasing 

the proportion of females in the grade is positive and significant only in group B, with the 

exception of a positive and significant effect in science for group D. These effects are much 

bigger than the effects on an average female student. For example, the effect of a 10% increase 

in the proportion of female student in the class in a school type “B” would increase math 

achievement of girls in .9 points of a standard deviation, versus an effect of .5 in the general 

estimations. This group still has a high representation of rural schools (28% compare to a 9% in 

the whole sample), but mostly correspond to urban, medium size (with an average enrollment in 

elementary grades of 349 students), municipal schools. For the rest of the socioeconomic groups, 

a change in the proportion female does not seem to have an effect on girls’ achievement. For 

male students the estimations show that there are positive and statistically significant effects in 

schools type “D” in math and science. In fact, these effects are bigger than any other impact in 
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these estimations. Some salient characteristics of students in group D are that only 2% of them 

are in rural schools, a majority attend public voucher school (88%), and schools have an average 

enrollment in elementary grades of 459 students. On the contrary, an increase in the proportion 

female in students from group C would lead to a fall in language and science scores for boys.  

 

C. Exploring Heterogeneous Effects by Schools Size.  
 
 We explore the effect of the treatment in small and large schools to examine possible 

differences. We take advantage of the fact that we have the information of the number and size 

of classes per cohort per school, and separate schools that appear to only have one class per 

cohort in all years (approximately 50% of the schools and 25% of the students in the pooled 

data) from schools with more than one classroom. Table 3 shows descriptive statistics of the 

covariates for these two types of schools. From the data we can observe that schools with only 

one classroom per grade have an average grade size of 27 (compare to 93 for schools with more 

than one classroom per grade), are overrepresented in rural areas, and have a lower average of 

parental education, family income and books at home, compare to schools with more than one 

classroom per grade.  

 Table 12 shows the results from the subset of schools that either defined as small or large 

schools. The small school definition is a school that has only one classroom per grade, and the 

large school is any school that has more than one class per grade. Each cell in the table 

represents a separate regression. The results in column (1) and (2) show the estimations for all 

the students in the pooled data by subjects.  The results for language and science are not 

significantly different between them and compare to elementary schools as a whole. But for the 

case of math, there is a difference between small and large schools. It seems that the positive 
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effect of an increase in the proportion female in math achievement exists only for students that 

attend schools with more than one classroom. As described in the previous section and shown in 

table 3, schools with more than one classroom apart from being larger and concentrated in urban 

localities, attend families with slightly higher socioeconomic background and have better 

performance in standardized tests.  

 The analysis is then performed separately for boys and girls within one-classroom 

schools and schools with more than one classroom per grade. We find than within the large 

elementary schools, there is a positive effect on girls in math of a more-female peer group, 

following the pattern of the general estimation. The latter effect is larger than the effects found in 

the general estimation (0.9 versus 0.5). Surprisingly, we find an even larger positive effect for 

boys’ performance in math in large schools (at 1% level of significance). A 10% increase in the 

gender make-up of the class would increase the performance of boys in math in 1.13% of a 

standard deviation. The results for boys in science of a more-female peer group are also positive 

and marginally statistically significant at the 10% level of significance (0.054 s.e.=0.03). Results 

suggest that in these estimations by school size there is no significant effect in language, nor in 

the overall estimation or in the analyses by gender.  

  As seen in Figure 1, small schools have a larger variability in the proportion of female 

students compare to larger schools. But these results suggest that not all the effects obtained on 

students’ achievement come from small schools only. Interestingly, the effects of the proportion 

female students are very similar in the samples of small and large schools in some of the 

estimations. What is more interesting, the results for math are significantly larger in the sample 

of large schools. This shows that there is enough variation in the proportion of female students to 

allow precise estimations in schools of all sizes.   
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D. Exploring Non-Linearities in the Effect of Treatment 
 
 
Most previous research considers a linear additive model for peer effects estimations. In this 

analysis we also explore non linearities using different strategies. Given that our method of 

analyses (i.e. school-fixed effect) requires some variability within schools to identify theses 

nonlinearities, we explore different categorizations to improve the estimations. First, following 

Hoxby’s study (2000), Table 13 shows the result for the model where we interacted the change 

in female share with an indicator for the initial cohort proportion of female students. The first 

quintile goes from 0 to 33%, the second from 33% to 66%, the third from 66% and up. Columns 

1-3 show these estimations for all students in the data, columns 4-6 only for girls, and columns 

7-9 for boys. Each cell in the table represents a separate regression. Results show that the effect 

of a change in the female share is significantly larger in classes that are initially between 0 to 33 

percent, and decreases when the cohort’s initial share of female students is larger. For example 

the effect of a change in the female share in classes that are initially 0 to 33 percent female is 

0.182 in girls’ math achievement (statistically significant at the 5%) compare to a 0.045 and 

0.038 for the other cohort classifications (both not statistically significant). For boys’ the results 

show the same tendency: the effect of a change in the female share in classes that are initially 0 

to 33 percent female is 0.224 in boys’ math achievement (statistically significant at the 1% level 

of confidence) compare to a 0.01 and -0.029 for the other cohort classifications (both not 

statistically significant).  The only exception to this statement is for female’s scores in language 

in which the effect in classes that are initially at least 66 percent female is larger and negative (-

0.255 versus 0.196). Nevertheless, if we observe the results for the whole sample (columns 1-3) 

we see that there is a positive significant effect of an increase in the proportion female in math 
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and science achievement, both when the initial cohort is 0 to 33 percent female and 33 to 66 

percent female.  

 Overall, these results show that when females are initially in super minority changes in 

gender cohort composition have a significantly larger impact on student’s achievement, both for 

boys and girls, suggesting that schools that have a lower proportion of female students would 

beneficiate significantly if they increase the share that is female. Results also show that overall 

the impact tends to be smaller when the cohort has a more equilibrated gender composition, but 

are still significant in cohorts in which the initial share that is female is between 33 to 66 percent 

females, both in the whole sample and in girls’ achievement. For boys’ achievement the impact 

is concentrated in the first category and is smaller and statistically insignificant in the rests of the 

categories. In fact, the separate results for boys and girls suggest that when classes are initially at 

least 66 percent female the effect of a change in the female share tends to be negative, though 

these results are not significant with the exception of the impact on girls’ achievement in 

language.  

 Additionally, we perform similar analysis but now dividing the sample according to the 

school average proportion of female students during the years of the study (2005-2008). Table 14 

and 15 show these estimations. Results suggest that there are positive and significant effects of 

increasing the proportion female in schools with an average proportion of female students 

between 0.015-0.441 and those between 0.515-0.868, both for math and science. Similar results 

are found in the female sample of students, and in the case of boys results are positive and 

significant only for the lowest quintile in both subjects. For example, increasing in 10% point the 

proportion of female students in a school in the lowest quintile (according to their average 

percentage of females in the grade), would increase girls achievement in 1.19 % of a standard 



 

 

 
 

57 
 

deviation in math and 0.9% in science. For boys the impact in their achievement would be 0.9% 

of a s.d. in math and 1% in science.  

Furthermore, we created five categorical variables for the treatment based on the distribution 

of the proportion of female students across schools in all years (quintiles), and use this set of 

quintile indicator to replace the unique continuous treatment variable. Considering that for the 

school-fixed effect estimation we need that schools change quintiles across years to be able to 

estimate the effect of these treatment categories, we explore the frequency of this event. 

Panel A of Table 16 reports the range, mean, median, number of grades and number of 

students for each quintile. The first quintile includes grades with a proportion of girls in the 

range [0.000-0.416]. The next quintiles are defined for the following ranges: [0.416-0.460], 

[0.460-0.500], [0.502-0.540], and [0.540-1.000]. The median for the first quintile is 0.375, and 

for the fifth is 0.577. The larger number of grades is in quintile 1 and then in quintile 5 but the 

larger number of students is in quintile 3 and then 2, showing that schools in the lower and upper 

quintile are also smaller schools. Panel B of Table 16 presents a matrix that shows the changes in 

quintiles within a school. The diagonal shows the number of schools that stay in the same 

quintile through out the four years of data and the numbers off-diagonals shows the number of 

schools that are observed in two different quintiles. For example, if we focus on the first row of 

the matrix we can see that 187 schools stay during the four years in the first quintile, 1,503 

schools are observe in quintile 1 and 2, 1,482 in quintile 1 and 3, 800 in quintile 1 and 4, and 

1,849 schools are observe in quintile 1 and 5.  

We can see in the matrix that schools that stayed in the same quintiles is a small number 

compare to the total number of school, in fact represent less than 10% of the sample (422 out of 

4,408). Also, the matrix reveals that changes from quintiles are not always smooth and that the 
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higher numbers of switches are from all quintiles to quintile 5 (last row from the matrix). 

Moreover, another interesting data is that from the 13,224 possible occasions to switch quintile 

(4,408 schools in four years), 6,440 switches actually occurred. The sum of observation across 

cells in panel B is larger than the total number of schools in the sample since schools can be 

observe in more than one quintile. In fact, we know from the data that 1,532 schools change 

quintile in only one occasion, and 2,454 schools change quintile in two occasions. 

Table 17 presents the estimates of the effects of switching to the second, third, fourth, or fifth 

quintile in the proportion of female students (relative to the first quintile) on the set of 

achievement outcomes. Then Table 18 presents the same analysis by gender. The range, mean 

and median values of the treatment variables for each quintile are shown in the first rows of the 

table. The results show that increasing the female share of the cohort, compare to a cohort that 

has a share between 0 and 0.416, always has a positive impact in student achievement, both for 

girls and boys.17 The significant effects are mostly concentrated in the second, fourth and fifth 

quintile, showing a tendency to have a positive impact when switching from the first to the 

second quintile, then not having a significant impact, and having again a positive impact when 

switching from the first quintiles to those where females are a majority (fourth and fifth 

quintiles). Finally, Table 19 presents the analysis of nonlinearities by type of school and gender, 

to explore differences in different contexts. The positive and significant effects are concentrated 

in public and public voucher schools, and they do not seem to follow a determined pattern.  

We estimate the marginal effects and it is suggested that, as figure 10 shows, there is an 

increase in the marginal effect when moving from the lowest to the second quintiles, and then 

increases again when moving from the third to the fourth quintiles (when the proportion of 

                                                 
17 The only exception to this rule is a negative impact in girls’ math achievement when switching to the third 
quintile, but this effect is not statistically significant.  



 

 

 
 

59 
 

female students achieve the majority in the grade level). The same trend is found in the 

estimations done by gender.  However, when we estimate the marginal effects by type of school 

we find that for public schools there is a different trend (see figure 11): the marginal effect 

increases when moving from the first to the second quintile and from the second to the third 

quintile, but when we move to those quintiles where female students are a majority (IV and V) 

the marginal effects are negative, both in the overall and in the estimations by gender.   

 Overall, it seems that the effects of the proportion of female students, when moving from 

lower to higher quintiles, is not linear. The estimations suggest that there is a significant, big and 

positive effect in the lower quintiles of the distribution. Schools that have a low proportion of 

female student would benefit, both girls and boys, from increasing the number of female students 

in their classroom. Moreover, similar to Hoxby´s results (2005), there is some evidence that for 

the case of girls these positive effects are also in classrooms with higher proportion of female 

students. On the contrary, for the case of boys, results suggest that there may be certain threshold 

close to the gender equilibrium.  

 

E. Exploring Possible Channels that can explain the impact of the impact of the share of 
female in the class 

 
The results from the different analyses show a general pattern: there is a positive impact 

of the treatment on math and science test score results for girls, and in some groups also for boys. 

These results cannot be associated exclusively to achievement spillover effect given that, in case 

they existed, results should have shown a tendency of a positive impact in language where 

female students have an advantage in absolute terms, and should have shown a negative effect in  

student’s math achievement, where there is a clear tendency of boys performing better than girls. 

Therefore, following the literature, in this section we attempt to explore other possible channels 
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that can shed light on the mechanism through which female students in class impact their peers. 

The idea behind this analysis is to explore those indirect effects that mediate gender peer effects. 

We follow Wilkinson et al. (2002) framework that suggests a multi-layered model of peer 

influences on learning, with effects propagating from school-level influences to class-level 

influences to ambient environments for learning among peers.  

We follow the same school-fixed methodology. In order to be able to exploit within-school 

variability in the gender share of females in the class and explore its impact on intermediate 

variables, we need measures that repeat the four years of the panel data, that are aligned with 

what the literature has suggest as possible channels of gender peer effects. After comparing 

surveys, in this section we use three measures in this section of possible channels through which 

gender peer effects may operate (endogenous effects):  (1) teacher own assessment of curriculum 

coverage on math, (2) teacher own assessment of curriculum coverage on language, and (c) 

teacher expectations of student attainment at the classroom level. 18 These measures go in line 

with what Wilkinson et al. (2002) suggest in relation to teaching response to class composition: 

the fact that teachers change the pace rather than offering qualitatively different experiences to 

students. Moreover, compositional effects can influence student learning by affecting the 

ambient that mediate learning process, and this change in ambient can influence teacher 

expectations and pace of teaching. 

To identify these possible mechanisms through which gender peer effects operate, we follow 

two strategies. First, we follow Lavy and Schlosser´s (2007) methodology and estimate models 

                                                 
18 There is a possible disassociation given that the teacher outcomes are at the classroom level and the proportion of 
females students is measure at the grade level. There is a high level of correlation between the grade and the 
classroom gender composition (.8), though. Therefore, we argue that this estimation is valid and perform again the 
analyses with classroom gender peer effects in the second section of this paper.  
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identical to model (4) where the dependant variables are constructed from teachers’ responses to 

a questionnaire. The following equations are estimated (equations 9 to 11): 

 

TEicst =  βs + γt + λ 1 x icst  + λ 2 S st+  π P st + εist                                  (9) 

CCLicst =  βs + γt + λ 1 x icst  + λ 2 S st+  π P st + εist                            (10) 

CCMicst =  βs + γt + λ 1 x icst  + λ 2 S st+  π P st + εist                            (11) 

 

where TE correspond to teacher expectations, CCL to curriculum coverage in language and 

CCM to curriculum coverage in math. As a next step we include the interaction effects of the 

treatment with the gender of the teacher to explore different impact of the treatment. 

A second strategy used is to evaluate how the impact estimates change as we control for 

these characteristics and thus, have some insights into paths through which gender peer effects 

affect students. We follow the hypothesis that given that female students behave better in class 

and are less disruptive, having more female students are the grade and classroom level will be 

positive for the impact on student achievement. The variables described unfortunately are an 

imperfect measure of teacher disruption and behavior (and also endogenous measures), therefore 

estimates should be considered with caution.  
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 Table 20 report estimates from within school regressions of possible variables that are 

affected by an increase in the share of female students in the grade. As explained in detail in the 

previous section, we use three different variables that describe: (1) curriculum coverage in math, 

(2) curriculum coverage in language, and (3) teacher expectations of students’ academic 

attainment. Columns 1-2 show the impact of the share of females in class in curriculum coverage 

in math and language. Each cell represents a separate regression. Results suggest that a higher 

proportion of girls increases the amount of contents that a teacher can cover during the school 

year (curriculum coverage), both in math and in language. The estimate for the effect of the 

proportion of girls on teacher’s reports regarding quantity of curriculum coverage is 0.108 (s.e. 

0.015) for math curriculum and 0.131 (s.e.=0.015) for language curriculum. In other words, a 

10% increase in the gender composition of the class would increase in 1% of a standard 

deviation the percentage of the curriculum that is covered. If we suppose a linear effect, and all-

female class would increase the percentage of the curriculum that is covered between 10% and 

13% of a standard deviation. Both coefficients are significant at 1% level of confidence. One 

possible explanation of this more efficient use of the instructional time is that a higher 

percentage of female students lower the level of disruption and violence, diminishing disruptions 

during class and improving the learning climate. Lavy and Schlosser (2007) find that more 

female peers lowers classroom violence, however, this is not attributed to an individual 

improvement in behavior, but rather a compositional effect. Unfortunately, our panel data does 

not have information on classroom behavior and we are not able to explore this mechanism in 

depth. 

 Column 3 in table 20 shows the results for the impact of the share of females in class in 

teacher expectations on academic attainment. Results show that there is an increase in teachers’ 
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expectations of student academic attainment when there is an increase in the share of female 

students in the class. According to this result it is suggested that an increase by 10% of the share 

of female students in the class, teacher expectation increases by 0.84% of a standard deviation. In 

other words, assuming a linear effect of the treatment, an all-female class would increase by 

8.4% of a standard deviation the expectations that teacher have of students’ academic attainment. 

One explanation of this increase could be related to the positive “atmospheric” effects of females 

in the classroom, increasing teacher expectation. Following the Pygmalion theory, this increase 

in students’ academic expectations may influence that these students perform better than other 

students simply because they are expected to do so. It may also be the case that there is reverse 

causality, in the sense that given that there is an increase in the average student’s level of 

achievement there is an increase in expectations. However, these within school estimations are 

consistent with the increase in curriculum coverage and a higher pace of teaching. If teacher are 

able to cover more from the curriculum, they are also expected to have higher expectations of 

their students’ academic attainment. Therefore, it is reasonable to think that the positive impact 

on student’s achievement it is influenced in part by these two channels.  

 As previously described, we include these set of variables as covariates in the model and 

evaluate how it affects the estimations of the effects of gender peer effects. As Table 21 shows, 

the effect of a change in the proportion female disappear when including these variables as 

covariates, reinforcing the hypothesis that more female students at the grade level would improve 

classroom atmosphere, level of disruptions, violence and behavior, allowing teachers to cover 

more curriculum and increase teacher expectations on student attainment. These channels, as a 

consequence of the learning process, would act as a path to increase the level of student 

achievement, especially for female students.  
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We explore the impact in these possible channels according to the gender of the teacher. 

Results suggest that there are differences according to the gender of the teacher. Columns 4-6 in 

Table 20show the results for female teachers and columns 7-9 for male teachers. When the 

teacher is female an increase in the proportion of female students in the class affects positively 

the amount of the curriculum that is covered through out the school year, both in language and 

math. It also affects positively their expectations of students’ academic attainment.  The three 

coefficients are statistically significant at the 1 % level of confidence and are very similar to the 

ones estimated for the whole sample of students. On the contrary, when students are teach by a 

male teacher, results suggest that there is a positive and statistically significant impact of an 

increase in the proportion female only in the curriculum coverage in language (subject where 

females have an advantage), but the impact in math curriculum coverage is negative and the 

coefficient for teachers’ expectation is marginally statistically significant at the 10% level of 

confidence and has a negative sign.  According to this result, a higher share of female students in 

the class would decrease the expectation of student’s academic attainment of a male teacher. 

Nevertheless, these results should not be taken seriously given the possible non-random 

assignment of teachers (and teacher gender) to classrooms.  

 From these results we can tentatively interpret that these endogenous effects exists and 

they may differ according to the gender of the teacher. On then one hand, in classes with a higher 

proportion of female students, female home classroom teachers are more effective and have 

higher expectation of student’s academic attainment.  On the other hand, male teachers in classes 

with a higher proportion of female students are less effective covering math curriculum and have 

slightly lower expectation of student’s academic attainment. As described in the review of the 

literature, some of the hypotheses for these results are: (1) teachers differ in their preconceived 
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biases according to the gender of the student. Female teachers have better preconceive biases 

from girls, and male teacher better from boys; (2) Teachers may use different methods and way 

of teaching according to their gender, and these are more effective in students of the same 

gender; (3) Role model effect, that indirectly affects these possible channels. Our data does not 

permit us explore in detail these hypothesis, but give light on the differences that may exist in 

peer effect policies and how the impact may differ according to the gender of the teacher.  
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 Table 8. Estimates of the Effect of Proportion Female on Student Achievement in Elementary schools (includes OLS) 

 
Notes: Proportion female is measured in 4th grade. Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, 
number of books at home, parents´ expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual 
controls average by school and year. The regressions include school fixed effects and school specific linear time trends. Robust standard errors clustered at the school level are 
reported in parenthesis. * significant at 5%; ** significant at 1% 
 

 
 
 
 
 

 
All Females Males 

 
Number 

of 
students 

Proportion Female in the Cohort Number 
of 

students 

Proportion Female in the Cohort Number 
of 

students 

Proportion Female in the Cohort 

  (1)   (2)   (3) (4)   (5)   (6) (7)   (8) (9) 

Language 
      

797,804  0.2  0.021  0.015 
      

380,940  0.222  0.047  0.038 
      

416,864  0.183  -0.021 -0.022 

  (0.033)**  (0.015)  (0.015)  (0.035)**  (0.021)*  (0.021)  (0.041)**  (0.021)* (0.022) 

Math 
      

798,061  0.235  0.056  0.053 
      

381,189  0.204  0.052  0.044 
      

416,872  0.26  0.034 0.034 

  (0.035)**  (0.015)**  (0.015)**  (0.038)**  (0.021)*  (0.021)*  (0.042)**  (0.022) (0.021) 

Science 
      

797,855  0.22  0.054  0.051 
      

381,026  0.201  0.057  0.05 
      

416,829  0.236  0.03 0.031 

  (0.034)**  (0.015)**  (0.015)**  (0.036)**  (0.021)**  (0.021)*  (0.042)**  (0.021) (0.021) 
Year Effects    √  √    √  √    √ √ 

School Fixed 
Effects    

√ 
 

√ 
   

√ 
 

√ 
   

√ √ 

School Time 
Trend    

√ 
 

√ 
   

√ 
 

√ 
   

√ √ 

Individual and 
Family 
Controls  

√ 

 

√ 

 

√ 

   

√ 

 

√ 

   

√ √ 

Cohort Mean 
Controls    

 
 

√ 
   

 
 

√ 
   

 √ 
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Table 9. Estimates of Falsification Tests 
 

                        
 All   Girls   Boys 

 True 
measure     

of treatment 

 Placebo t+1  True 
measure     of 

treatment 

 Placebo 
t+1 

 True 
measure     

of treatment 

 Placebo t+1 

 (1)  (2)  (3)  (4)  (5)  (6) 
Language 0.015  -0.018  0.038  -0.026  -0.022  -0.007 
 (0.015)  (0.013)  (0.021)  (0.019)  (0.022)  (0.019) 
Math 0.053  0.01  0.044  0.007  0.034  0.019 
 (0.015)**  (0.013)  (0.021)*  (0.019)  (0.021)  (0.019) 
Science 0.051  0.006  0.05  -0.004  0.031  0.017 
 (0.015)**  (0.013)  (0.021)*  (0.018)  (0.021)  (0.019) 
Year Effects √  √  √  √  √  √ 
School Fixed Effects √  √  √  √  √  √ 
School Time Trend √  √  √  √  √  √ 
Individual and Family Controls √  √  √  √  √  √ 
Cohort Mean Controls √   √   √   √   √   √ 

            
 
Notes: The table reports estimates of the effect of placebo measures of the treatment on student achievement (columns 2, 4 and 6) from separate regressions. 
The regressions control for student background characteristics, cohort controls and indicators for missing values in these covariates as explained in Table 8. 
The regressions include school and year fixed effects and school specific time trend. Robust standard errors clustered at the school level are reported in 
parentheses. * significant at 5%; ** significant at 1% 
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Table 10. Heterogeneous Effects of Gender Composition Effect of Change in the Proportion of 
Female Students at the Grade Level, by School Socioeconomic Classification 
 All 

School SES Classification A  B  C  D  E 
  (1)   (2)   (3)   (4)   (5) 

          
Language 0.032  0.068  -0.09  0.042  0.001 
 (0.043)  (0.026)**  (0.029)**  (0.035)  (0.05) 
Math -0.03  0.073  -0.031  0.12  0.112 
 (0.043)  (0.026)**  (0.028)  (0.034)**  (0.047)* 
Science 0.019  0.061  -0.05  0.155  0.069 
 (0.043)  (0.025)*  (0.028)  (0.034)**  (0.046) 
Year Effects √  √  √  √  √ 
School Fixed Effects √  √  √  √  √ 
School Time Trend √  √  √  √  √ 
Individual and Family Controls √  √  √  √  √ 
Cohort Mean Controls √  √  √  √  √ 
Number of students 40,615  236,234  302,430  168,385  60,799 
Number of schools 536  1,531  1,256  759  326 
Type of schools (% within groups)          

Municipal 80  80  48  12   
Private voucher 20  20  52  88  17 
Private voucher         83 

Rurality (%) 76.45%  27,97%  2.25%  1.88%  4.60% 
Total average enrollment 179  349  516  459  386 
Mean Grade Fraction Female 0.483  0.481  0.472  0.476  0.483 
Within school variance (%) 73  69  55  53  51 
Average R-squared 0.17   0.15   0.14   0.14   0.11 
          
Notes: The table reports estimates of the effects of proportion female students on student achievement (columns 1-5) from 
separate regressions. Column 1 represents the lower socioeconomic group. The regressions control for student background 
characteristics, cohort controls and indicators for missing values in these covariates as explained in Table 8. The regressions 
include school and year fixed effects and school specific time trend. Robust standard errors clustered at the school level are 
reported in parentheses. * significant at 5%; ** significant at 1% 
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Table 11. Heterogeneous Effects of Gender Composition Effect of Change in the Proportion of Female Students at the Grade Level, by 
School Socioeconomic Classification 

 Females   Males 

School SES 
Classification 

A  B  C  D  E  A  B  C  D  E 

  (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9)   (10) 

                    
Language 0.003  0.103  -0.026  0.041  -0.011  0.062  0.027  -0.15  0.041  -0.013 
 (0.061)  (0.037)**  (0.041)  (0.051)  (0.069)  (0.063)  (0.037)  (0.041)**  (0.05)  (0.076) 
Math -0.05  0.093  -0.032  0.079  0.105  -0.047  0.045  -0.042  0.147  0.084 
 (0.061)  (0.036)*  (0.04)  (0.05)  (0.066)  (0.064)  (0.037)  (0.04)  (0.048)**  (0.068) 
Science -0.021  0.081  -0.025  0.12  0.077  0.059  0.038  -0.088  0.174  0.02 
 (0.06)  (0.036)*  (0.039)  (0.048)*  (0.065)  (0.064)  (0.037)  (0.040)*  (0.048)**  (0.068) 
Year Effects √  √  √  √  √  √  √  √  √  √ 
School Fixed Effects √  √  √  √  √  √  √  √  √  √ 
School Time Trend √  √  √  √  √  √  √  √  √  √ 
Individual and 
Family Controls 

√  √ 

 

√  √ 

 

√  √ 

 

√  √ 

 

√  √ 

Cohort Mean 
Controls 

√  √ 
 

√  √ 
 

√  √ 
 

√  √ 
 

√  √ 

Number of students     
19,636      113,593   

   
142,819      80,186   

    
29,363   

    
20,979   

  
122,641     159,611       88,199   

    
31,436  

Number of schools 536  1,531  1,256  759  326  536  1,531  1,256  759  326 
Type of schools                  
(% within groups)                    

Municipal 80  80  47  12    80  80  47  12   
Private voucher 20  20  53  88  17  20  20  53  88  17 
Private voucher         83          83 

Average R-squared 0.18   0.16   0.15   0.14   0.11   0.18   0.15   0.14   0.14   0.11 
 

Notes: The table reports estimates of the effects of proportion female students on student achievement (columns 1-5) from separate regressions. Column 1 and 6 represent the 
lower socioeconomic group. The regressions control for student background characteristics, cohort controls and indicators for missing values in these covariates as explained in 
Table 8. The regressions include school and year fixed effects and school specific time trend. Robust standard errors clustered at the school level are reported in parentheses. * 
significant at 5%; ** significant at 1% 
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Table 12. Estimates of the Effects of the Proportion Female on Student Achievement Estimated Separately for Small 
and Large Schools 

 
                         

  All  Females  Males 

Number of classrooms   One class  More than 
one class 

 One class  More than 
one class 

 One class  More than 
one class 

  (1)   (2)   (3)   (4)   (5)   (6) 

Outcome means             
Language (1) 250.86  256.89  255.80  261.09  246.41  253.04 
Math (2) 240.02  249.45  238.16  246.82  241.69  251.86 
Science (3) 247.61   255.94   245.34   252.98   249.66   258.65 
Language (4) 0.019  0.011  0.041  0.034  -0.016  -0.013 
  (0.021)  (0.021)  (0.03)  (0.03)  (0.031)  (0.031) 
Math (5) 0.016  0.089  0.022  0.062  -0.024  0.113 
  (0.021)  (0.021)**  (0.03)  (0.029)*  (0.03)  (0.030)** 
Science (6) 0.052  0.049  0.06  0.04  0.027  0.054 
  (0.021)*  (0.021)*  (0.030)*  (0.029)  (0.03)  (0.03) 
Year Effects  √  √  √  √  √  √ 
School Fixed Effects  √  √  √  √  √  √ 
School Time Trend  √  √  √  √  √  √ 
Individual and Family Controls  √  √  √  √  √  √ 
Cohort Mean Controls  √  √  √  √  √  √ 
Number of students  204,987  603,476  97,007  288,590  107,980  314,886 
Number of schools  2,248  2,160  2,248  2,160  2,248  2,160 
Mean Grade Fraction Female  0.473  0.478  0.473  0.478  0.473  0.478 
Proportion variance explained within school 
(%) 

 

66,73  52,43         
Average R-squared  0.25   0.26   0.26   0.27   0.25   0.26 
Notes: The table reports mean of the dependant variable (first three rows) and estimates of the effects of proportion female students on student achievement 
(columns 1-6 in rows 4-6). Columns 1, 3 and 5 report the estimates in schools with only one class, and columns 2, 4 and 6 for schools with more than one 
classroom per grade. Columns 3 and 4 report the estimates for female students and columns 5 and 6 for male students. Each cell represents a separate 
regression. The regressions control for student background characteristics, cohort controls and indicators for missing values in these covariates, as detailed in 
table 8. The regressions include school and year fixed effects and school specific time trend. Robust standard errors clustered at the school level are reported in 
parentheses. * significant at 5%; ** significant at 1% 
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Table 13. Estimates of the Effects of the Proportion Female on Student Achievement Estimated Separately for Various Ranges of 
Percent Female 
                                    

 All  Females  Males 
Share of the 
Cohort that is 
Female 

cohort is 0 
to 33 

percent 
female 

 cohort is 
33 to 66 
percent 
female 

 cohort is 
66 to 100 
percent 
female 

 cohort is 0 
to 33 

percent 
female 

 cohort is 
33 to 66 
percent 
female 

 cohort is 
66 to 100 
percent 
female 

 cohort is 0 
to 33 

percent 
female 

 cohort is 
33 to 66 
percent 
female 

 cohort is 
66 to 100 
percent 
female 

  (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9) 
                  
Language 0.224  0.007  -0.152  0.196  0.049  -0.255  0.257  -0.052  -0.147 
 (0.058)**  (0.017)  (0.069)*  (0.095)*  (0.024)*  (0.090)**  (0.077)**  (0.024)*  (0.121) 
Math 0.212  0.036  0.04  0.182  0.045  0.038  0.224  0.01  -0.029 
 (0.057)**  (0.016)*  (0.068)  (0.092)*  (0.023)*  (0.091)  (0.076)**  (0.023)  (0.116) 
Science 0.291  0.04  0.002  0.33  0.055  -0.026  0.277  0.008  -0.047 
 (0.057)**  (0.016)*  (0.067)  (0.091)**  (0.023)*  (0.088)  (0.075)**  (0.024)  (0.117) 
Year Effects √  √  √  √  √  √  √  √  √ 
School Fixed 
Effects 

√ 
 

√  √ 
 

√ 
 

√ 
 

√  √ 
 

√ 
 

√ 

School Time 
Trend 

√ 
 

√  √ 
 

√ 
 

√ 
 

√  √ 
 

√ 
 

√ 

Individual and 
Family Controls 

√ 
 

√  √ 
 

√ 
 

√ 
 

√  √ 
 

√ 
 

√ 

Cohort Mean 
Controls 

√ 
 

√  √ 
 

√ 
 

√ 
 

√  √ 
 

√ 
 

√ 

Number of 
students 37,797  751,799  18,867             
Number of 
schools 334   3881   193                         
                  
 Notes: The table shows separate regressions for students in schools with different gender make up of the grade. The regressions control for student background 
characteristics, cohort controls and indicators for missing values in these covariates, as detailed in Table 8. The regressions include school and year fixed effects and school 
specific time trend. Robust standard errors clustered at the school level are reported in parentheses. * significant at 5%; ** significant at 1% 
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Table 14. Estimates of the Effects of the Proportion Female on Student Achievement 
Estimated Separately for Quintiles of the School Average Proportion Female in the 
Sample  

                    

 All 
Quintile: I  II  III  IV  V 
Average School 
Proportion Female 

(1)   (2)   (3)   (4)   (5) 

Range  0.015-
0.441 

 0.441-
0.469 

 0.469-
0.491 

 0.491-
0.515 

 0.515-
0.868 

Mean  0.398  0.456  0.481  0.502  0.549 
Median 0.413  0.456  0.481  0.503  0.537 
  (1)   (2)   (3)   (4)   (5) 
          
Language 0.023  0.01  -0.024  0.018  0.046 
 (0.031)  (0.036)  (0.037)  (0.037)  (0.03) 
Math 0.11  0.044  0.021  -0.02  0.084 
 (0.030)**  (0.035)  (0.036)  (0.036)  (0.029)** 
Science 0.105  0.028  0.013  0.019  0.081 

 (0.030)**  (0.035)  (0.036)  (0.036)  (0.029)** 
Year Effects √  √  √  √  √ 
School Fixed Effects √  √  √  √  √ 
School Time Trend √  √  √  √  √ 
Individual and Family 
Controls 

√ 
 

√  √ 
 

√  √ 

Cohort Mean Controls √  √  √  √  √ 
Number of students       

161,792  
       

161,717  
       

161,805  
       

161,508  
       

161,641  
Number of schools           

1,092  
              

811  
              

754  
              

750  
           

1,001  
Notes: The first three rows of the table show descriptive statistics of quintile measures of the average proportion 
of female students in the schools. The table shows separate estimates for students on each type of school. The 
regressions control for student background characteristics, cohort controls and indicators for missing values in 
these covariates, as detailed in Table 8. The regressions include school and year fixed effects and school specific 
time trend. Robust standard errors clustered at the school level are reported in parentheses. * significant at 5%; 
** significant at 1% 
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Table 15. Estimates of the Effects of the Proportion Female on Student Achievement Estimated Separately for Quintiles of the   
School Average Proportion Female in the Sample, by Gender 
                                        

 Females   Males 

Quintile: I  II  III  IV  V  I  II  III  IV  V 

Average School 
Proportion Female 

(1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9)   (10) 

Range  0.015-
0.441 

 0.441-
0.469 

 0.469-
0.491 

 0.491-
0.515 

 0.515-
0.868 

 0.015-
0.441 

 0.441-
0.469 

 0.469-
0.491 

 0.491-
0.515 

 0.515-
0.868 

Mean  0.398  0.456  0.481  0.502  0.549  0.398  0.456  0.481  0.502  0.549 

Median 0.413  0.456  0.481  0.503  0.537  0.413  0.456  0.481  0.503  0.537 

  (6)   (7)   (8)   (9)   (10)   (11)   (12)   (13)   (14)   (15) 

                    

Language 0.092  0.071  -0.062  0.017  0.062  -0.03  -0.038  -0.022  -0.004  -0.012 

 (0.049)  (0.052)  (0.052)  (0.051)  (0.039)  (0.041)  (0.05)  (0.053)  (0.054)  (0.048) 

Math 0.119  0.062  -0.001  -0.065  0.092  0.089  0.017  -0.004  -0.001  0.038 

 (0.048)*  (0.051)  (0.051)  (0.05)  (0.038)*  (0.040)*  (0.049)  (0.052)  (0.053)  (0.047) 

Science 0.093  0.052  0.031  -0.005  0.085  0.095  -0.005  -0.041  0.03  0.038 

 (0.047)*  (0.05)  (0.051)  (0.049)  (0.038)*  (0.040)*  (0.049)  (0.052)  (0.053)  (0.047) 

Year Effects √  √  √  √  √  √  √  √  √  √ 

School Fixed Effects √  √  √  √  √  √  √  √  √  √ 

School Time Trend √  √  √  √  √  √  √  √  √  √ 

Individual and Family 
Controls 

√ 

 

√ 

 

√  √ 

 

√  √ 

 

√ 

 

√  √ 

 

√ 

Cohort Mean Controls √  √  √  √  √  √  √  √  √  √ 

Number of students        
64,326  

        
73,731  

        
77,755  

        
81,138  

        
88,647  

        
97,466  

        
87,986  

        
84,050  

        
80,370  

        
72,994  

Number of schools          
1,092  

             
811  

             
754  

             
750  

          
1,001  

          
1,092  

             
811  

             
754  

             
750  

          
1,001  

Notes: The first three rows of the table show descriptive statistics of quintile measures of the average proportion of female students in the schools. The table shows separate 
estimates for students on each type of school by gender. The regressions control for student background characteristics, cohort controls and indicators for missing values in these 
covariates, as detailed in Table 8. The regressions include school and year fixed effects and school specific time trend. Robust standard errors clustered at the school level are 
reported in parentheses. * significant at 5%; ** significant at 1% 
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Table 16. Proportion of female students and quintiles according to the sample distribution 

  Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 

A. Summary Statistics 

Range 0.000-0.416 0.416-0.460 0.460-0.500 0.502-0.540 0.540-1.000 

Mean 0.356 0.440 0.482 0.521 0.594 

Median 0.375 0.441 0.482 0.521 0.577 

Number of grades  4,530 3,075 3,612 2,167 4,248 

Number of students 161,951 161,500 195,344 128,072 161,596 

B. School Transitions Across Quintiles 

Quintile 1 187 1503 1482 800 1849 

Quintile 2  31 1153 686 1207 

Quintile 3   51 949 1465 

Quintile 4    16 894 

Quintile 5         137 
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Table 17. Nonlinear Estimates of the Effect of Proportion Female on Student Achievement 
                

 All 

Quintile II  III  IV  V 

Range 0.416-0.460  0.460-0.500  0.502-0.540  0.540-1.000 
Mean  0.44  0.482  0.521  0.594 
Median 0.441  0.482  0.521  0.577 
  (1)   (2)   (3)   (4) 

        

Language 0.012  0.004  0.014  0.01 
 (0.004)**  (0.004)  (0.004)**  (0.004)** 
Math 0.017  0.006  0.019  0.018 
 (0.004)**  (0.004)  (0.004)**  (0.004)** 
Science 0.012  0.007  0.014  0.015 

 (0.004)**  (0.004)  (0.004)**  (0.004)** 
Year Effects √  √  √  √ 

School Fixed Effects √  √  √  √ 

School Time Trend √  √  √  √ 

Individual and Family 
Controls 

√ 

 

√  √ 

 

√ 

Cohort Mean Controls √   √   √   √ 

Notes: The table reports non-linear effects of the proportion of female students on student achievement. 
The model replaces the single treatment variable with a set of quintile indicators for the proportion of 
female students. The omitted category is quintile 1. The mean proportion female in quintile 1 is 0.356 and 
the median 0.375. The regressions control for student background characteristics, cohort controls and 
indicators for missing values in these covariates, as detailed in Table 8. The regressions include school 
and year fixed effects and school specific time trend. Robust standard errors clustered at the school level 
are reported in parentheses. * significant at 5%; ** significant at 1% 
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Table 18. Nonlinear Estimates of the Effect of Proportion Female on Student Achievement, by Gender 
 
                                

 Females   Males 

Quintile II  III  IV  V  II  III  IV  V 

Range 0.416-0.460  0.460-0.500  0.502-0.540  0.540-1.000  0.416-0.460  0.460-0.500  0.502-0.540  0.540-1.000 
Mean  0.44  0.482  0.521  0.594  0.44  0.482  0.521  0.594 
Median 0.441  0.482  0.521  0.577  0.441  0.482  0.521  0.577 
  (6)   (7)   (8)   (9)   (11)   (12)   (13)   (14) 

                

Language 0.012  0.008  0.019  0.016  0.01  0.001  0.01  0.001 
 (0.006)*  (0.006)  (0.006)**  (0.006)**  (0.005)*  (0.005)  (0.006)  (0.006) 
Math 0.012  -0.001  0.016  0.014  0.019  0.009  0.019  0.017 
 (0.006)*  (0.005)  (0.006)**  (0.006)*  (0.005)**  (0.005)  (0.006)**  (0.006)** 
Science 0.004  0.001  0.012  0.014  0.016  0.008  0.013  0.011 

 -0.006  (0.005)  (0.006)*  (0.005)*  (0.005)**  (0.005)  (0.006)*  (0.006)* 
Year Effects √  √  √  √  √  √  √  √ 

School Fixed Effects √  √  √  √  √  √  √  √ 

School Time Trend √  √  √  √  √  √  √  √ 

Individual and Family 
Controls 

√ 

 

√  √ 

 

√ 

 

√ 

 

√  √ 

 

√ 

Cohort Mean Controls √   √   √   √   √   √   √   √ 

 
Notes: The table reports non-linear effects of the proportion of female students on student achievement. The model replaces the single treatment variable with a set of quintile 
indicators for the proportion of female students. The omitted category is quintile 1. The mean proportion female in quintile 1 is 0.356 and the median 0.375. The regressions 
control for student background characteristics, cohort controls and indicators for missing values in these covariates, as detailed in Table 8. The regressions include school and year 
fixed effects and school specific time trend. Robust standard errors clustered at the school level are reported in parentheses. * significant at 5%; ** significant at 1% 
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Table 19. Nonlinear Estimates of the Effect of Proportion Female on 

             Student Achievement, by Type of School 
 All 
Quintile II III IV V 
Range 0.416-0.460 0.460-0.500 0.502-0.540 0.540-1.000 
Mean  0.44 0.482 0.521 0.594 
Median 0.441 0.482 0.521 0.577 
  (1) (2) (3) (4) 

Public school     
Language 0.005 0.024 0.02 0.011 
 (0.006) (0.005)** (0.006)** (0.006)* 
Math 0.003 0.016 0.022 0.013 
 (0.005) (0.005)** (0.006)** (0.006)* 
Science -0.004 0.012 0.012 0.004 

  (0.005) (0.005)* (0.006)* (0.006) 

Private voucher school    
Language 0.016 -0.017 0.008 0.004 
 (0.006)** (0.006)** (0.006) (0.006) 
Math 0.033 -0.006 0.014 0.018 
 (0.005)** (0.005) (0.006)* (0.006)** 
Science 0.031 0.002 0.015 0.024 

  (0.005)** (0.005) (0.006)* (0.006)** 

Private school     
Language 0.016 0 -0.001 0.017 
 (0.014) (0.014) (0.015) (0.015) 
Math 0.001 -0.012 0.006 0.02 
 (0.013) (0.013) (0.014) (0.013) 
Science -0.012 -0.017 0.004 0.018 

  (0.013) (0.013) (0.014) (0.013) 
Notes: The table reports non-linear effects of the proportion of female students on student achievement. The model 
replaces the single treatment variable with a set of quintile indicators for the proportion of female students. The ommited 
category is quintile 1. The mean proportion female in quintile 1 is 0.356 and the median 0.375. The regressions control 
for student background characteristics, cohort controls and indicators for missing values in these covariates, as detailed in 
Table 8. The regressions include school and year fixed effects and school specific time trend. Robust standard errors 
clustered at the school level are reported in parentheses. * significant at 5%; ** significant at 1% 
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Table 20. Estimates of the Effect of Proportion Female on Curriculum Coverage and Teacher Expectations 
 
                        

 All  Female Home Classroom Teacher  Male Home Classroom Teacher 

 Curriculum 
Coverage in 

Math 

Curriculum 
Coverage in 
Language 

Teacher 
Expectations 
on Student 
Attainment 

  Curriculum 
Coverage in 

Math 

Curriculum 
Coverage in 
Language 

Teacher 
Expectations 
on Student 
Attainment 

  Curriculum 
Coverage 
in Math 

Curriculum 
Coverage in 
Language 

Teacher 
Expectations 
on Student 
Attainment 

  (1) (2) (3)   (4) (5) (6)   (7) (8) (9) 
            
Grade Fraction Female 0.108 0.131 0.084  0.178 0.141 0.087  -0.133 0.125 -0.07 
 (0.015)** (0.015)** (0.012)**  (0.016)** (0.016)** (0.013)**  (0.045)** (0.050)* -0.038 
Year Effects √ √ √  √ √ √  √ √ √ 
School Fixed Effects √ √ √  √ √ √  √ √ √ 
School Time Trend √ √ √  √ √ √  √ √ √ 
Individual and Family 
Controls 

√ √ √  √ √ √  √ √ √ 

Cohort Mean Controls √ √ √  √ √ √  √ √ √ 
Number of Teachers               

6,402  
                

6,502  
             

7,024  
               

3,212  
              

3,311  
              

3,761  
                  

844  
                 

898  
              

1,004  
Number of Students           

690,345  
            

700,005  
         

757,743   
          

591,445  
          

608,061  
          

648,343   
            

98,900  
            

91,944  
          

109,400  
Number of Schools               

3,789  
                

3,861  
             

4,135    
              

3,321  
              

3,211  
              

3,496    
             

1,100  
                 

515  
                 

611  
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Table 21.  Estimates of the Effect of Proportion Female on Student Achievement when possible channels are included as covariates 
                                    

 All  Female  Male 

 Language  Math  Science  Language  Math  Science  Language  Math  Science 

 (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9) 

                  
Grade Fraction Female -0.013  0.018  0.014  0.04  0.03  0.033  -0.075  -0.022  -0.023 
 (0.018)  (0.017)  (0.017)  (0.025)  (0.025)  (0.025)  (0.026)**  (0.025)  (0.025) 
Curriculum Coverage in 
Language 0.004  -0.011  -0.001  0.006  -0.008  0.001  0.002  -0.013  -0.003 
 (0.002)*  (0.002)**  (0.002)  (0.003)*  (0.003)**  (0.003)  (0.003)  (0.003)**  (0.003) 
Curriculum Coverage in Math 0.022  0.042  0.027  0.018  0.039  0.024  0.026  0.045  0.03 
 (0.002)**  (0.002)**  (0.002)**  (0.003)**  (0.003)**  (0.003)**  (0.003)**  (0.003)**  (0.003)** 
Teacher Expectations on 
Student Attainment 0.031  0.032  0.033  0.026  0.028  0.029  0.035  0.035  0.036 
 (0.002)**  (0.002)**  (0.002)**  (0.003)**  (0.002)**  (0.002)**  (0.003)**  (0.002)**  (0.002)** 
Year Effects √  √  √  √  √  √  √  √  √ 
School Fixed Effects √  √  √  √  √  √  √  √  √ 
School Time Trend √  √  √  √  √  √  √  √  √ 
Individual and Family 
Controls 

√ 
 

√  √ 
 

√  √ 
 

√ 
 

√ 
 

√ 
 

√ 

Cohort Mean Controls √   √   √   √   √   √   √   √   √ 
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Figure 10. Marginal Effects of the proportion of female students when moving from lower to 
higher quintiles 
All students  
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Figure 11. Marginal Effects of the proportion of female students when moving from lower to 
higher quintiles, by type of schools  
All students  
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IV-- Gender Peer Effects at the Classroom Level 

a. Model and Identification Strategy 

 

 
Following the same spirit of the previous section, this second part will estimate gender peer 

effects at the classroom level by addressing the problem of student self-selection across schools. 

The effect of classroom gender composition on student’s outcomes might be confounded by the 

effect of unobservable correlated factors. Such correlations could result if self-selection across 

schools are affected by the gender composition of schools and classrooms or if there are other 

characteristics of the schools (e.g. more scientific curriculum, school located in a dangerous 

neighborhood) that might be correlated with the school gender composition and can also affect 

student’s outcomes. Therefore using simple OLS estimations would estimate biased gender peer 

effects.  

To estimate gender peer effects, this part of the paper follows the same model as the previous 

section, but examine peer effects at the classroom level (previous section measures gender peer 

effects at the grade level), using cross-sectional data in 4th, 8th and 10th grade to estimate the 

model. The identification is closest in spirit to the ones by McEwan (2003) and Ammermueller 

and Pischke (2006) strategy, and exploits the variability in gender peer composition that exists 

between classrooms within a grade, within a school. This study relies on the fact that SIMCE 

surveys all students and allows detailed measures of peer characteristics to be constructed for 

each classroom within school. The basic argument behind this strategy is that any difference in 

the gender peer composition between classrooms in a grade in a school, is not correlated with 

student’s background characteristics.  The results will indicate that although it may exist some 
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non-random distribution of students and teachers at the classroom level (e.g. more able students 

grouped together in one class), the results of this study suggest that they do not alter the results 

and we find robust results across school grades in different periods of schooling. Moreover, we 

are able to include a rich set of student, teacher and contextual variables in our estimations, 

which allow us to control for any possible difference in classroom assignment. 

First, the education production function that arises from equation (1) will be estimated for 

each grade (i.e. 4th, 8th and 10th grade), using ordinary-least square estimations, to have a 

reference estimation. 

Yixks =  β0+ β1 Xiks + β2 Fiks + β3 P ks+ Sks+ νiks         (3) 

 

Where i denotes individuals, x denotes subject (i.e. math, language and science), k denotes 

classroom, and school s. Yiks is an achievement measure for student i, in subject x, classroom k, 

and school s; X iks  is a vector of student’s covariates; Fiks is a vector of student’s family 

covariates; Sks is a vector of the characteristics of the classroom k, in school s; P kt is the 

proportion of female students in the classroom k, and school s. The coefficient of interest is β3, 

the marginal effect of gender peer-classroom composition on achievement, ceteris paribus. If 

there are no peer effects, one should not be able to reject the null hypothesis that β3 =0. 

To address the possibility that peer variables are correlated with the error term (which biases 

the estimated coefficient for β3), we rely on within-school variation in peer characteristics 

(school-fixed estimations). We specify the error term νisk  as a fixed school component µ s plus 

εisk, which is composed of a school-specific random element that allows for any type of 

correlation within observations of the same school and an individual random element (νisk = µ s + 

εisk). The following equation (equation 4) will be estimated to estimate the “average causal 
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effect” of gender peer effects in three different stages of the student’s academic life. Equation (4) 

will be separately estimated separately for each subject (i.e. math, language and science) for each 

grade: 4th, 8th and 10th.  

 

 Yixkgs =  β0+ β1 Xikgs + β2 Fikgs + β3 P ksg+ Sksg + µ s+ εigsk         (4) 

 

Even though fixed effects are one of the most popular methods to address problems of self-

selection, the model proposed may suffer from two limitations. One limitation is that gender peer 

effect can only be estimated if there is within-school variation in the peer-group characteristics. 

Therefore, it is important to estimate gender peer variability across and within schools and to 

demonstrate that there exists within-school variation. Our data for each grade has a large number 

of schools (1,885 in the 4th grade data set, 2,102 in the 8th grade data set, and 1,525 in the 10th 

grade data set), which is very positive for the estimations given that gender variation between 

classroom within a school is not present in all schools.  

Second, assignment to a classroom may not be random (e.g. female students are assigned to a 

specific class in a school in accordance to their achievement level), and this can bias the 

estimation of gender peer effects. This study does not attempt to control for non-random 

assignment of students to classroom, but includes a rich set of observable covariates at the 

classroom level to control for any observable difference, such as teacher characteristics and 

classroom average peer composition.  

b. Data 

Data from 2008 will be used for the 4th and 10th grade analyses, and from 2007 for 8th 

grade. To estimate the models, we need certain variability in the gender classroom composition 

within a school. Therefore, we only consider those schools where there is more than one class in 
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the specific grade that is being studied. In 4th grade data this meant to drop 74% of the schools 

and 35% of the students in the original data set, in 8th grade we drop 71% of the schools and 40% 

of the students, and in 10th grade 9% of the students and 31% of the schools. Thus, small schools 

that only have one classroom per grade (mostly rural schools) are not considered in this part of 

the study.  

 In the three data sets we follow the same procedure. After we eliminated schools with only 

one-classroom per grade, we then excluded from the sample, schools that appear as single-sex 

schools, given that some variability is needed in classroom gender composition in order to 

estimate the model (this meant to drop 8% of the pooled data in 4th and 8th grade, and 13% of the 

10th grade data). Also schools that have a big difference in enrollment or in the proportion of 

female students between classrooms (i.e. 80%), are drop from the data set given that they might 

not be idiosyncratic differences rather some type of school rational distribution that might be also 

correlated with student’s outcomes (e.g. group students of one sex in each class to apply different 

teaching styles). That is, schools which have an improbable random difference in their gender 

make-up of their classrooms are removed from the sample. In fact, as way of example, in the 4th 

and 8th grade data sets 2% of the students are in coeducational schools but have single-sex 

classrooms. Moreover, schools with extremely small reported grade size (i.e. less than 6 students 

in each classroom took the test in any of the subjects) or special education schools where 

eliminated. Finally, we drop in each regression students who are missing their test scores. We did 

not eliminate them completely given that some of them have only one the three test score 

missing, so we only eliminate them from that subject specific regression. 

The final pooled data set has 1,885 schools in 4th grade, 2,102 schools in 8th grade and 1,525 

schools in 10th grade. Test score information is available for approximately 139,500, 162,000 and 
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171,697 students in 4th, 8th and 10th grade correspondingly. As explained in the previous section, 

one aspect of the data is that it contains some missing data in the covariates. To account for the 

possibility of non-random missing values in covariates and to keep sample size, dummies 

signaling covariates are included in all regressions.   

Together with test scores, variables of interest (individual and family) are described in Table 

22-24. The pooled data set on each grade level share similar characteristics: students live mostly 

in urban areas, have a slightly higher socioeconomic level compare to the average student and 

schools are bigger and have bigger class size.  Still, the pooled data sets have a similar 

distribution of students in the different types of schools in comparison to the distribution of the 

original data, and include students and schools from all socioeconomic classifications.    

Furthermore, table 25 show descriptive statistics for possible channels through which gender 

peer effects may operate. Summary statistics of intermediate outcomes show that teachers from 

private schools declare that they are able to cover a higher percentage of the national curriculum 

during the school year, compare to public or private voucher teachers. These differences increase 

with the grade level. For example, 4th grade teachers in public school stated that they covered 

74% of the curriculum for that year in math, in contrast to the 79% in private schools. In 10th 

grade, private schools teachers are able to cover 79% of the curriculum, but in public schools 

teacher only cover 56%. Moreover, teacher expectations also vary significantly according to the 

type of schools. In 10th grade public school teachers declare on average that they expect students 

in their class to maximum finish secondary education, in contrast, teachers in private schools 

expect, on average, that their students will obtain a university degree. The variability on these 

intermediate outcomes are going to be explored within schools as possible channels through 

which gender peer effects operate.    
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Evidence on the validity of the identification strategy in the data 

 The identification strategy used in this second part of this chapter relies on within 

classroom-to-classroom variability within schools to estimate the impact of changes in classroom 

gender peer composition on student achievement. Therefore, sufficient variation in gender 

classroom peer composition across classrooms within schools is needed to be able to estimate the 

model precisely. Table 26 in Panel A-C shows the decomposition of variance in the proportion of 

female students at the classroom level between and within schools. For the three grades, 

evidence of substantial variability exists within school that can be exploited in the school-fixed 

effect model. Columns (1) to (3) on each panel show the total variance decomposition of the 

fraction of female students in schools. Overall, the within school variation is 43% in 4th grade, 

45% in 8th grade, and 36% in 10th grade. Columns (4) to (12) show the decomposition of the 

variance by type of school. The variance between classes within a school, in comparison to the 

variance across schools, is higher in public schools than private voucher and private schools.  

 Moreover, we explore if this variability differs by certain socioeconomic characteristics 

of the family and schools. Figures 12-14 show the within school standard deviation in the 

proportion female students in relation to schools average mothers years of schooling, school 

average family income, and school size. Each dot in the graph represents a school. The evidence 

reinforces our identification strategy suggesting that schools with different socioeconomic 

composition have certain level of variability of gender peer composition, and that our 

identification strategy will allow the estimation in schools from all socioeconomic composition.  

 Finally, the identification strategy in this work relies on idiosyncratic variation in the 

within school variability in the gender make-up of classrooms within schools. We test directly 

whether the proportion of female students in a classroom within schools is correlated with 
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student’s background variables like parent’s education, family income and family size. We 

present estimates from two specifications: simple OLS model for comparison and school-fixed 

effect regressions. All models are estimated with cluster standard errors. Table 27 provides 

evidence on these specifications by reporting the estimated coefficients from each model. 

 The estimates show some association between classroom gender composition and student 

background characteristics, both in the OLS and the school fixed effects estimations. However, 

these correlations are largely reduced in the within school regression. For 4th grade, we see that 

the estimates also become insignificant in the within school regression. In 8th and 10th grade we 

see some significant correlations between some observable characteristics of the family and 

gender make-up composition of the class, but the reported coefficients are very small in 

magnitude. Therefore, these estimations highlight the importance of controlling for student, 

school and classroom characteristics to obtain robust estimations. 
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Table 22. Descriptive Statistics: 4th grade sample 
            

Variable N Mean S.D. Min Max 

Language score       139,338  261.75 53.82 124.31 382.5 

Math score       139,534  249.89 54.96 101.31 377.54 

Science score       139,549  252.25 49.79 99.18 371.09 

Female (1=female student)       141,271  0.48 0.50 0 1 

Rurality (1=rural)       141,271  0.00 0.00 0 0 

Size of household       129,880  4.86 1.58 2 10 

Indigenous father (1=indigenous)       141,271  0.05 0.23 0 1 

Indigenous mother (1=indigenous)       141,271  0.06 0.25 0 1 

Day nursery (1=attended)       130,816  0.08 0.27 0 1 
Nursery school (2-3 years) 
(1=attended)       130,816  0.26 0.44 0 1 
Nursery school (3-4 years) 
(1=attended)       130,816  0.41 0.49 0 1 

Pre-K  (1=attended)       130,816  0.54 0.50 0 1 

Kindergarten  (1=attended)       130,816  0.68 0.47 0 1 

Father's years of schooling       124,908  11.73 3.56 0 20 

Mother's years of schooling       129,654  11.60 3.41 0 20 

Number books at home       130,816  28.67 29.71 0 100 

Family Income (in Ch$)       129,585    404,030  433,551 100,000 1,900,000 

Index of school selection       130,816  2.39 1.44 0 9 

Parent's expectations        129,826  6.23 1.46 1 8 

Female Teacher (1=female)       136,854  0.88 0.33 0 1 
Teacher certification 
(1=certificated)       141,271  0.97 0.17 0 1 

Teacher expectations       137,138  5.59 1.39 1 8 

Average school enrollment rate       140,832  762.53 418.82 146 3536 

Female share in class       141,271  0.48 0.10 0.059 0.929 

Class size       141,271  33.49 7.20 7 48 

Grade size       141,271  91.36 51.15 19 462 

Dummy school SES A       141,271  0.03 0.18 0 1 

Dummy school SES B       141,271  0.28 0.45 0 1 

Dummy school SES C       141,271  0.39 0.49 0 1 

Dummy school SES D       141,271  0.20 0.40 0 1 

Dummy school SES E       141,271  0.08 0.28 0 1 

Public school       141,271  0.45 0.50 0 1 

Private voucher school       141,271  0.48 0.50 0 1 

Private school       141,271  0.07 0.25 0 1 
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Table 23. Descriptive Statistics: 8th grade sample 
            

Variable N Mean S.D. Min Max 

Language score      161,791  252.00 50.72 108.26 374.38 

Math score      162,289  255.13 50.98 126.46 393.19 

Social Science score      162,156  249.57 49.30 122.65 387.81 

Natural Science score      162,072  257.23 49.33 153.44 411.76 

Female (1=female student)      165,024  0.49 0.50 0 1 

Rurality (1=rural)      165,028  0.04 0.19 0 1 

Size of household      165,028  4.29 2.16 0 10 

Indigenous father (1=indigenous)      165,028  0.05 0.22 0 1 

Indigenous mother (1=indigenous)      165,028  0.06 0.23 0 1 

Day Nursery      165,028  0.05 0.22 0 1 

Nursery school (2-4 years) (1=attended)      165,028  0.25 0.43 0 1 

Pre-K  (1=attended)      165,028  0.33 0.47 0 1 

Kindergarten  (1=attended)      165,028  0.31 0.46 0 1 

Father's years of schooling      165,028  9.45 5.26 0 20 

Mother's years of schooling      165,028  9.65 4.89 0 20 

Number books at home      146,252  32.34 31.35 0 100 

Family Income (in Ch$)      139,800       314,172       303,186       100,000    1,900,000  

Index of school selection      165,028  2.03 1.53 0 9 

Parent's expectations       165,028  5.00 2.54 0 8 

Female Teacher in Language (1=female)      157,485  0.85 0.36 0 1 

Female Teacher in Math (1=female)      157,864  0.58 0.49 0 1 

Female Teacher in Soc.Science (1=female)      155,731  0.63 0.48 0 1 

Female Teacher in Nat.Science (1=female)      155,862  0.76 0.42 0 1 

Average school enrollment rate      164,641  729.44 436.86 75 3683 

Female share in class      165,024  0.49 0.10 0 1 

Class size      165,028  33.98 6.88 8 47 

Grade size      165,028  95.23 54.72 21 481 

Dummy school SES A      165,028  0.04 0.20 0 1 

Dummy school SES B      165,028  0.35 0.48 0 1 

Dummy school SES C      165,028  0.40 0.49 0 1 

Dummy school SES D      165,028  0.15 0.36 0 1 

Dummy school SES E      165,028  0.06 0.25 0 1 

Public school      165,028  0.54 0.50 0 1 

Private voucher school      165,028  0.40 0.49 0 1 

Private school      165,028  0.06 0.24 0 1 
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Table 24. Descriptive Statistics: 10th grade sample 
            

Variable N Mean S.D. Min Max 

      

Language score        170,562  251.549 49.751 112.45 397.49 

Math score        170,648  245.582 60.888 109.23 425.64 

Female (1=female student)        171,697  0.494 0.500 0 1 

Rurality (1=rural)                  -        

Size of household        143,968  4.756 1.523 2 10 

Indigenous father (1=indigenous)        171,697  0.048 0.214 0 1 

Indigenous mother (1=indigenous)        171,697  0.058 0.234 0 1 

Day Nursery        145,172  0.058 0.234 0 1 

Nursery school (2-3 years) (1=attended)        145,172  0.200 0.400 0 1 

Nursery school (3-4 years) (1=attended)        145,172  0.326 0.469 0 1 

Kindergarten  (1=attended)        145,172  0.392 0.488 0 1 

Pre-K  (1=attended)        145,172  0.722 0.448 0 1 

Father's years of schooling        137,277  11.119 3.777 0 20 

Mother's years of schooling        143,321  10.957 3.624 0 20 

Number books at home        145,172  35.585 32.099 0 100 

Family Income (in Ch$)        143,332    388,107         416,652       100,000    1,900,000  

Index of school selection        171,697  2.338 1.588 0 9 

Parent's expectations         143,631  4.145 1.326 1 6 

Female Teacher in Language (1=female)        153,407  0.734 0.442 0 1 

Female Teacher in Math (1=female)        154,228  0.504 0.500 0 1 
Teacher expectations on student academic 
attainment in language        155,348  3.466 1.284 1 6 
Teacher expectations on student academic 
attainment in math        155,089  3.383 1.263 1 6 

Female share in class        171,697  0.494 0.166 0.022 0.975 

Class size        171,697  33.20 7.071 7 71 

Grade size        171,697  176.5 118.7 15 624 

Dummy school SES A        171,697  0.180 0.384 0 1 

Dummy school SES B        171,697  0.415 0.493 0 1 

Dummy school SES C        171,697  0.228 0.419 0 1 

Dummy school SES D        171,697  0.114 0.318 0 1 

Dummy school SES E        171,697  0.064 0.244 0 1 

Public school        171,697  0.436 0.496 0 1 

Private voucher school        171,697  0.503 0.500 0 1 

Private school        171,697  0.061 0.239 0 1 
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                   Table 25. Descriptive statistics for possible channels of gender peer effects, by grade and type of school 
 Type of school 

 Public school  Private voucher school  Private school 

Variable Mean Std. Dev.   Mean Std. Dev.   Mean Std. Dev. 

4th grade         

Curriculum coverage in language (%) 70.41 14.63  71.94 14.28  72.27 14.59 

Curriculum coverage in math  (%) 74.32 14.97  76.50 14.80  79.21 14.30 

Frequency of silent reading in class  (1=every day, 5=once a 
month) 1.50 0.68  1.57 0.78  1.63 0.85 

Frequency of reading aloud in class  (1=every day, 5=once a 
month) 1.41 0.63  1.54 0.78  1.47 0.73 

Teacher expectations of student academic attainment  5.05 1.34   5.87 1.26   7.17 0.40 

8th grade         

Curriculum coverage in language  (%) 64.72 14.10  64.09 14.50  65.38 13.56 

Curriculum coverage in math  (%) 64.05 15.28  65.15 15.54  73.50 15.60 

Curriculum coverage in natural science  (%) 63.60 16.95  66.41 17.23  67.88 19.50 

Curriculum coverage in social science  (%) 64.84 18.03  62.90 18.61  63.27 19.36 

Coverage of across-the-board objectives in language  (%) 75.88 16.35  72.47 17.25  72.23 17.59 

Coverage of across-the-board objectives in math  (%) 75.62 16.83  72.30 18.70  71.59 19.94 

Coverage of across-the-board objectives in nat.science  (%) 74.89 17.63  71.66 18.09  70.45 19.24 

Coverage of across-the-board objectives in soc.science  (%) 74.17 16.84  70.24 17.55  71.61 16.06 

Index of group methods in nat.science  (%) 47.97 16.38  41.53 15.49  36.55 11.82 

Index of group methods in soc.science  (%)  46.86 18.12  43.33 15.58  41.45 16.97 

Index of group methods in math  (%) 36.90 14.87  31.31 13.27  28.21 11.35 

Index of group methods in language  (%) 54.49 16.42  49.86 14.83  46.34 13.65 

Language teacher expectations 4.61 1.83  5.41 1.81  6.73 1.61 

Math teacher expectations 4.66 1.77  5.50 1.64  6.76 1.40 

Nat.Science teacher expectations 4.53 1.91  5.31 1.87  6.74 1.53 

Soc.Science teacher expectations 4.57 1.77   5.39 1.66   6.96 1.02 
10th grade         

Curriculum coverage in language  (%) 64.12 16.18  68.55 15.85  72.50 14.92 

Curriculum coverage in math  (%) 56.77 19.40  65.85 18.16  79.02 16.54 

Language teacher expectations 3.19 1.19  3.50 1.28  5.06 0.52 

Math teacher expectations 3.04 1.14   3.47 1.26   5.00 0.50 
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Table 26. Decomposition of variance in the proportion of female students at the classroom level 
 

A. 4th grade 
 Total  Public schools  Private voucher schools  Private schools 

 
Sum of 
Squares 

Share 
of Total DF  

Sum of 
Squares 

Share 
of Total DF  

Sum of 
Squares 

Share 
of Total DF  

Sum of 
Squares 

Share 
of Total DF 

  (1) (2) (3)   (4) (5) (6)   (7) (8) (9)   (10) (11) (12) 

Between schools 740.42542 57% 
         

1,886   311.84918 52% 
            

919   362.5341 59% 
            

817   62.346827 66% 
            

148  

Within schools  563.79405 43% 
     

139,384   282.41917 48% 
       

63,165   249.5574 41% 
       

66,856   31.817477 34% 
         

9,363  

Total 1304.2195   
     

141,270    594.26835   
       

64,084    612.0915   
       

67,673    94.164304   
         

9,511  

 
B. 8th grade 
 Total  Public schools  Private voucher schools  Private schools 

 
Sum of 
Squares 

Share of 
Total DF  

Sum of 
Squares 

Share of 
Total DF  

Sum of 
Squares 

Share 
of 

Total DF  
Sum of 
Squares 

Share 
of 

Total DF 
  (1) (2) (3)   (4) (5) (6)   (7) (8) (9)   (10) (11) (12) 

Between schools 931.79811 55% 
     

2,101   505.8698 52% 
     

1,175   343.4309 57% 
         

767   66.8790 61% 
       

157  

Within schools 763.27197 45% 
 

162,922   463.7242 48% 
   

87,707   257.2923 43% 
    

64,969   42.2555 39% 
  

10,246  

Total 1695.0701   
 

165,023    969.59391   
   

88,882    600.72318   
    

65,736    109.13453   
  

10,403  

 
C. 10th grade 
 Total  Public schools  Private voucher schools  Private schools 

 
Sum of 
Squares 

Share 
of Total DF  

Sum of 
Squares 

Share 
of Total DF  

Sum of 
Squares 

Share of 
Total DF  

Sum of 
Squares 

Share 
of Total DF 

  (1) (2) (3)   (4) (5) (6)   (7) (8) (9)   (10) (11) (12) 

Between schools 3006.486 64% 
      

1,524   1438.249 60% 
       

538   1484.426 67% 
        

824   83.779 61% 
         

160  

Within schools 1725.177 36% 
  

170,172   941.17584 40% 
  

74,384   730.244 33% 
   

85,479   53.757 39% 
    

10,309  

Total 4731.662   
  

171,696    2379.4248   
  

74,922    2214.670   
   

86,303    137.537   
    

10,469  
 
Note. The sample in all tables includes schools that have mixed gender classes and sample sizes of more than six students in the class.  
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       Table 27. Balancing Tests for the Proportion of Female Students in 4th, 8th and 10th Grade Classrooms 
              

 4th Grade 8th Grade 10th Grade 

 OLS FE OLS FE OLS FE 
 (1) (2) (3) (4) (5) (6) 
       

Number of people living in household 
-0.000082 0.00006 -0.001072 -0.000169 -0.001458 0.000369 

 (0.000272) (0.000118) (0.000269)** (0.00012) (0.000640)* (0.000183)* 

Father's years of schooling       

Elementary Complete 0.008513 0.005267 0.001522 0.006529 0.010292 0.006925 

 (0.004459) (0.00344) (0.00481) (0.002822)* (0.007461) (0.004535) 

Secondary Complete 0.007304 0.005403 0.000779 0.006641 0.01709 0.006506 

 (0.004574) (0.003432) (0.004901) (0.002823)* (0.007699)* (0.004523) 

University Complete 0.005897 0.004492 0.002168 0.00767 0.022769 0.007205 

 (0.00478) (0.0035) (0.005164) (0.002910)** (0.007871)** (0.004603) 

Master's degree 0.004073 0.004164 -0.003183 0.005845 0.010994 0.009049 

 (0.005483) (0.003723) (0.00621) (0.00324) (0.008626) (0.004901) 

Doctoral degree 0.008287 0.008897 0.00195 0.002787 0.018887 0.011946 

 (0.007001) (0.004474)* (0.006957) (0.004193) (0.009575)* (0.005678)* 

Mother's years of schooling 
      

Elementary Complete -0.002669 0.000026 0.001152 0.000385 0.005019 -0.004031 

 (0.004913) (0.00349) (0.005213) (0.002854) (0.00732) (0.004979) 

Secondary Complete -0.003291 0.001041 0.00373 0.001666 0.01623 -0.002707 

 (0.005077) (0.003483) (0.005254) (0.002851) (0.007407)* (0.00497) 

University Complete -0.000947 0.001866 0.007401 0.002131 0.021973 -0.00058 

 (0.005361) (0.003559) (0.005673) (0.002958) (0.007871)** (0.005053) 

Master's degree 0.003062 0.001682 0.008808 0.004916 0.013616 -0.006716 

 (0.006438) (0.004002) (0.006538) (0.003573) (0.009397) (0.005558) 

Doctoral degree 0.010216 0.005365 0.006655 0.003867 0.014227 0.000568 

 (0.010527) (0.005921) (0.009255) (0.005527) (0.014115) (0.008039) 

Family Income 
0.001096 -0.000042 0.001055 -0.00001 0.000212 -0.000574 

  (0.000383)** (0.000101) (0.000357)** (0.000105) (0.000585) (0.000136)** 
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Figure 12. Within School Deviation in the Proportion of Female Students by School Average 
Mother’s Years of Education 
4th Grade 

 
 
 
8th Grade 
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10th Grade 

 
 

Figure 13. Within School Deviation in the Proportion of Female Students by School Average 
Family Income 
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Figure 14. Within School Deviation in the Proportion of Female Students by School Size 
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c. Estimation and Results 

 

 Table 28 reports the effect of the proportion female in the classroom on student 

achievement on different subject areas and grades: math and language for 4th, 8th and 10th grade 

students, science (general) for 4th grade and natural and social science for 8th grade student. Each 

cell in the table shows the estimated coefficient on the proportion of female students in the grade 

from a separate regression. Columns 1, 4 and 7 present the results for the whole sample of 

students (average treatment effect), columns 2, 5 and 8 show the results for female students, and 

3, 6 and 9 for male students.  This table shows a summary of results from the most complete 

specification that includes school fixed effects, with individual and cohort characteristics added 

as control.19 20 

Based on the estimates, we see that the effect of an increase in the proportion of female 

students in student achievement is positive and significantly different from zero at the 1% level 

of significance in all subjects and grades. This would mean that an average student (i.e. average 

in relation to its individual and family characteristics) would tend to perform better in all subjects 

and in all grades (or at least in these three grades examined) when more female students are in 

the classroom. Estimates show that the effect tends to decrease slightly in language in relation to 

the grade of the student (0.215 in 4th grade, 0.194 in 8th grade and 0.152 in 10th grade), and in 

math it also decreases slightly from 4th to 8th grade (from 0.214 to 0.148), but then has similar 

magnitude in 10th grade. For science the impact augments slightly for social science and 

diminishes for natural science, though given that in 4th grade there is only one test, these 

                                                 
19 Individual and Family Controls include: both parents´ years of schooling, number of people living in household, 
family income, number of books at home, parents´ expectation of student attainment, and indicator of missing 
variables in these covariates. Cohort mean control include students individual controls average by school and year.  
 
20 OLS estimates and school fixed effect model with only individual controls may be asked to the author. 
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comparisons are only a reference. Estimates imply for example that a 10 percent point increase in 

the proportion of female students in the classroom increases an average student’s test score in 4th 

grade 2.2 percent standard deviation in language, 2.1 percent in math and 1.8 percent in science.   

To put this in perspective, assuming a linear effect of the impact of the gender make-up 

of the class, an all female class would increase achievement in these subjects by approximately 

20% of a standard deviation. This effect is substantial if we compare it with other public policies 

such as the impact of lengthening the school day or reducing class size. For example, according 

to Bellei (2009) the Chilean full school day program had an effect-size on language achievement 

of 0.05-0.07 standard deviations and between 0.00 to 0.12 standard deviations on mathematics.  

In relation to class-size reduction, the impact of an all-female class is similar to the magnitude of 

reducing class size from 35 to 20 students (Levin, Glass & Meister, 1987). Moreover, if we 

consider that each standard deviation is approximately equal to gains of an academic year of 10 

months, each tenth of a standard deviation can be viewed as about 1 month of achievement gain 

(Levin et al., 1987). Therefore, an all female class would imply two months of achievement gain.  

In 8th grade the impact are slightly smaller: a 10% point increase in the proportion of female 

student in the class would increase student achievement in language, math, natural science and 

social science by 1.94, 1.48, 1.14 and 2.02 percent standard deviation, respectively. In 10th grade 

a 10 percentage point increase in the proportion of female students increases an average student’s 

test scores in language and math by 1.52 and 1.5 percent standard deviation, respectively. These 

effects are similar than Hoxby’s (2000) who found that a 10 percent point increase in the 

proportion of female students increases students math test scores by 1-2 percent of a standard 

deviation. The positive effects are on average three to four times bigger that the grade gender 

peer effect estimated in the first part of this chapter, implying that classroom peer effects are 
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much stronger than effects of peers at the grade level. This goes in line with what the literature 

has found: peer effects seem to get larger the closer we are to the contexts in which they operate, 

and it may be because they are mediated by intervening layers (Wilkinson et al., 2002). 

Moreover, these results are also similar to the preliminary results obtained for Chile by Urzua 

and Zafir (2008) who suggest that a 20% point increase in the proportion of female students in 

the class would augment the average student’s performance by 2 points in the SIMCE test (0.04 

of a s.d.). 

We explore heterogeneous effects of the gender composition of the classroom and 

analyze if the effect is different for boys and girls. We interacted the treatment variable with the 

gender of the student on each estimation. Columns 2, 5 and 8 in Table 28 show the result for 

female students and columns 3, 6 and 9 for male students. Results show that for both, female and 

male students, the impact of increasing the proportion of female students in the classroom has a 

positive and statistically significant impact in student achievement in standardized tests, in all 

grades and subjects. Overall the effect is slightly stronger on female students: girls would 

beneficiate slightly more of a class with a higher number of female students, with the only 

exception being 4th grade language. Results, though, are quite similar and robust across 

estimations, varying from 0.014 s.d. to 0.027 s.d.. Estimates imply for example that a 10 percent 

point increase in the proportion of female students in the classroom increases test scores of an 

average female student in 4th grade by 2.0 percent standard deviation in language, 2.6 percent in 

math and 2.1 percent in science. For an average boy a 10 percent point increase in the proportion 

of female students in the classroom increases test score in 4th grade by 2.4 percent standard 

deviation in language, 1.7 percent in math and 1.7 percent in science. The small difference in the 

effect size by gender diminishes for math with the increase in grade level (i.e. the difference by 
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gender in the effect size in 4th grade is 0.086, in 8th grade is 0.053 and in 10th grade is 0.027), 

though in language there is no clear tendency.  

In conclusion, the estimations suggest a positive and statistically significant effect on 

student results on standardized tests. Compare to the results found in the first section of this 

study, in which it was found that overall having a larger proportion of female students in the 

grade would benefit the achievement of girls in these three subjects but not of boys, classroom 

gender peer effect has a positive impact on both, boys and girls results, and these are stronger 

that the effects found at the grade level. One hypothesis for this is that, on the one hand, the 

possible channels that contribute to explain gender peer effects operate much stronger at the 

classroom level than at the grade level (e.g. change in classroom atmosphere or teacher 

expectations) having greater impact on student achievement. On the other hand, these 

intervening layers would act at the same time as mediators in peer effects diminishing the impact 

of gender peer effects the further we move away from the instructional setting.  

 As highlighted in the previous section, while girls perform better in language and boys 

perform better in math and science, the positive impacts of a higher share of female at the grade 

level is found in all subjects and grades, including math and science where girls have no 

advantage. Once again this suggests that the hypothesis that gender peer effects are exclusively 

related to the effect of spillovers of peer’s higher achievement is partially not true.  

 

A. Exploring Heterogeneous Effects by Schools (Students) Socioeconomic Classification 
 
To examine if the impact of the classroom gender composition varies in relation to student’s 

characteristics, we divided the sample of schools according to their socioeconomic level. 

Basically schools are divided in five categories according to parent’s years of schooling, family 
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income and school index of vulnerability.  Group A corresponds to the group with the lowest 

socioeconomic characteristics and E with the highest.  

Table 29 shows a breakdown by grade level and subject using this measure of socioeconomic 

status of the school. Each cell in the table corresponds to a separate regression, that includes 

school fixed effects and all individual and cohort covariates. Tables A4-A6 in Appendix 2 show 

these results separately for each grade and subject, and includes also at the bottom of the tables 

information on sample size and some characteristics of the group. Results from these estimations 

show that in fact gender peer effects vary according to the socioeconomic level of the school. In 

4th and 10th grade, results suggest that the positive effect of an increase in the gender make-up of 

the class diminishes when increasing the socioeconomic level of the school student’s 

composition. In order words, students that attend schools with higher socioeconomic level will 

have a smaller positive impact of increasing the proportion of female students in the class 

compare to students from the most vulnerable schools, and in fact, in the highest socioeconomic 

classification (group E), the effect appears negative, although insignificant in all estimations with 

the exception of science in 4th grade. For example, the effect of a 10% increase in the proportion 

of female students in a school type B would increase science achievement of an average student 

in 4th grade in 2.88 points of a standard deviation, versus a negative effect of -2.73 for students in 

the more economically advantage group. Overall, the coefficients are only statistically significant 

for groups B and C, explained in part by their larger sample size and smaller standard errors. In 

8th grade the effect appears positive in all groups and with a similar effect size, also being 

statistical significant at the 1% level of confidence the coefficients for group B and C.  

Table 30 show the same estimations separated by the gender of the student. Results show a 

similar pattern than the estimations for all students: the positive impact of an increase in the 
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fraction female in the classroom is in general bigger for poorer schools of the sample data and 

tends to diminish when increasing the socioeconomic level of the school, and results even 

suggest a negative effect in some grades and subjects for schools group E, though they are not 

statistically significant due in part for smaller sample size. This effect of an increase in the 

gender make-up of the class is statistically significant in students from schools type B and C, 

both for boys and girls’ outcomes having positive values between .06 and .36.  

Moreover, some other interesting results appear in these estimations. For female students the 

effect of increasing the proportion of females in the class is strong and big in size in the most 

disadvantage schools: in 4th grade a 20% point increase in the proportion of female students 

would increase achievement of girls from the most disadvantage socioeconomic background 

(schools classifies as A), in 17% of a standard deviation in language and 13% of a s.d. in math. 

These effects are big in comparison to the effect of other educational programs. Considering the 

characteristics of our pooled data set, the more disadvantage group (i.e. Group A and B) 

corresponds to the poorest urban schools, which have more than one classroom per grade, bigger 

class size, almost all public schools. For the upper grades, girls’ outcomes in 8th grade math and 

in 10th grade, both for math and language, also suggest a strong and big effect size of increasing 

the proportion female in the class. In the case of boys, results suggest that in 10th grade boys 

from the most vulnerable families (i.e. group A) would increase their achievement both in math 

and language if there is a higher number of female students in the class: A 20% point increase in 

the proportion female is suggested would increase a 6% of a standard deviation the results in 

language, and in 9% of a s.d. the outcomes in mathematics.  

One hypothesis to these results is that the mediating factors of gender peer effects have a 

stronger effect in more vulnerable schools than in advantage ones, where exists a higher 
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perceptions of violence, both inside and outside the classroom. For example, the fact that female 

students have a better behavior in class and that contribute to a better atmosphere in the 

classroom, may be more relevant in vulnerable contexts that may have a greater lack of an 

appropriate classroom atmosphere towards learning.  

 

B. Exploring Heterogeneous Effects by Schools Type 

 
 In order to explore possible heterogeneous effects of the treatment by type of school, we 

then estimated our model dividing our sample of students and schools according to the type of 

school (i.e. public, private voucher and private school). The estimations in Table 31 suggest that 

the impact of increasing the proportion female in the classrooms is significantly bigger in public 

schools than in private voucher and private schools, and that the effect in private voucher schools 

is consecutively bigger than in private schools. Some exceptions to this are seen in the results for 

8th grade students, where for some estimations the impact for students in private schools is 

positive and bigger than for private-voucher schools, but still smaller than the impact for students 

that attend public schools.   

 The results show similar effect size of gender peer effects for students in public schools 

for the three different grades within each subject. Results show that for example a 10 percent 

point increase in the proportion of female students in a public school class would increase girls’ 

achievement in mathematics by 2.78% of a s.d. in 4th grade, by 2.43% of a s.d. in 8th grade, and 

by 2.83% in 10th grade. The impact for boys is slightly smaller: for mathematics, the impact 

would be of 1.86%, 1.34% and 1.93% of a standard deviation for boys that attend a public 

school.  
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 Almost all other coefficients are not statistically significant at the 10% level of 

confidence.  Surprising though, is the negative effect that the results suggest would have on 

student achievement an increase in the number of female students in the classroom, for students 

that attend private schools, both female and male. Some results are even strong and statistically 

significant. For example, a 10% point increase in the proportion of female students in the 

classroom would diminish in 3.9% and 4.5% of a standard deviation boy’s achievement in math 

and science, respectively, for students that attend private fee paying schools. These results follow 

the same trend that the estimations interacted by school SES. Given the high stratification of the 

Chilean school system, students that attend private schools correspond to students from group E 

in the previous analysis. 

 

C. Exploring Non-Linearities in the Effect of Treatment 
 

 To allow for a non-linear effect of the proportion of girls on student achievement, we 

follow Lavy & Schlosser (2007) analysis, and replaced the single treatment variable with a set of 

quintile indicators according to the distribution of female students in the classroom. The range, 

mean and median values of the treatment variables for each quintile for each grade level are 

shown in Table 32.  

Sufficient variability within schools in the quintile composition is needed in order to be 

able to estimate the model. We check for this in our sample and found that none of our schools 

has the same percentage of female students in all of their classrooms. In order words, all schools 

in 4th, 8th and 10th grade have within variability in gender proportion quintiles. Therefore 

sufficient variability exists to be able to estimate quintiles treatment variable. Table 33 presents 

the estimates of the effects of switching to the second, third, fourth, or fifth quintile in the 
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proportion of female students (relative to the first quintile) on the set of achievement outcomes, 

by grade and subject. Moreover, table 34 presents these results by gender to explore the 

possibility of heterogeneous effects in non-linear effects of the treatment.  

 The results show that increasing the female share in the classroom, compared to a 

classroom with a gender distribution corresponding to the first quintile, have a positive effect in 

all grades and subjects. Most of the effect appears to increase with the quintiles, and significant 

effects are for all quintiles in 4th and 10th grades, and in 8th grade they are concentrated in the 

fourth and fifth quintiles, where the proportion of female students exceeds 50 percent. Focusing 

in the estimations by gender we see a similar pattern to the one described above. Analyzing the 

results we see that the bigger impact is in switching to the fifth quintile in 10th grade (proportion 

of female students exceeds 62 percent) which increases girls’ achievement by .115 and .105 of a 

standard deviation in language and math correspondingly, and boys’ achievement in .073 and 

.092 of a standard deviation in those subjects.  

Finally, we also explore these nonlinearities by type of school. Table 35 show these 

results for 4th grade, table 36 for 8th, and table 37 for 10th grade. These estimations suggest that 

the impact of increasing the female share of the classroom on student achievement, compared to 

a classroom in the first quintile of the distribution, is positive and statistically significant for the 

case of students that attend public school for all grades, and in 4th and 10th grade also for students 

that attend private voucher schools. On the contrary, the estimations suggest that the effect is 

mostly not statistical significant for students that attend private schools, and even in some cases 

have a negative effect. These results go in line with the results found in the previous analysis, 

where most of the statistical significant results are concentrated in vulnerable schools.  
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 Interesting though is to estimate the marginal effects for boys and girls of the marginal 

effect of the proportion of female students when moving from lower to higher quintiles. Table 38 

and Figures 15-18 present these results. Overall, it seems that gender peer effects at the 

classroom level do not have a linear impact in student’s outcomes. Results show that the 

marginal effects follow different patterns for girls and boys. It seems that the marginal effect for 

boys has two positive picks, when moving from the first to the second quintile, and when moving 

from the third to the fourth quintile (Figure 16). In contrast, for girls the marginal effects of the 

proportion of female students also presents these two picks (Figure 17), but when we do not 

consider 4th grade data, it seems that the marginal effects increases even more when moving to 

the higher quintile (Figure 18). The latter is consistent with Hoxby (2000), who finds a larger 

increment in student test score when the initial proportion of female peer exceeds 66 percent.  

 To explore more these results, we estimated the marginal effects from the estimations by 

type of school (Table 39 and Figures 19-26). The results for public schools suggest that overall 

in 4th grade there is a downward trend for the marginal effects, both for females and males 

students (decreasing marginal returns). But in 8th and 10th grade, results suggest that for boys the 

marginal effects have the larger impact when moving from the third to the fourth quintile, and 

then it decreases when moving to the quintile where females are in super majority. In contrast, 

for female students the marginal effect continue increasing while moving to a higher quintile of 

the distribution of female students. The magnitude of the marginal effects is for all cases larger 

in 10th than 8th grade, and the estimations for public schools are larger than for the overall 

sample. Focusing in the estimations for public school’s students and by gender, we see that the 

bigger impact is still in switching to the fifth quintile in 10th grade (when the proportion of 

female students exceeds 62 percent) which increases girls’ achievement by .154 and .128 of a 
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standard deviation in language and math correspondingly, and boys’ achievement in .111 and 

.141 of a standard deviation in those subjects. These estimations are larger in size to the 

estimations in the aggregated sample. 

 Our results confirm the importance of estimating non-linear effects. The results from the 

linear specification suggest that for our sample increasing the share of female students, increases 

student achievement in standardized tests. But these results show that not always students learn 

better when the share of female students increases, and that certain group of students may learn 

best when the ratio of males and females achieves certain equilibrium.  

 

D. Exploring Possible Channels that can explain the impact of the impact of the share of 
female in the class 

 
 Table 40-42 report estimates from within school regressions for each grade, using these 

possible channels as covariates. Each cell represents a separate regression. Results for 4th grade 

suggest (table 40) that a higher proportion of girls increase the amount of contents that a teacher 

can cover during the school year, both in language and in math (columns 1 and 2). The estimates 

are close to the ones estimated in the first part of this chapter. A 10% increase in the gender 

composition of the class would increase in 1-1.5% of a standard deviation the percentage of the 

curriculum that is covered. Both coefficients are significant at 1% level of confidence. Moreover, 

there is an increase in teachers’ expectations of student academic attainment when there is an 

increase in the share of female students in the class (column 3). It is suggested that an increase 

by 10% of the share of female students in the class, increases teacher expectation by 3% of a 

standard deviation. 21 

                                                 
21 Estimations by the gender of the teacher show that the effects are heterogeneous, but they do not show a clear 
pattern. 
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In 8th grade, results are not completely consistent with the ones found in gender peer 

effects at the grade and classroom level in 4th grade. Results in table 41 suggest that an increase 

in the proportion of female students in the class increases curriculum coverage in language, but 

not in the other subjects. In fact, it appears with a negative and significant effect for curriculum 

coverage in math, natural science and social science. Therefore, these results do not suggest that 

the augment in curriculum coverage is one of the possible channels that may explain the positive 

impact of an increase in the fraction female in the classroom for this stage of schooling. 

However, it is also possible that this measure it is an imperfect measure of classroom behavior 

and does not capture changes in classroom atmosphere, or that teachers did not change their 

pedagogy in response to these more modest changes in class composition. We find evidence of a 

positive impact in teacher’s expectation on student academic attainment in all subjects, with the 

exception of the math teacher.  

Finally, for 10th grade (see table 42), no significant impact is found in curriculum 

coverage and only a positive impact exists in the language teacher’s expectation, but a negative 

impact for the math teacher’s expectation.  

Following the same analysis as section A, we also see how the impact changes as we 

control for these variables that are related to teacher disruption as possible paths through which 

gender peer effects affect student. We see in Tables 43-45 that in all grades the estimations do 

not change when adding the covariates of curriculum coverage and teacher expectations on 

student attainment and in fact in some of the estimations the effect is larger than the original 

estimation. These results, though, may just reflect the fact that the instruments available in the 

data are imperfect measures of student disruption and classroom atmosphere, and therefore we 

cannot conclude that these are not possible channels of gender peer effect. 
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In conclusion, we are not able to discern a solid pattern in classroom gender peer effects 

and the possible channels that may explain the positive impact on student achievement. Some 

evidence exists that a higher proportion female augments the expectation of teachers, and this 

can influence indirectly student achievement. Nonetheless, the evidence on curriculum coverage 

is mixed and does not follow a clear trend by grade or by subject.  

 

E. Exploring Gender Peer Effects by Class Size 
 

Table 46 presents the result for samples stratified by class size: schools with classes with less 

than 31 students, between 31 and 37 students, and those with over 37 students in an average 

class. These cuts correspond to three equally distributed sample size according to class size 

distribution. Contrasting columns 1, 2 and 3 we see that the positive effect of increasing the 

number of female students in the classroom is larger and robust in classrooms with larger class 

size in 4th and 8th grade. In fact, the size of the effect increases as class size increases. In the 

sample of 10th grades the effect is statistically significant in all class size, and in fact it goes in 

the opposite direction: the impact of increasing the proportion of female students is larger in 

schools with smaller classrooms and decreases in size as class size goes up.  

The results found for 4th and 8th grades go in line with the results found in the first section, 

where gender peer effects at the grade level, where stronger and larger in bigger than in small 

schools (with school size highly correlated with class size). One hypothesis to the results found 

in these estimations is that, for example in the case of 4th and 8th grade, in larger class size there 

may exist more behavioral problems and having more female in the classroom has a larger 

impact given its positive contribution to classroom atmosphere. Another hypothesis to these 

results is based on the possibility that different class size may adapt their teaching according to 
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the size of the class, and the interaction with the proportion of female students in the class may 

result in different impacts.  

 Finally, it is interesting to highlight that in the estimations for 10th grade, the positive 

impact of gender peer effects do not disappear in larger class size. A possible explanation is 

found in the study done by De Giorgi et al. (2009). They analyzed the impact of class size and 

classroom composition on college undergraduate and found that the negative impact of 

increasing class size disappears for female students. As a possible explanation, they suggest that 

given that female students are less disruptive in class and that there is some degree of clustering 

of study mates across gender, female students suffer less from disruption in larger classes. 

Therefore, according to this evidence, our positive impact of increasing the proportion of female 

students may be exacerbated or diminished in larger class size, according to the gender of the 

student.  

 
F. Estimations Considering the Gender of the Teacher 

 

Lastly, following the literature that explores the interaction between the gender of the teacher 

and the gender of the student, and how this may affect student outcomes, we explore how the 

estimations vary according to the gender of the teacher.  

Table 47 shows the impact of a change in the proportion of female students on student 

achievement, for different subjects and for different grades. Columns (2) and (3) present the 

estimations separately according to the gender of the teacher and the possible heterogeneous 

effect. Then columns (4)-(7) separates also the sample according to the gender of the student, to 

explore furthermore if this interaction between the treatment and the gender of the teacher, 

affects differently boys or girls.  
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The results in table 47 (columns 2 and 3) suggest that the treatment does not vary 

substantially according to the gender of the teacher, and that overall the effects are similar in size 

for classrooms teach by a female or a male teacher. We see, though, that in math in 4th and 10th 

grade the impact is even bigger with a male teacher, not supporting the hypothesis that the 

impact of increasing the proportion of female students may be larger with a female teacher given 

its gender match. From the results interacted additionally with the gender of the student (columns 

4 to 7) results do not show a strong pattern to support the idea that the gender of the teacher is 

important in mediating the effect of the treatment. 
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Table 28. Estimates of the Effect of Proportion Female in the Classroom on Student Achievement in 4th, 8th

 and 10
th grade, by gender 

                                   

 4th Grade  8th Grade  10th Grade 
 All  Females  Males  All  Females  Males  All  Females  Males 
 (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9) 
Language 0.215  0.204  0.238  0.194  0.27  0.138  0.152  0.238  0.143 
 (0.037)**  (0.054)**  (0.053)**  (0.032)**  (0.045)**  (0.046)**  (0.022)**  (0.034)**  (0.033)** 
Math 0.214  0.259  0.173  0.148  0.192  0.139  0.15  0.196  0.169 
 (0.035)**  (0.051)**  (0.051)**  (0.030)**  (0.044)**  (0.043)**  (0.020)**  (0.031)**  (0.030)** 
Science 0.184  0.212  0.169             
 (0.036)**  (0.051)**  (0.052)**             
Natural Science       0.114  0.14  0.112       

       (0.030)**  (0.042)**  (0.044)*       

Social Science       0.202  0.251  0.16       

       (0.031)**  (0.044)**  (0.045)**       
                  
School Fixed Effects √  √  √  √  √  √  √  √  √ 
Individual and Family Controls √  √  √  √  √  √  √  √  √ 
Cohort Mean Controls √  √  √  √  √  √  √  √  √ 
Average number of Students      

139,474   
       

67,394   
       

72,080   
     

162,077   
       

79,084   
       

82,990   
     
162,040   

       
79,062   

       
82,975  

Number of Schools          
1,885    

         
1,885    

         
1,885    

         
2,068    

         
2,068    

         
2,068    

         
1,525    

         
1,525    

         
1,525  

 
Notes: and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ expectation of 
student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, and teacher 
characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** significant at 1% 
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Table 29. Effect of Change in the Proportion of Female Students in 4th, 8th and 10th grade, by 
school socioeconomic classification. 

 
                      

  All 

 School SES Classification A  B  C  D  E 

    (1)   (2)   (3)   (4)   (5) 

4th grade Language 0.345  0.242  0.278  0.111  -0.102 
  (0.208)  (0.067)**  (0.061)**  (0.085)  (0.137) 
 Math 0.354  0.29  0.22  0.104  -0.101 
  (0.203)  (0.064)**  (0.058)**  (0.079)  (0.126) 
 Science -0.035  0.288  0.259  -0.001  -0.273 
    (0.207)   (0.066)**   (0.059)**   (0.079)   (0.128)* 

8th grade Language 0.167  0.195  0.236  0.019  0.222 
  (0.135)  (0.049)**  (0.054)**  (0.092)  (0.125) 
 Math 0.194  0.144  0.15  0.061  0.152 
  (0.134)  (0.047)**  (0.052)**  (0.088)  (0.119) 
 Natural Science 0.054  0.119  0.166  0.004  (0.094) 
  (0.126)  (0.045)**  (0.052)**  (0.091)  (0.126) 
 Social Science 0.18  0.212  0.222  0.069  0.227 
    (0.134)   (0.047)**   (0.054)**   (0.091)   (0.121) 

10th grade Language 0.303  0.126  0.192  0.055  -0.166 
  (0.045)**  (0.031)**  (0.055)**  (0.092)  (0.117) 
 Math 0.377  0.074  0.18  0.029  -0.102 
    (0.041)**   (0.028)**   (0.050)**   (0.085)   (0.103) 
           
 School Fixed Effects √  √  √  √  √ 

 

Individual and Family 
Controls 

√ 

 

√  √ 

 

√  √ 

  Cohort Mean Controls √   √   √   √   √ 
Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family 
income, number of books at home, parents´ expectation of student attainment, and indicator of missing variables in these 
covariates. Cohort mean control include students individual controls average by school and year, and teacher characteristics. 
The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * 
significant at 5%; ** significant at 1% 
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Table 30. Effect of Change in the Proportion of Female Students in 4th, 8th and10th grade Student Achievement, by School 
Socioeconomic Classification and Gender. 
                     

  Female  Males 

 School SES Classification A B C D E  A B C D E 

    (1) (2) (3) (4) (5)   (1) (2) (3) (4) (5) 

4th 

grade 

Language 
0.84 0.122 0.312 0.037 0.005  -0.132 0.361 0.283 0.178 -0.274 

  (0.288)** (0.098) (0.087)** (0.123) (0.19)  (0.31) (0.095)** (0.089)** (0.12) (0.205) 
 Math 0.641 0.23 0.319 0.071 0.16  0.075 0.323 0.139 0.129 -0.345 
  (0.282)* (0.092)* (0.083)** (0.119) (0.179)  (0.306) (0.092)** (0.083) (0.112) (0.187) 
 Science 0.228 0.254 0.356 -0.07 -0.241  -0.246 0.33 0.185 0.077 -0.342 

    (0.288) (0.095)** (0.083)** (0.117) (0.175)   (0.31) (0.094)** (0.085)* (0.114) (0.193) 
8th 

grade 

Language 
0.276 0.234 0.326 0.126 0.256  0.116 0.187 0.177 -0.108 0.11 

  (0.198) (0.070)** (0.077)** (0.128) (0.168)  (0.194) (0.071)** (0.078)* (0.137) (0.194) 

 Math 0.491 0.15 0.227 0.111 0.022  0.102 0.182 0.109 0.031 0.176 

  (0.188)** (0.068)* (0.076)** (0.128) (0.172)  (0.202) (0.068)** (0.075) (0.125) (0.166) 

 Natural Science 0.093 0.077 0.23 0.121 -0.032  0.057 0.19 0.149 -0.12 -0.234 

  (0.172) (0.063) (0.074)** (0.13) (0.175)  (0.194) (0.066)** (0.075)* (0.132) (0.187) 

 Social Science 0.3 0.248 0.253 0.25 0.217  0.084 0.195 0.213 -0.121 0.197 

    (0.182) (0.067)** (0.076)** (0.129) (0.175)   (0.206) (0.070)** (0.077)** (0.133) (0.176) 
10th 

grade Language 0.45 0.172 0.309 0.202 -0.172  0.294 0.147 0.181 -0.147 -0.241 

  (0.072)** (0.049)** (0.081)** (0.128) (0.172)  (0.071)** (0.045)** (0.081)* (0.143) (0.166) 

 Math 0.45 0.112 0.285 0.071 -0.052  0.45 0.108 0.155 -0.063 -0.163 

    (0.067)** (0.045)* (0.074)** -0.113 -0.151   (0.066)** (0.042)** (0.076)* (0.135) (0.15) 
School Fixed Effects √ √ √ √ √  √ √ √ √ √ 

Individual and Family Controls √ √ √ √ √  √ √ √ √ √ 

Cohort Mean Controls √ √ √ √ √   √ √ √ √ √ 

Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ 
expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, 
and teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** 
significant at 1% 
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Table 31. Estimates of the Effect of Proportion Female in the Classroom on Student Achievement in 4th, 8th and 10th grade, by type 
of school and gender 
                                    

 All  Females  Males 

Type of School Public  Private 
voucher 

 Private  Public  Private 
voucher 

 Private  Public  Private 
voucher 

 Private 

  (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9) 

4th grade                  

Language 0.247  0.2  -0.176  0.202  0.239  -0.068  0.298  0.199  -0.347 
 (0.054)**  (0.056)**  (0.144)  (0.078)**  (0.080)**  (0.198)  (0.077)**  (0.080)*  (0.216) 
Math 0.237  0.192  -0.124  0.278  0.214  0.186  0.186  0.181  -0.388 
 (0.051)**  (0.052)**  (0.132)  (0.074)**  (0.076)**  (0.187)  (0.074)*  (0.075)*  (0.197)* 
Science 0.233  0.165  -0.358  0.255  0.209  -0.278  0.216  0.162  -0.448 

  (0.053)**   (0.053)**   (0.133)**   (0.075)**   (0.077)**   (0.182)   (0.076)**   (0.077)*   (0.202)* 
8th grade                  

Language 0.263  0.07  0.227  0.342  0.158  0.176  0.221  -0.018  0.2 

 (0.040)**  (0.055)  (0.13)  (0.058)**  (0.077)*  (0.175)  (0.058)**  (0.081)  (0.2) 

Math 0.159  0.115  0.141  0.243  0.127  -0.069  0.134  0.123  0.226 

 (0.039)**  (0.052)*  (0.124)  (0.057)**  (0.075)  (0.181)  (0.056)*  (0.076)  (0.172) 

Natural Science 0.206  -0.014  -0.083  0.201  0.071  -0.089  0.255  -0.091  -0.168 

 (0.038)**  (0.053)  (0.13)  (0.053)**  (0.075)  (0.181)  (0.055)**  (0.078)  (0.192) 

Social Science 0.242  0.101  0.217  0.302  0.151  0.162  0.215  0.03  0.22 

  (0.040)**   (0.054)   (0.125)   (0.056)**   (0.076)*   (0.182)   (0.058)**   -0.079   (0.18) 
10th grade                  
Language 0.202  0.12  -0.237  0.323  0.167  -0.312  0.176  0.125  -0.219 
 (0.030)**  (0.033)**  (0.118)*  (0.047)**  (0.052)**  (0.173)  (0.045)**  (0.050)*  (0.167) 
Math 0.187  0.119  -0.176  0.283  0.111  -0.199  0.193  0.158  -0.134 
  (0.027)**   (0.030)**   (0.104)   (0.043)**   (0.047)*   (0.153)   (0.042)**   (0.046)**   (0.151) 
School Fixed Effects √  √  √  √  √  √  √  √  √ 

Individual and Family 
Controls 

√  √ 

 

√  √ 

 

√  √ 

 

√  √ 

 

√ 

Cohort Mean Controls √   √   √   √   √   √   √   √   √ 

Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ 
expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, and 
teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** 
significant at 1% 
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                                       Table 32. Summary Statistics on the Quintiles, by Grade 
 

                    
Quintile I  II  III  IV  V 
  (1)   (2)   (3)   (4)   (5) 
4th grade          
Range 0.059-0.405  0.406-0.462  0.463-0.500  0.511-0.561  0.563-0.929 
Mean  0.349  0.436  0.485  0.533  0.616 
Median 0.364  0.438  0.485  0.533  0.605 
8th grade          

Range 0.03-0.409  0.409-0.465  0.467-0.513  0.514-0.568  0.568-0.889 
Mean  0.346  0.439  0.489  0.538  0.627 
Median 0.364  0.440  0.486  0.538  0.614 
10th grade          
Range 0.02-0.381  0.38-0.48  0.48-0.55  0.55-0.62  0.62-0.98 
Mean  0.242  0.434  0.513  0.583  0.701 
Median 0.280   0.435   0.514   0.581   0.680 
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Table 33. Non-Linear Estimates of the Effects of the Proportion Female on 
Student Achievement, in 4th, 8th and 10th grade   
                

 All 

Quintile II  III  IV  V 

4th grade        

Language 0.036  0.05  0.053  0.059 
 (0.010)**  (0.010)**  (0.011)**  (0.011)** 
Math 0.026  0.043  0.058  0.053 
 (0.009)**  (0.010)**  (0.010)**  (0.010)** 
Science 0.033  0.042  0.048  0.055 

 (0.010)**  (0.010)**  (0.010)**  (0.010)** 

 0.382  0.185  0.124  0.084 

8th grade        
Language 0.02  0.017  0.043  0.054 
 (0.009)*  (0.009)  (0.009)**  (0.010)** 
Math 0.014  0.018  0.037  0.043 
 (0.009)  (0.009)*  (0.009)**  (0.009)** 
Natural Science 0.02  0.012  0.026  0.032 

 (0.009)*  (0.009)  (0.009)**  (0.009)** 

Social Science 0.017  0.016  0.039  0.056 

 (0.009)  (0.009)  (0.009)**  (0.009)** 
10th grade        
Language 0.033  0.034  0.056  0.085 
 (0.009)**  (0.010)**  (0.010)**  (0.010)** 
Math 0.031  0.03  0.043  0.089 
 (0.008)**  (0.009)**  (0.009)**  (0.009)** 
School Fixed Effects √  √  √  √ 

Individual and Family 
Controls 

√ 

 

√  √ 

 

√ 

Cohort Mean Controls √   √   √   √ 

Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living 
in household, family income, number of books at home, parents´ expectation of student attainment, and 
indicator of missing variables in these covariates. Cohort mean control include students individual 
controls average by school and year, and teacher characteristics. The regressions include school fixed 
effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 
5%; ** significant at 1% 
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Table 34. Non-Linear Estimates of the Effects of the Proportion Female on Student Achievement by Gender, in 4th, 8th and 10th grade 
                                

 Females   Males 

Quintile II  III  IV  V  II  III  IV  V 
4th grade                
Language 0.018  0.053  0.054  0.054  0.052  0.049  0.055  0.065 
 (0.015)  (0.015)**  (0.015)**  (0.015)**  (0.013)**  (0.014)**  (0.015)**  (0.016)** 
Math 0.027  0.053  0.073  0.066  0.026  0.036  0.05  0.043 
 (0.014)  (0.015)**  (0.015)**  (0.015)**  (0.013)*  (0.013)**  (0.014)**  (0.015)** 
Science 0.034  0.057  0.061  0.064  0.034  0.031  0.041  0.05 
 (0.014)*  (0.015)**  (0.015)**  (0.015)**  (0.013)**  (0.014)*  (0.014)**  (0.015)** 
8th grade                
Language 0.043  0.041  0.052  0.085  0.004  0  0.041  0.029 
 (0.014)**  (0.013)**  (0.014)**  (0.014)**  (0.012)  (0.013)  (0.013)**  (0.014)* 
Math 0.028  0.027  0.045  0.06  0.009  0.017  0.038  0.035 
 (0.013)*  (0.013)*  (0.013)**  (0.013)**  (0.012)  (0.012)  (0.013)**  (0.013)** 
Natural Science 0.033  0.023  0.031  0.052  0.013  0.006  0.03  0.019 

 (0.013)*  (0.013)  (0.013)*  (0.013)**  (0.012)  (0.012)  (0.013)*  (0.013) 

Social Science 0.022  0.026  0.043  0.069  0.012  0.007  0.036  0.044 

 (0.013)  (0.013)*  (0.013)**  (0.013)**  (0.012)  (0.013)  (0.013)**  (0.014)** 
10th grade                

Language 0.046  0.051  0.07  0.115  0.033  0.031  0.06  0.073 
 (0.015)**  (0.015)**  (0.016)**  (0.016)**  (0.012)**  (0.013)*  (0.014)**  (0.015)** 

Math 0.041  0.04  0.052  0.105  0.031  0.03  0.048  0.092 
 (0.013)**  (0.014)**  (0.014)**  (0.014)**  (0.011)**  (0.012)*  (0.013)**  (0.014)** 

School Fixed Effects √  √  √  √  √  √  √  √ 

Individual and Family 
Controls 

√ 

 

√  √ 

 

√ 

 

√ 

 

√  √ 

 

√ 

Cohort Mean Controls √   √   √   √   √   √   √   √ 

Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ 
expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, and 
teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** 
significant at 1% 
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Table 35. Non-Linear Estimates of the Effects of the Proportion Female on Student Achievement in 4th grade by type of school 
                              

 All  Female  Male 
Quintile II III IV V  II III IV V  II III IV V 
Range 0.406-

0.462 
0.463-
0.500 

0.511-
0.561 

0.563-
0.929  

0.406-
0.462 

0.463-
0.500 

0.511-
0.561 

0.563-
0.929 

 0.406-
0.462 

0.463-
0.500 

0.511-
0.561 

0.563-
0.929 

Mean  0.436 0.485 0.533 0.616  0.436 0.485 0.533 0.616  0.436 0.485 0.533 0.616 
Median 0.438 0.485 0.533 0.605  0.438 0.485 0.533 0.605  0.438 0.485 0.533 0.605 
  (1) (2) (3) (4)  (5) (6) (7) (8)   (9) (10) (11) (12) 

Public school              
Language 0.038 0.053 0.065 0.061  0.018 0.046 0.054 0.053  0.059 0.063 0.079 0.068 
 (0.015)* (0.015)** (0.016)** (0.016)**  (0.023) (0.023)* (0.023)* (0.023)*  (0.020)** (0.021)** (0.022)** (0.022)** 
Math 0.021 0.048 0.06 0.052  0.021 0.051 0.079 0.067  0.025 0.051 0.053 0.038 
 (0.014) (0.015)** (0.015)** (0.015)**  (0.021) (0.022)* (0.022)** (0.022)**  (0.019) (0.020)* (0.021)* (0.022) 
Science 0.032 0.054 0.049 0.066  0.032 0.052 0.055 0.072  0.037 0.059 0.051 0.061 
  (0.014)* (0.015)** (0.015)** (0.015)**   (0.022) (0.022)* (0.022)* (0.022)**   (0.02) (0.021)** (0.022)* (0.022)** 

Private voucher school              
Language 0.038 0.06 0.05 0.058  0.022 0.073 0.06 0.061  0.048 0.05 0.043 0.057 
 (0.015)** (0.015)** (0.015)** (0.016)**  (0.022) (0.022)** (0.022)** (0.023)**  (0.020)* (0.021)* (0.021)* (0.023)* 
Math 0.033 0.047 0.06 0.05  0.03 0.061 0.069 0.054  0.03 0.032 0.05 0.048 
 (0.014)* (0.014)** (0.015)** (0.015)**  (0.021) (0.021)** (0.021)** (0.022)*  (0.019) (0.019) (0.020)* (0.022)* 
Science 0.042 0.043 0.053 0  0.04 0.072 0.074 0.063  0.041 0.021 0.038 0.048 
  (0.014)** (0.014)** (0.015)** (0.015)**   (0.021) (0.021)** (0.021)** (0.022)**   (0.019)* (0.02) (0.02) (0.022)* 

Private school              
Language -0.056 -0.141 -0.11 -0.05  -0.044 -0.091 -0.036 -0.035  -0.06 -0.187 -0.181 -0.063 
 (0.038) (0.040)** (0.044)* (0.041)  (0.055) (0.058) (0.062) (0.058)  (0.052) (0.057)** (0.062)** (0.061) 
Math -0.02 -0.088 -0.051 -0.025  0.011 -0.049 0.009 0.059  -0.028 -0.103 -0.09 -0.092 
 (0.034) (0.038)* (0.04) (0.038)  (0.052) (0.057) (0.058) (0.056)  (0.046) (0.052)* (0.056) (0.055) 
Science -0.05 -0.134 -0.105 -0.097  -0.01 -0.077 -0.053 -0.049  -0.067 -0.172 -0.133 -0.133 
  (0.034) (0.037)** (0.040)** (0.038)*   (0.05) (0.053) (0.057) (0.054)   (0.047) (0.053)** (0.058)* (0.056)* 
  Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ 
expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, and 
teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** 
significant at 1% 
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Table 36. Non-Linear Estimates of the Effects of the Proportion Female on Student Achievement in 8th grade by type of school  
 All  Female  Male 
Quintile II III IV V  II III IV V  II III IV V 
Range 0.409-

0.465 
0.467-
0.513 

0.514-
0.568 

0.568-
0.889  

0.409-
0.465 

0.467-
0.513 

0.514-
0.568 

0.568-
0.889 

 0.409-
0.465 

0.467-
0.513 

0.514-
0.568 

0.568-
0.889 

Mean  0.439 0.489 0.538 0.627  0.439 0.489 0.538 0.627  0.439 0.489 0.538 0.627 
Median 0.440 0.486 0.538 0.614  0.440 0.486 0.538 0.614  0.440 0.486 0.538 0.614 
  (1) (2) (3) (4)  (5) (6) (7) (8)   (9) (10) (11) (12) 

Public school              
Language 0.027 0.025 0.047 0.073  0.051 0.041 0.061 0.103  0.01 0.015 0.042 0.052 
 (0.012)* (0.012)* (0.012)** (0.013)**  (0.018)** (0.018)* (0.018)** (0.018)**  (0.016) (0.016) (0.017)* (0.018)** 
Math 0.011 0.013 0.034 0.047  0.025 0.029 0.048 0.073  0.007 0.006 0.029 0.033 
 (0.011) (0.011) (0.012)** (0.012)**  (0.017) (0.017) (0.017)** (0.017)**  (0.016) (0.016) (0.017) (0.018) 
Nat. Science 0.023 0.027 0.036 0.056  0.04 0.029 0.037 0.068  0.013 0.03 0.045 0.054 
 (0.011)* (0.011)* (0.012)** (0.012)**  (0.016)* (0.016) (0.016)* (0.016)**  (0.015) (0.016) (0.017)** (0.017)** 
Soc. Science 0.019 0.015 0.032 0.074  0.036 0.027 0.039 0.091  0.009 0.01 0.032 0.064 
  (0.012) (0.012) (0.012)** (0.012)**   (0.017)* (0.017) (0.017)* (0.017)**   (0.016) (0.016) (0.017) (0.018)** 

Private voucher school              
Language -0.01 -0.006 0.019 0.02  0.017 0.021 0.032 0.054  -0.03 -0.026 0.012 -0.012 
 (0.016) (0.016) (0.016) (0.016)  (0.023) (0.023) (0.023) (0.023)*  (0.022) (0.022) (0.023) (0.024) 
Math 0.005 0.021 0.032 0.033  0.015 0.011 0.034 0.038  -0.001 0.035 0.034 0.035 
 (0.015) (0.015) (0.015)* (0.016)*  (0.023) (0.023) (0.023) (0.023)  (0.02) (0.02) (0.021) (0.022) 
Nat. Science 0.011 -0.006 0.011 0.004  0.025 0.014 0.027 0.035  0.003 -0.016 0.004 -0.023 
 (0.015) (0.015) (0.016) (0.016)  (0.023) (0.023) (0.023) (0.023)  (0.021) (0.021) (0.022) (0.023) 
Soc. Science -0.003 0.009 0.03 0.024  -0.008 0.009 0.039 0.028  -0.006 0.003 0.016 0.012 

  (0.015) (0.015) (0.016) (0.016)   (0.023) (0.023) (0.023) (0.023)   (0.021) (0.022) (0.022) (0.023) 
Private school              
Language 0.076 0.06 0.101 0.082  0.057 0.088 0.058 0.079  0.092 0.026 0.137 0.067 
 (0.035)* (0.041) (0.037)** (0.040)*  (0.05) (0.057) (0.052) (0.054)  (0.048) (0.059) (0.053)* (0.062) 
Math 0.052 0.056 0.068 0.069  0.053 0.079 0.011 0.045  0.059 0.032 0.122 0.075 
 (0.03) (0.036) (0.034)* (0.036)  (0.049) (0.057) (0.053) (0.054)  (0.039) (0.048) (0.044)** (0.05) 
Nat. Science -0.017 -0.03 -0.015 -0.017  -0.053 0 -0.043 -0.007  -0.006 -0.076 -0.004 -0.047 
 (0.034) (0.041) (0.037) (0.04)  (0.053) (0.06) (0.056) (0.058)  (0.046) (0.056) (0.052) (0.059) 
Soc. Science 0.059 0.059 0.08 0.083  0.033 0.096 0.035 0.093  0.074 0.019 0.126 0.064 

  (0.033) (0.039) (0.036)* (0.039)*   (0.051) (0.059) (0.054) (0.057)   (0.043) (0.053) (0.049)* (0.055) 
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Table 37. Non-Linear Estimates of the Effects of the Proportion Female on Student Achievement in 10th grade by type of school  
                              

 All  Female  Male 
Quintile II III IV V  II III IV V  II III IV V 
Range 0.38-0.48 0.48-0.55 0.55-0.62 0.62-0.98  0.38-0.48 0.48-0.55 0.55-0.62 0.62-0.98  0.38-0.48 0.48-0.55 0.55-0.62 0.62-0.98 
Mean  0.434 0.513 0.583 0.701  0.434 0.513 0.583 0.701  0.434 0.513 0.583 0.701 
Median 0.435 0.514 0.581 0.680  0.435 0.514 0.581 0.680  0.435 0.514 0.581 0.680 
  (1) (2) (3) (4)  (5) (6) (7) (8)   (9) (10) (11) (12) 

Public school              
Language 0.018 0.019 0.058 0.12  0.045 0.048 0.073 0.154  0.015 0.01 0.069 0.111 
 (0.013) (0.014) (0.014)** (0.015)**  (0.021)* (0.022)* (0.022)** (0.022)**  (0.017) (0.019) (0.020)** (0.022)** 
Math 0.014 -0.001 0.041 0.121  0.022 0.012 0.041 0.128  0.023 0.002 0.063 0.141 
 (0.012) (0.013) (0.013)** (0.013)**  (0.019) (0.02) (0.020)* (0.020)**  (0.016) (0.018) (0.019)** (0.020)** 
Private voucher school              
Language 0.068 0.054 0.075 0.068  0.061 0.055 0.082 0.089  0.076 0.058 0.074 0.053 
 (0.014)** (0.014)** (0.015)** (0.016)**  (0.023)** (0.023)* (0.024)** (0.024)**  (0.019)** (0.019)** (0.021)** (0.023)* 
Math 0.065 0.061 0.059 0.066  0.072 0.061 0.07 0.087  0.06 0.061 0.052 0.055 
 (0.013)** (0.013)** (0.014)** (0.014)**  (0.021)** (0.020)** (0.021)** (0.022)**  (0.017)** (0.018)** (0.019)** (0.021)* 

Private school              
Language -0.044 -0.028 -0.082 -0.128  0.009 0.006 -0.067 -0.106  -0.086 -0.059 -0.104 -0.143 
 (0.036) (0.039) (0.043) (0.049)**  (0.054) (0.057) (0.062) (0.071)  (0.049) (0.054) (0.061) (0.070)* 
Math -0.025 -0.02 -0.051 -0.055  0.041 0.034 -0.001 -0.01  -0.07 -0.051 -0.069 -0.075 
 (0.033) (0.035) (0.039) (0.044)  (0.049) (0.052) (0.057) (0.064)  (0.045) (0.049) (0.053) (0.065) 

Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ 
expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, and 
teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** 
significant at 1% 
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Table 38. Marginal Effects of the Increase in the Proportion of Female Students when Moving from Lower to Higher Quintiles, by 
Grade and Gender 
                                                

 All   Females   Males 

Quintile II  III  IV  V  II  III  IV  V  II  III  IV  V 
  (1)   (2)   (3)   (4)   (6)   (7)   (8)   (9)   (11)   (12)   (13)   (14) 

4th grade                        

Language 0.416  0.288  0.062  0.072  0.208  0.720  0.021  0.000  0.601  -0.062  0.124  0.120 
Math 0.301  0.350  0.309  -0.060  0.312  0.535  0.413  -0.084  0.301  0.206  0.289  -0.084 
Science 0.382  0.185  0.124  0.084  0.393  0.473  0.083  0.036  0.393  -0.062  0.206  0.108 
                        
8th grade                        
Language 0.216  -0.061  0.521  0.123  0.058  -0.041  0.221  0.370  0.430  -0.081  0.822  -0.135 
Math 0.151  0.081  0.381  0.067  0.302  -0.020  0.361  0.168  0.097  0.162  0.421  -0.034 
Natural 
Science 0.216  -0.162  0.281  0.067  0.356  -0.203  0.160  0.236  0.140  -0.142  0.481  -0.123 
Social 
Science 0.183  -0.020  0.461  0.191  0.237  0.081  0.341  0.292  0.130  -0.101  0.582  0.090 
                        
10th grade                        
Language 0.171  0.013  0.316  0.245  0.239  0.063  0.273  0.379  0.171  -0.025  0.417  0.110 
Math 0.161   -0.013   0.187   0.388   0.213   -0.013   0.172   0.447   0.161   -0.013   0.259   0.371 

Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ 
expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, 
and teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** 
significant at 1% 
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Table 39. Estimates of the Effect of Proportion Female on Curriculum 
Coverage and Teacher Expectations, for 4th grade 

              

 All  
 Curriculum 

Coverage 
in 

Language 

Curriculum 
Coverage 
in Math 

Teacher 
Expectations 
on Student 
Attainment 

Frequency of 
Reading in 
Silence 
(1=every 

day, 5=once 
a month) 

Frequency 
of  Reading 

Aloud 
(1=every 

day, 
5=once a 
month) 

  

  (2) (1) (3) (4) (5)   
       
Grade Fraction 
Female 0.161 0.12 0.299 0.057 0.034  
 (0.028)** (0.028)** (0.023)** (0.026)* (0.029)  
School Fixed Effects √ √ √ √ √  
Individual and Family 
Controls 

√ √ √ √ √  

Cohort Mean 
Controls 

√ √ √ √ √  

Number of Students 116,766 119,286 135,617 136,105 136,949  
Number of Schools 1,571 1,610 1,836 1,815 1,830   

Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living 
in household, family income, number of books at home, parents´ expectation of student attainment, and 
indicator of missing variables in these covariates. Cohort mean control include students individual 
controls average by school and year, and teacher characteristics. The regressions include school fixed 
effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 
5%; ** significant at 1% 
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Table 40. Estimates of the Effect of Proportion Female on Curriculum Coverage and Teacher Expectations, for 8th grade 

                  

 All 

 Curriculum 
Coverage 

in 
Language 

Curriculum 
Coverage 
in Math 

Curriculum 
Coverage in 

Natural 
Science 

Curriculum 
Coverage in 

Social 
Science 

Language 
Teacher 

Expectations 
on Student 
Attainment 

Math Teacher 
Expectations 
on Student 
Attainment 

Nat. Science 
Teacher 

Expectations 
on Student 
Attainment 

Soc. Science 
Teacher 

Expectations 
on Student 
Attainment 

  (2) (1) (3) (4) (5) (6) (7) (8) 

         

Grade Fraction Female 0.375 -0.065 -0.135 -0.05 0.563 0.005 0.206 0.26 
 (0.018)** (0.016)** (0.015)** (0.015)** (0.022)** (0.02) (0.019)** (0.020)** 
         
School Fixed Effects √ √ √ √ √ √ √ √ 

Individual and Family 
Controls 

√ √ √ √ √ √ √ √ 

Cohort Mean Controls √ √ √ √ √ √ √ √ 

Number of Teachers             
3,772  

            
3,700  

             
4,334  

              
4,301  

                 
4,327  

               
3,212  

              
3,311  

               
3,761  

Number of Students         
119,286  

        
116,766  

         
135,617  

          
136,105  

             
136,949  

           
101,377  

           
104,885  

           
118,926  

Number of Schools             
1,610  

            
1,571  

             
1,836  

              
1,815  

                 
1,830  

               
1,382  

               
1,434  

               
1,614  

 
Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at 
home, parents´ expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual 
controls average by school and year, and teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school 
level are reported in parenthesis. * significant at 5%; ** significant at 1% 
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Table 41. Estimates of the Effect of Proportion Female on 
Curriculum Coverage and Teacher Expectations, for 10th 
grade 
            
 All  
 Curriculum 

Coverage 
in Math 

Curriculum 
Coverage 

in 
Language 

Language 
Teacher's 

Expectations 
on Student 
Attainment 

Math 
Teacher's 

Expectations 
on Student 
Attainment 

  

  (1) (2) (3) (4)   
      
Grade 
Fraction 
Female 0.013 -0.006 0.192 -0.096  
 (0.017) (0.019) (0.016)** (0.014)**  
School Fixed 
Effects 

√ √ √ √  

Individual 
and Family 
Controls 

√ √ √ √  

Cohort Mean 
Controls 

√ √ √ √   

      
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

129 
 

Table 42. Estimates of the Effect of Proportion Female in the Classroom on Student Achievement in 4th grade, when controlling for 
possible channels as covariates. 
                                    

 All  Female  Male 
 Language  Math  Science  Language  Math  Science  Language  Math  Science 
 (1)   (2)   (3)   (4)   (5)   (6)   (7)   (8)   (9) 

                  
Class Fraction Female 0.263  0.243  0.218  0.229  0.282  0.237  0.302  0.2  0.201 
 (0.044)**  (0.042)**  (0.043)**  (0.064)**  (0.061)**  (0.061)**  (0.064)**  (0.060)**  (0.062)** 
Curriculum Coverage in 
Language 0.013  -0.014  -0.004  0.018  -0.011  -0.002  0.008  -0.016  -0.006 
 -0.007  (0.007)*  -0.007  -0.01  -0.009  -0.009  -0.01  -0.01  -0.01 
Curriculum Coverage in Math 0.019  0.041  0.029  0.015  0.039  0.024  0.023  0.044  0.032 
 (0.007)**  (0.006)**  (0.007)**  -0.01  (0.009)**  (0.009)**  (0.010)*  (0.009)**  (0.010)** 
Teacher Expectations on 
Student Attainment 0.039  0.044  0.047  0.038  0.042  0.046  0.038  0.047  0.049 
 (0.006)**  (0.005)**  (0.006)**  (0.008)**  (0.008)**  (0.008)**  (0.008)**  (0.008)**  (0.008)** 
School Fixed Effects √  √  √  √  √  √  √  √  √ 
Individual and Family 
Controls 

√ 
 

√  √ 
 

√  √ 
 

√ 
 

√ 
 

√ 
 

√ 

Cohort Mean Controls √   √   √   √   √   √   √   √   √ 
Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ 
expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, and 
teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** 
significant at 1% 
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Table 43. Estimates of the Effect of Proportion Female in the Classroom on Student Achievement in 8th grade, when controlling for 
possible channels as covariates. 
                              

 All  Female  Male 

 Language Math 

Natural  
Science 

Social 
Science  Language Math 

Natural  
Science 

Social 
Science  Language Math 

Natural  
Science 

Social 
Science 

 (1) (2) (3) (4)   (5) (6) (7) (8)   (9) (10) (11) (12) 
               
Class Fraction 
Female 0.17 0.149 0.092 0.179  0.239 0.192 0.113 0.233  0.124 0.143 0.094 0.129 
 (0.032)** (0.031)** (0.031)** (0.032)**  (0.046)** (0.045)** (0.043)** (0.045)**  (0.047)** (0.044)** (0.045)* (0.047)** 
Curriculum 
Coverage  0.025 0.045 0.025 0.026  0.03 0.045 0.023 0.007  0.019 0.047 0.025 0.043 
 (0.005)** (0.005)** (0.006)** (0.006)**  (0.007)** (0.008)** (0.008)** -0.009  (0.008)* (0.008)** (0.009)** (0.009)** 
Teacher 
Expectations on 
Student Attainment 0.024 0.032 0.024 0.035  0.018 0.038 0.021 0.033  0.029 0.026 0.026 0.036 
 (0.004)** (0.004)** (0.004)** (0.005)**  (0.006)** (0.006)** (0.006)** (0.007)**  (0.006)** (0.006)** (0.006)** (0.007)** 
Teachers use group 
teaching strategies 0.013 0.006 0.019 0.015  0.015 0.008 -0.001 0.02  0.012 0.005 0.037 0.012 
 (0.005)* (0.005) (0.006)** (0.006)*  (0.008)* (0.007) (0.008) (0.008)*  (0.008) (0.007) (0.009)** (0.009) 
School Fixed 
Effects 

√ √ √ √  √ √ √ √ 
 

√ √ √ √ 

Individual and 
Family Controls 

√ √ √ √  √ √ √ √ 
 

√ √ √ √ 

Cohort Mean 
Controls 

√ √ √ √   √ √ √ √ 
  

√ √ √ √ 

 
Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ 
expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, and 
teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** 
significant at 1% 
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Table 44. Estimates of the Effect of Proportion Female in the Classroom on Student Achievement in 10th 
grade, when controlling for possible channels as covariates. 

                        

 All  Female  Male 
 Language  Math  Language  Math  Language  Math 
 (1)   (2)   (4)   (5)   (7)   (8) 

            
Class Fraction Female 0.108  0.136  0.218  0.182  0.074  0.158 
 (0.023)**  (0.021)**  (0.036)**  (0.033)**  (0.035)*  (0.032)** 
Teacher Expectations on Student 
Attainment 

0.087  0.095  0.082  0.1  0.093  0.089 
 (0.005)**  (0.005)**  (0.007)**  (0.006)**  (0.007)**  (0.007)** 
Curriculum Coverage  0.016  0.067  0.009  0.065  0.023  0.071 
 (0.004)**  (0.004)**  -0.005  (0.006)**  (0.005)**  (0.006)** 
School Fixed Effects √  √  √  √  √  √ 
Individual and Family Controls √  √  √  √  √  √ 
Cohort Mean Controls √   √   √   √   √   √ 

 
Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, 
number of books at home, parents´ expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean 
control include students individual controls average by school and year, and teacher characteristics. The regressions include school fixed 
effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** significant at 1% 
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Table 45.  Estimates of the Effect of Proportion Female in the Classroom on Student Achievement in 4th, 8th and 10th grade, by class 
size and gender 
 
 All  Females  Males 

Type of School Class size 
<31 

Class size 
>=31 & <37 

Class size 
>=37 

 Class size 
<31 

Class size 
>=31 & <37 

Class size 
>=37 

 Class size 
<31 

Class size 
>=31 & <37 

Class size 
>=37 

  (1) (2) (3)   (4) (5) (6)   (7) (8) (9) 

4th grade            
Language 0.104 0.234 0.339  0.109 0.159 0.434  0.107 0.3 0.314 
 (0.059) (0.065)** (0.072)**  (0.086) (0.093) (0.104)**  (0.085) (0.093)** (0.104)** 
Math 0.157 0.137 0.362  0.193 0.11 0.545  0.127 0.16 0.223 
 (0.056)** (0.061)* (0.069)**  (0.081)* (0.087) (0.100)**  (0.081) (0.088) (0.098)* 
Science 0.06 0.24 0.261  0.098 0.233 0.351  0.042 0.237 0.231 
 (0.058) (0.062)** (0.070)**  (0.083) (0.087)** (0.100)**  (0.084) (0.090)** (0.100)* 
8th grade            
Language 0 0.003 0.456  0.058 -0.005 0.572  -0.035 0.081 0.328 
 (0.091) (0.082) (0.092)**  (0.13) (0.116) (0.130)**  (0.135) (0.12) (0.134)* 
Math 0.196 0.077 0.393  0.278 0.157 0.303  0.229 0.053 0.452 
 (0.088)* (0.079) (0.087)**  (0.128)* (0.113) (0.125)*  (0.128) (0.115) (0.125)** 
Natural Science -0.043 0.032 0.427  -0.091 -0.011 0.482  0.062 0.114 0.341 
 (0.086) (0.078) (0.087)**  (0.119) (0.108) (0.125)**  (0.126) (0.116) (0.127)** 
Social Science 0.075 -0.041 0.521  0.092 -0.048 0.675  0.123 0.04 0.337 
  (0.091) (0.08) (0.089)**   (0.129) (0.112) (0.125)**   (0.134) (0.121) (0.131)* 
10th grade            
Language 0.266 0.132 0.03  0.287 0.262 0.155  0.306 0.034 0.052 
 (0.038)** (0.037)** (0.038)  (0.059)** (0.056)** (0.062)*  (0.055)** (0.058) (0.057) 
Math 0.308 0.053 0.064  0.321 0.113 0.145  0.34 0.021 0.108 
  (0.034)** (0.034) (0.035)   (0.052)** (0.051)* (0.058)*   (0.051)** (0.054) (0.053)* 
School Fixed 
Effects 

√ √ √  √ √ √ 
 

√ √ √ 

Individual and 
Family Controls 

√ √ √  √ √ √ 

 

√ √ √ 

Cohort Mean 
Controls 

√ √ √   √ √ √ 
  

√ √ √ 

Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at home, parents´ 
expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual controls average by school and year, and 
teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school level are reported in parenthesis. * significant at 5%; ** 
significant at 1% 
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Table 46. Estimates of the Effect of Proportion Female in the Classroom on Student Achievement in 4th, 8th and 10th grade, by 
gender of the teacher and the student 
                      

   All students  Female students  Male students 

 
All 

Students  

With a Female 
Teacher 

With a Male 
Teacher 

 With a Female 
Teacher 

With a 
Male 

Teacher 

 With a 
Female 
Teacher 

With a Male 
Teacher 

 (1)  (2) (3)  (4) (5)  (6) (7) 
4
th
 Grade           

Language 0.215  0.214 0.174  0.195 0.153  0.252 0.266 
 (0.037)**  (0.043)** (0.245)  (0.062)** (0.342)  (0.062)** (0.379) 
Math 0.214  0.227 0.502  0.266 0.446  0.183 0.544 
 (0.035)**  (0.041)** (0.229)*  (0.059)** (0.325)  (0.059)** (0.345) 
Science 0.184  0.182 0.218  0.208 0.265  0.171 0.158 

 (0.036)**  (0.041)** (0.235)  (0.059)** (0.339)  (0.060)** (0.345) 
8th Grade           

Language 
0.194  0.199 -0.06  0.254 -0.093  0.183 0.016 

 (0.032)**  (0.057)** (0.176)  (0.081)** (0.249)  (0.084)* (0.256) 
Math 0.148  0.184 0.173  0.208 0.212  0.179 0.215 
 (0.030)**  (0.074)* (0.079)*  (0.109) (0.112)  (0.107) (0.116) 
Nat.Science 0.114  0.032 0.2  -0.004 0.156  0.103 0.221 

 (0.030)**  (0.058) (0.114)  (0.082) (0.158)  (0.086) (0.172) 

Soc.Science 0.202  0.211 0.266  0.264 0.245  0.195 0.272 

 (0.031)**  (0.068)** (0.095)**  (0.095)** (0.133)  (0.1) (0.141) 
10th Grade           

Language 0.152  0.146 0.104  0.227 0.157  0.169 0.088 
 (0.022)**  (0.028)** (0.052)*  (0.044)** (0.084)  (0.043)** (0.079) 
Math 0.15  0.086 0.131  0.116 0.123  0.09 0.221 
 (0.020)**  (0.033)** (0.033)**  (0.051)* (0.053)*  (0.048) (0.052)** 
School Fixed Effects √  √ √  √ √  √ √ 

Individual and Family 
Controls 

√  √ √  √ √  √ √ 

Cohort Mean Controls √   √ √   √ √   √ √ 

Notes: Individual and Family Controls include: both parents´ years of schooling, number of people living in household, family income, number of books at 
home, parents´ expectation of student attainment, and indicator of missing variables in these covariates. Cohort mean control include students individual 
controls average by school and year, and teacher characteristics. The regressions include school fixed effects. Robust standard errors clustered at the school 
level are reported in parenthesis. * significant at 5%; ** significant at 1%
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Figure 15. Marginal Effect for the whole sample of students 
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Figure 16. Marginal Effect for male students 
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Figure 17. Marginal Effect for Female Students 
  
 

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

II III IV V

Language 8 Math 8 Natural Science 8 Social Science 8 Language 10 Math 10

 
Figure 18. Marginal Effect for female students without 4th grade data 

 

 
 
 
 



 

 

 
 

136 
 

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

II III IV V

Language P Math P Science P Language PV Math PV Science PV

 
Figure 19. Marginal effect for the whole sample of 4th grade students, by type of 
school 
Note: P Public schools; PV: private voucher; Private schools not included because effects are 
mostly not statistically significant. 
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Figure 20. Marginal Effect for female students in 4th grade data that attend a 

public school 
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Figure 21. Marginal Effect for male students in 4th grade data that attend a public 

school 
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Figure 22. Marginal effect for female 8th grade students that attend a public school 
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Figure 23. Marginal effect for male 8th grade students that attend a public school 
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Figure 24. Marginal effect for 10th grade students by type of school 

 
Note: P Public schools; PV: private voucher; Private schools not included because effects are 
mostly not statistically significant. 
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Figure 25. Marginal effect for 10th grade female students by type of school 

 
Note: P Public schools; PV: private voucher ; Private schools not included because 
effects are mostly not statistically significant.  
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Figure 26. Marginal effect for 10th grade male students by type of school 

 
Note: P Public schools; PV: private voucher ; Private schools not included because 
effects are mostly not statistically significant. 
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V-- General Conclusions and Policy Recommendations 

 

 The existence of gender peer effects has important implications providing new strategies 

to achieve more equality in education and provide new evidence on gender differences in 

educational outcomes. Whether the achievement of students is affected by the share of female 

students in their classroom, cohort and school, and whether this effect varies by socioeconomic 

background of the student, the gender of the student and the type of school it attends, is central 

for educational policy. Expanding the knowledge on gender peer effects provides valuable 

information on how students should be grouped in order to achieve certain equity goals or to 

maximize the outcomes of the educational process. If peer effects are important, policies that 

tackle individuals but not groups may have limited consequences. 

Chile’s educational system provides an interesting scenario to study gender peer effects in 

education. On the one hand, it displays a large gender achievement gap favoring boys in math 

and science, compare to other countries. Understanding this gender gap has become a major 

policy issue in Chile. On the other hand, the unique system of vouchers and school choice 

present in the Chilean school system, allowed us to evaluate gender peer effects in different 

contextual settings. It has been documented the stratification of students in the Chilean school 

system, with vulnerable students concentrated in higher proportion in public schools  

This paper presented new research on gender peer effects using recent data from Chile. This 

work used data from SIMCE, a national standardized assessment in 4th, 8th and 10th grade. Using 

different empirical angles and data, in order to deal with the econometric problems inherent to 

any study of peer effects, it addressed:  whether cohort’s proportion of girls influences student’s 
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educational outcome; whether assignment to a classroom with a higher proportion of girls 

influences student’s educational outcome, and how they vary in different stages of schooling; 

and possible channels that can help explain gender peer effects. We summarized the questions 

under the concept of gender peer effects, looking at the effect of the gender of the student’s peers 

on students’ cognitive outcomes.  

Within a household allocation model and following the literature on educational production 

function, we used specific functions to formulate achievement, allowing the relationship between 

inputs and schooling outcomes differ across grades, for sub-population groups, and to have a 

non-linear relationship of the treatment. Assuming technology varies across grades, gender, 

students´ socioeconomic background, and type of school seems much more realistic and provides 

much more precise information on gender peer effects, especially due to the stratification of the 

Chilean school system.  

We started by analyzing the effect of the proportion of female students at the grade level and 

its impact on students´ performance and different sub-population groups in standardized test 

score using year to year changes in the proportion of girls within the school as an explanatory 

variable. Then, using similar methodology, we estimated the effect of the proportion of female 

students at the classroom level and its impact on students´ performance for different sub-

population groups in standardized test score exploiting classroom to classroom changes in the 

proportion of girls within the school as an explanatory variable. After controlling for differences 

in socioeconomic background, school and cohort´s characteristics, our results clearly show that 

gender composition has a robust and statistically significant effect on performance. The study 

finds that a larger share of female students in the cohort and classroom level is beneficial for 

academic achievement. The effect of gender peer effects at the classroom level, are statistically 
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significant and positive across grades and subjects, and they are bigger than the ones estimated at 

the cohort level, supporting the idea that peer effects get larger the closer we are to the contexts 

in which they operate.  

Overall the effect is slightly stronger for female students. The estimated effect of an increase 

in 10 percent point of the proportion of female students in the classroom is about 2 to 8 percent 

of one standard deviation in student test scores, and for boys between 1 to 5 percent. Also, is 

significantly bigger in schools with a higher proportion of vulnerable families, which in great 

numbers correspond to public schools. Our hypothesis is that the mediating factors of gender 

peer effects, such as more female students improving classroom behavior, have stronger effects 

in more vulnerable schools where there is less appropriate classroom atmosphere towards 

learning. 

We explore possible channels that can shed light on the mechanism through which 

female students in class impact their peers. We find some evidence that there is an increase in the 

amount of curriculum that teacher can cover during the academic year, and an increase in 

teachers´ expectation on academic attainment of their students when there is an increase in the 

share of female students. Unfortunately our data did not allow us to explore thoroughly the 

hypothesis of bigger impact of gender peer effects on classroom learning atmosphere in more 

difficult contexts, and the instruments used are an imperfect measure of classroom disruption. 

Some evidence of differential effect according to the gender of the teacher, but is not conclusive 

and robust across estimations.  

Finally, we explored non-linearities of gender peer effects by gender of the student.  Evidence 

suggested that gender composition does not have a linear relationship with achievement. For 

schools and classrooms where female students are in a super minority we founded in all cases a 
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big and statistically significant effect in achievement when increasing the proportion of female 

students. Students, both boys and girls, that attend a school with less than 40% approximately 

had significant benefits in their achievement overall with an increase in the proportion of female 

students in the class. In fact, large effects are found when the initial proportion of female peers in 

the cohort was less than 33 percent female. But for boys this increment in performance is at a 

decreasing rate. It is unclear, though, if there is a specific optimal threshold of the rate of girls 

and boys in the classroom that maximizes boys achievement. Some evidence suggested an 

optimal rate between 50 and 60 percent females. For girls, the increment in performance in the 

upper grades showed a growing rate. A girl in 8th or 10th grade had a larger increment in student 

test score when the proportion of female peers exceeded 60 percent (approximately). With policy 

targeting in mind, one could argue that single-sex classrooms in certain subjects appear as a 

possibility in the upper grades in order to reduce the achievement gap between female and male 

students. In a coeducational context, males would benefit from the presence of girls in the 

subjects where they have mixed classes and girls would benefit largely in classroom with a high 

proportion of female students, in those subjects where they have currently a disadvantage.   

The nonlinearity and heterogeneity of the effect also opens up the possibility to reshuffle 

students into an optimal classroom allocation within schools in order to increase average 

performance without necessarily requiring additional resources. In contrast to reshuffling 

students across schools, this can be an easy and cost-effective policy to implement, especially in 

schools that attend vulnerable families where the effect is positive and significantly bigger than 

in schools that serve wealthier families.   

Also, and area of future research is the measurement of gender peer effects together with 

contextual responses (classroom behavior and violence, curriculum, do teacher adjust time and 
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expectations of students academic attainment). For example, knowing whether gender, behavior, 

or some combination of the two is responsible for observed peer effects is necessary for the 

development of an accurate model of education production and has important implications on 

how we organize schools and classrooms. If gender, which is fixed, is solely responsible for 

observed gender peer effects, then the appropriate policy response would be to re-organize 

classrooms and schools. However, if behavior proves to be an important factor (though not 

necessarily the only one) policies that consider the ways schools, teachers, administrators and the 

community alter the behavior of the students and influence peer effects is a much more concrete, 

sustainable, feasible and cost-effective alternative than reshuffling students across schools.  

There are some limitations to this study that need to be acknowledged. The variability in 

peer composition, although exists and allows robust estimation of the models, it is limited and 

may not capture endogenous teacher response to bigger changes in classroom composition, 

possible yielding a misleading picture of the impact of policy-driven larger-scale changes in 

gender class composition (see Duflo, Dupas & Kremer, 2007). Moreover, the selection problem 

may persist resulting in biased results of gender peer effects. Additional analyses on gender peer 

effects should attempt to focus on the possible channels that can help explain the results from 

this study and explore more in depth (or collect) information of other instruments that may 

reflect better aspects of classroom atmosphere, classroom disruption and school violence. 

Moreover, future analyses might also address gender peer effects in different socioeconomic 

contexts using qualitative studies that can help inform these results.   
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VII-- Appendices 

Appendix 1: School socioeconomic group classification 

Socioeconomic group 
classification 

Years of schooling 
 

Household Average 
Income 

Index of school 
vulnerability Mother Father 

1 < 9 < 9 $0-$134,000 60.01%- 100% 

2 9-10 9-10 $134,001-$215,000 37.51%-60% 

3 11-12 11-12 $215,001-$375,000 20.01%37.5% 

4 13-14 13-14 $375,001-$800,000 0.01%-20.00% 

5 > 14 > 14 > $800,001 0% 
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Appendix 2: Effect of Change in the Proportion of Female Students by School Socioeconomic 
Classification 

Table A4. Effect of Change in the Proportion of Female Students in 4th grade, by school  
socioeconomic classification. 
                    

 All 
School SES Classification A  B  C  D  E 
  (1)   (2)   (3)   (4)   (5) 
          
Language 0.345  0.242  0.278  0.111  -0.102 
 (0.208)  (0.067)**  (0.061)**  (0.085)  (0.137) 
Math 0.354  0.29  0.22  0.104  -0.101 
 (0.203)  (0.064)**  (0.058)**  (0.079)  (0.126) 
Science -0.035  0.288  0.259  -0.001  -0.273 
 (0.207)  (0.066)**  (0.059)**  (0.079)  (0.128)* 
School Fixed Effects √  √  √  √  √ 
Individual and Family 
Controls 

√ 
 

√  √ 
 

√  √ 

Cohort Mean Controls √  √  √  √  √ 
Number of students 4,853  40,053  55,798  28,709  11,858 
Number of schools 92  607  667  342  177 
Type of schools                  
(% within groups)          

Municipal 92  84  41  11   
Private voucher 8  16  59  89  20 
Private voucher         80 

Total average enrollment 524  649  845  843  663 
Mean Class Fraction 
Female 0.481  0.481  0.480  0.484  0.496 
Mean S.D. Class Fraction 
Female 0.058  0.055  0.053  0.050  0.045 
Average R-squared 0.23   0.20   0.19   0.17   0.13 
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Table A5. Effect of Change in the Proportion of Female Students in 8th grade, by school 
socioeconomic classification. 
          

 All 

School SES Classification A  B  C  D  E 

 (1)  (2)  (3)  (4)  (5) 

          

Language 0.167  0.195  0.236  0.019  0.222 
 (0.135)  (0.049)**  (0.054)**  (0.092)  (0.125) 
Math 0.194  0.144  0.15  0.061  0.152 
 -0.134  (0.047)**  (0.052)**  -0.088  -0.119 
Natural Science 0.054  0.119  0.166  0.004  -0.094 

 (0.126)  (0.045)**  (0.052)**  (0.091)  (0.126) 

Social Science 0.18  0.212  0.222  0.069  0.227 

 (0.134)  (0.047)**  (0.054)**  (0.091)  (0.121) 
School Fixed Effects √  √  √  √  √ 

Individual and Family 
Controls 

√ 

 

√  √ 

 

√  √ 

Cohort Mean Controls √  √  √  √  √ 

Number of students 6,972  57,575  65,243  24,570  10,664 
Number of schools 126  804  718  296  158 
Type of schools                  
(% within groups)          
Municipal 87  85  48  12   
Private voucher 13  15  52  86  7 
Private voucher       2  93 
Total average enrollment 400  616  873  756  624 
Mean S.D. Class Fraction 
Female 0.064  0.062  0.055  0.050  0.054 
Mean Class Fraction Female 

0.488  0.484  0.487  0.501  0.486 
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Table A6. Effect of Change in the Proportion of Female Students in 10th grade, by school  
socioeconomic classification. 
  
                   

 All 

School SES Classification A  B  C  D  E 

  (1)   (2)   (3)   (4)   (5) 

          

Language 0.303  0.126  0.192  0.055  -0.166 
 (0.045)**  (0.031)**  (0.055)**  (0.092)  (0.117) 
Math 0.377  0.074  0.18  0.029  -0.102 
 (0.041)**  (0.028)**  (0.050)**  (0.085)  (0.103) 
School Fixed Effects √  √  √  √  √ 

Individual and Family 
Controls 

√ 

 

√  √ 

 

√  √ 

Cohort Mean Controls √  √  √  √  √ 

Number of students 30,863  71,276  39,082  19,546  10,930 
Number of schools 324  493  322  221  165 
Type of schools                  
(% within groups)          

Municipal 74  56  30  5   
Private voucher 26  44  70  93  8 

Private        2  92 
Mean S.D. Class Fraction 
Female 0.100  0.091  0.071  0.057  0.059 
Mean Class Fraction Female 

0.472   0.477   0.520   0.537   0.496 

 


