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Abstract

This paper uses rich administrative data from Chile to estimate teacher-value

added on test scores and on an educational attainment index. We allow each teacher

to have a different TVA for male and female students, and show that differences

in TVA explain an important part of the gender gaps we observe on test scores

and on postsecondary education trajectories. We next exploit rich information on

teaching practices and show that there are no important differences on what makes

teachers effective for male and female students. We do find, however, significant

associations that suggest that certain practices benefit students independently of

their gender. Finally, we also find that female teachers are on average more effective

at teaching female students, and that math teachers tend to be biased in favor of

male students.
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1 Introduction

Teachers are among the most influential actors on children’s and teenagers’ lives. They

not only affect students’ academic performance, but also long term outcomes, including

college enrollment and future earnings (Chetty et al., 2014a,b; Jackson, 2018). Despite

their relevance, we know little about what makes teachers effective, and whether there

are some elements that make them better at teaching certain groups of students (Araujo

et al., 2016). There is some evidence that male and female students respond differently to

certain teachers’ characteristics, suggesting that differences in teacher effectiveness across

genders could explain part of the large gender gaps we observe on educational outcomes

(Fryer and Levitt, 2010; Goldin et al., 2006).1

This paper provides evidence that teachers are not equally effective at teaching male

and female students, and that these differences explain an important part of the gender

gaps on educational outcomes. To estimate teacher effectiveness, we build on the work

of Chetty et al. (2014a) and Jackson (2018). We expand their work by allowing teachers

to differentially affect male and female students. Following Jackson (2018), we allow

teachers to affect their students in two skills dimensions (i.e., cognitive skills, and other

skills related to educational attainment).2 We thus estimate two gender-specific teacher

value-added (TVA) indexes for each teacher: one focused on test scores, and one focused

on educational attainment.

Two contemporaneous papers—Aucejo et al. (2020) and Delgado (2021)—also investigate

differences on teacher effectiveness by students’ gender. The former focuses on public

schools from six urban districts in the United States, while the latter on public schools

1 Fryer and Levitt (2010) document the emergence of a relevant gender gap in math during primary
school. The paper also reports relevant gender gaps both in math and reading test scores among the
countries that participate of the Program for International Student Assessment (PISA). Goldin et al.
(2006) focuses instead on college attendance. It shows that the gender gap in college attendance
and graduation reversed over the past 50 years, and that currently women are more likely than men
to attend and complete higher education. The gender gaps we observe in test scores and higher
education attendance in Chile—the setting that we study— follow the same pattern documented
for the US.

2 The idea of educators affecting multiple students’ dimensions is also used in Mulhern (2020), who
studies school counselors’ VA and their role on students’ higher education trajectories.
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in Chicago. This paper, instead, focuses on the universe of schools in Chile and expands

the previous analyses by allowing teachers to influence students beyond test scores. In

particular, we are able to study teachers’ effects on high school completion and on higher

education trajectories.

To estimate our TVA indexes, we take advantage of rich administrative data from Chile

that allow us to link students to their eighth-grade math and Spanish teachers, and to

follow them throughout high school and in their transition to higher education. Eighth

grade is a particular relevant year for Chilean students as it defines the end of primary

education. For most students this means that they will have to choose a high school and

an educational track at the end of the academic year. This makes eighth-grade teachers

particularly relevant for the educational trajectories of their students.

The key challenge for the estimation of a TVA model is to account for any systematic

sorting of students to teachers and thus, make sure that differences in outcomes across

students capture the causal impact of teachers. To overcome this concern, when esti-

mating our TVA models, we control for prior test scores, as well as for a rich set of

socioeconomic characteristics at student, class, and school level.3

We present three sets of results. Firstly, we show that both TVA indexes—i.e., on test

scores and on the educational attainment index—impact important students’ outcomes

including test scores, high school graduation, higher education attendance, and the type

of higher education institution attended. Although the TVA on test scores is more rele-

vant for students’ performance on standardized exams, it still plays a role on the other

outcomes that we study. The opposite is true when focusing on the TVA on the ed-

ucational attainment index. The fact that both TVA measures are relevant for most

outcomes suggests that teachers’ quality is not uni-dimensional, and that there are dif-

ferent ways in which teachers influence their students. Our estimates on teacher effects

are slightly larger than the ones reported by Jackson (2018), but are similar to the ones

reported by Chetty et al. (2014a) for the US, by Araujo et al. (2016) for Ecuador, and

3 Chetty et al. (2014a) shows that controlling for a student’s own lagged test scores generates a point
estimate of the forecast bias that is small and not statistically significant.
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by Bau and Das (2020) for Pakistan. These last two papers are among the few that have

estimated TVA in developing countries.

Secondly, we find important differences on teacher effectiveness for male and female

students. On average, female students have math teachers with lower test-scores-TVA

(0.43σ), and reading teachers with higher test-scores-TVA (0.49σ) than male students.

Female students also have teachers with a higher TVA in terms of the educational at-

tainment index (0.63σ). These differences are large. We show that if we were able to

eliminate these differences, the gender gap on test scores would fall by 54% in math and

by 57% in Spanish. Similarly, the gender gap on higher education attendance would fall

by around 30%. Our analyses indicate that differences on the TVA that female and male

students face are explained by within teachers differences on gender-specific TVA, rather

than by their allocation.

Finally, we rely on rich survey data covering the universe of eighth-grade students and

math teachers to explore whether teachers’ characteristics and practices are associated

with their effectiveness. We find a similar association between most teacher practices and

their effectiveness at teaching male and female students. This suggests that at least in

terms of the practices we observe, there are no large differences on what makes a teacher

good for students of different genders. We do not find important differences either on

the practices that male and female students report from their teachers, suggesting that

teachers are not using dramatically different approaches to teach male and female stu-

dents. Despite not finding large differences on the association between teaching practices

an teacher effectiveness for female and male students, we do find that many teaching

practices are associated with higher TVA for both genders.

In addition to contributing to the literature on teacher value-added, our results add to

the research studying the role of teachers on gender gaps in educational outcomes. An

important part of this literature has focused on the effect of a teacher’s gender. It has

been shown that especially female students perform better when they have a teacher of

their same gender (Dee, 2005, 2007; Carrell et al., 2010; Paredes, 2014; Lim and Meer,
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2017). However, Sansone (2017) shows that after controlling for teachers’ behaviours,

attitudes, and expectations the gender of the teacher does not seem to matter. In the

context of higher education, Bettinger and Long (2005) and Porter and Serra (2020) show

that female professors influence the major choice of female students. Teachers’ gender is

not the only characteristic of teachers that has been shown to affect the gender gap. A

recent body of evidence shows that teachers’ gender stereotypes biases can also signifi-

cantly impact students’ performance (Carlana, 2019; Lavy and Sand, 2018).

Our work, instead of focusing on specific teachers’ characteristics, studies differences on

teacher effectiveness across genders. Relying on TVA models we show that differences

on teacher effectiveness account for an important part of the gender gaps that exist on

educational outcomes. We also study the relationships between teacher effectiveness for

male and female students and certain teachers’ characteristics and practices. Consis-

tently with previous research, we find that female teachers are on average more effective

at teaching female students. We, however, do not find a relationship between teachers’

gender and their effectiveness at teaching male students. We also find that teachers with

a greater gender bias—measured by discrepancies between students’ ranks in standard-

ized test scores and in subject-specific GPA—are less effective at teaching both male and

female students. In the setting we study, we show that math teachers are more likely to

be biased in favor of male students, which adds to the gap we observe in teacher effec-

tiveness across students’ gender.

The rest of the paper is organized in six sections. Section 2 describes the Chilean educa-

tional system; section 3 describes the data; section 4 introduces the conceptual framework

and empirical approach we use to estimate teacher value added; section 5 discusses the

main results of the paper; section 6 presents two exercises to validate our teacher value

added estimates; and finally, section 7 concludes.
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2 Education Institutions in Chile

In Chile, compulsory education lasts 12 years and is organized in two cycles: primary

education (grades 1 to 8), and secondary education (grades 9 to 12).4 After completing

their compulsory education, individuals can continue their studies in vocational higher

education institutions or universities.

Primary and secondary education is offered by three types of schools: public schools,

charter schools, and private schools. Public and charter schools cater for 93% of the

students in the country and are currently fully funded by the state through a voucher

system.5 Private schools cater for the additional 7% of the students and are funded

through tuition fees. Public, charter and private schools not only differ in terms of

funding, but they are also subject to different regulations and governing bodies, which

results in important differences in autonomy (additional details in Barrios-Fernández and

Bovini, 2021).

Chile has a nationwide standardized low-stakes exam system (SIMCE). The SIMCE is a

multiple choice exam administered at the end of the school year and marked by external

examiners. Students are tested in grades 4, 8, and 10 and although the subjects covered

in the exam vary across years, students are consistently tested on math and Spanish.6

Higher education is offered by three types of institutions: vocational centers, professional

institutes, and universities.

Most universities select their students using a centralized admission system that only

considers students’ performance in high school and in a national level university admission

exam (PSU). The PSU is taken at the end of the academic year, and since 2006 all students

graduating from public and charter schools can register for free. The universities that

do not participate in the centralized admission system still have important incentives

4 Students typically start primary education when they are six years old, and complete secondary
education when they are eighteen years old.

5 Charter schools were able to charge tuition fees until 2016. The resources they received through the
voucher system were inversely proportional to the fees they charged.

6 The testing frequency varies by grade. The SIMCE is applied annually to students in grade 4, and
on a regular basis to students in grades 8 and 10.
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to consider PSU scores (additional details in Barrios-Fernández, 2021).7 In contrast,

professional institutes and vocational centers do not typically rely on the PSU to select

their students.

3 Data

This section describes the sources of the data and the samples we use to estimate

teacher value added and to study its consequences on students’ outcomes.

3.1 Data sources

This paper combines administrative data from three public agencies: the Ministry of

Education, the Education Quality Agency, and the Department of Evaluation, Assess-

ment and Educational Records (DEMRE) of the University of Chile, the agency respon-

sible for the university admission exam (PSU). We collect data on students, teachers and

schools.

Regarding students, we observe the cohorts starting eighth grade between 2009 and 2014.

We follow them throughout primary and secondary education, and in their transition to

higher education. In the student registers of the Ministry of Education, we observe the

school and class in which they were enrolled, their attendance level, and their GPA from

2002 onwards. We also observe the educational track they choose in high school, and

for those who enroll in higher education, the institution and program that they attend.

We complement these data with registers from the Education Quality Agency (i.e., the

agency in charge of the SIMCE). In the SIMCE registers we observe students’ math and

Spanish scores in fourth and eighth grades, as well as socioeconomic and demographic

characteristics reported by their parents in a survey administered when the students take

the SIMCE. Finally, from the DEMRE, we obtain students’ performance in the different

sections of the university admission exam (PSU), and from the Ministry of Education the

higher education institution and program in which students enroll.

7 For instance, eligibility for most of the financial aid programs for university studies depend on the
score students obtain in the PSU.
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Regarding teachers, the registers of the Ministry of Education contain information on their

gender, age, subject-school-grade-class taught, number of teaching hours, and experience.

We complement these data with information on students’ perceptions and teachers’ prac-

tices collected through surveys that both students and teachers answer with the SIMCE.

Finally, from the registers of the Ministry of Education we gather information on school

and higher education institutions. For schools, we observe their administrative depen-

dence (i.e., public, charter or private) and municipality, while for higher education insti-

tutions, we observe their ownership, location and years of accreditation.8 We also observe

the duration, tuition fees, and field of study of each higher education program.

3.2 Sample definition

This section describes the sample that we use to estimate teacher value added. To

build this sample, we link students taking the SIMCE in eighth grade with their test scores

in fourth and eighth grades and with their math and Spanish teachers. We complement

these data with the parents’ answers to a survey they respond when their children take

the SIMCE, and with additional variables from the Ministry of Education and from the

DEMRE. By combining these datasets, we create a dataset that includes the universe

of grade 8 students taking the SIMCE between 2009 and 2014 in which we observe stu-

dents and teachers links, students’ performance in the math and Spanish sections of the

SIMCE, their GPA and attendance in eighth grade, whether they enroll and complete

high school, whether they register for the PSU, their scores in the PSU, and the higher

education program and institution in which they enroll.

Table I presents summary statistics for this sample. The sample is balanced in terms

of gender, and the average student is around 14 years old when taking the SIMCE.

Around 55% of the students come from households in which monthly income is below

CLP 300,000; only 25% of them have a mother who attended postsecondary education;

8 In Chile, higher education institution are periodically evaluated by an external authority, the Na-
tional Accreditation Agency. Based on this evaluation, institutions are awarded with a certificate of
quality. This certificate is valid between 2-7 years, depending on how well the institution performs in
the evaluation. We define a selective institution as an institution that has been given the certificate
for at least 5 years.
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and 92% attend a subsidized school. In terms of academic performance, female students

have a better GPA and obtain higher scores in the Spanish section of the SIMCE and of

the PSU. They are also more likely to complete high school, take the PSU, and enroll in

higher education.9 Male students, on the other hand, perform better on the math section

of the SIMCE and of the PSU, and are more likely to enroll in a selective university. We

do not observe important differences in the characteristics of the teachers that female

and male students have in eighth grade.

We create an additional sample to study the relationship between our measures of teacher

effectiveness and teachers’ practices. We link each teacher-year in our sample to the

teacher value added measures we estimate, and to the surveys that they and their stu-

dents answer together with the SIMCE. This allows us to observe additional teachers’

characteristics and some of their teaching practices.

4 Teacher Effects

4.1 Conceptual Framework

Teacher value-added models have typically focused on the impact of teachers on stu-

dents’ test scores. It has been shown that having a high value-added teacher in terms

of test scores not only improves students’ performance on standardized tests, but also

increases college attendance and earnings (see for instance Chetty et al., 2014b). How-

ever, teachers also have the potential to impact their students in other dimensions. Recent

work shows that the influence of educators in dimensions not directly related to test scores

also plays an important role in the students’ education trajectories (see for instance Jack-

son, 2018; Mulhern, 2020). We build on these findings and allow teacher effects to be

multidimensional. Specifically, we allow teachers to differentially impact their students’

cognitive skills and other skills determining educational attainment.10 The rest of this

9 The figures on high school enrollment and completion focus on regular tracks of high school. This
means that the actual share of individuals completing high school is larger than the share presented
in Table I.

10 Note that we still allow teachers to influence their students’ educational achievement through the
formation of cognitive skills. We simply expand the model to allow them to also influence educational
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section describes the conceptual framework in which we base our analyses.

Our focus is on eighth-grade teachers. This is an important year for Chilean students as

it is the last year of their primary education, and most will have to choose a high school

and decide the educational track they would like to follow.11 Prior to eighth grade, stu-

dents acquire a stock of cognitive skills c, and other skills that influence their educational

attainment a, described by the vector vi:

vi = (vci, vai)
T (1)

This initial endowment reflects cumulative effects of school, and other inputs that con-

tribute to its formation, like family support and extracurricular activities.

In eighth grade, students are assigned teachers for different subjects, including math and

Spanish. For simplicity, this conceptual framework focuses on one of them. Teacher j’s

quality is characterized by the vector wj. We allow teachers to differentially impact their

students’ cognitive skills and other set of skills that influence their educational attain-

ment. In addition, since we are interested in studying differences in teacher effectiveness

by students’ gender, we also allow teachers’ quality to differ for male and female students.

Thus, we define for each teacher a gender specific quality vector wG
j , with G = {F,M}.

wG
j = (wG

cj, w
G
aj)

T (2)

Following Jackson (2018), we allow each student to differentially respond to teacher qual-

ity, Di.

achievement through other channels.
11 There are some schools that offer primary and secondary education in the same establishment,

but most subsidized schools specialize in one level of education. In eleventh grade, students can
choose between an academic and a vocational track. There are multiple specializations within the
vocational track. Not all high schools offer both tracks, and the available specializations also vary
across schools.
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Di =

Dic 0

0 Dia

 (3)

Thus, the effectiveness of teacher j on student i is given by wG
ij = Diw

Gi
j , and male and

female students’ ability at the end of grade eight is defined by the following expression:

αGi
ij = vi +Dicw

Gi
cj +Diaw

Gi
aj + φGi

i−j

Where φGi
i−j is the impact of the other teachers of student i on his/her ability vector.

Considering that students’ test scores, but also other measures of academic success, in-

cluding high school completion and enrollment in higher education depend on their ability

αij:

Yij = (αGi
ij )Tβ + εij ≡ (vi + wGi

cij + wGi
aij + φGi

i−j)
T

βc
βa

 + εij (4)

Where βc and βa describe how the outcome Yij depends on cognitive skills and on other

skills related to educational attainment.

Teachers affect students’ outcomes through their impact on students’ abilities, αij. From

expression (4), the effect of teacher j on students’ outcomes is a weighted average of

the contribution of the teacher to each ability dimension, θij = (wGi
ij )Tβ. Therefore, the

average effect of teacher j on female and male students is given by:

θFj = E[wF
ij |F ]Tβ, and θMj = E[wM

ij |M ]Tβ

11



4.2 Estimation of Teachers’ Value Added

To estimate teachers’ value added, we build on Chetty et al. (2014a). However, we

allow each teacher to have a differential effect on male and female students. In addition

to estimating teachers’ effects on test scores, we also estimate their effects on educational

attainment.12

Following the notation introduced in Section 4.1, let i index students, j teachers, and t

academic years. In addition, let Fi be a dummy variable indicating whether a student is

female. Since we do not observe the vector describing students’ initial endowments, we

will estimate an empirical version of expression (4):

Yijt = β0 + β1Xit + Fiθ
F
jt + (1− Fi)θ

M
jt + εijt (5)

Where θFjt and θMjt can be interpreted as the benefits that female and male students respec-

tively receive from teacher j. Xit is a vector of students’ characteristics that includes past

test scores, and socioeconomic and demographic characteristics.13 The key identification

assumption behind this approach to estimate a teacher value added is that, conditional

on the set of controls, students’ potential outcomes are constant across teachers.

To estimate the teacher value added of teacher j for his/her students on year t, we first

obtain θ̂jt
F

and θ̂jt
M

from expression (5). Then, we predict the value added of teacher j

in year t for gender G only using information from the other years in which the teacher

j is observed. Thus, the predicted teacher effect is given by the best linear predictor of

Ȳ G
jt based on Ȳ G

j−t:

12 To estimate teacher effects on educational attainment we use an index that combines indicators of
attendance in grade 8, high school enrollment, high school completion, registration for the university
admission exam, enrollment in higher education, enrollment in university, and enrollment in a
selective university. See Section 5 for more details.

13 The full set of controls includes mother educational level, household income level, student age, school
administrative dependence, class size, share of female students in the class, whether the school is
situated in a rural area, attendance, and math and Spanish test scores in grade 4. Individual level
controls are also used to build averages at the class and the school level that are also included as
controls.
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θ̂Gjt ≡ E[θGjt|θGj−t] = ψG′
θGj−t (6)

As shown by Chetty et al. (2014a), ψG = (ψG
1 , ..., ψ

G
t−1, ψ

G
t+1, ..., ψ

G
t+S) is a shrinkage

estimator, where the coefficients of the vector are chosen to minimize the mean-squared

error of the forecast of the outcome. By excluding year t from our value-added estimates,

we avoid using the same group of students to both estimate teachers’ quality and teachers’

impact on students’ outcomes.

We follow this procedure using test scores and an index of educational attainment as

outcomes. Thus, for each teacher and student-gender, we estimate two measures of

teacher effectiveness. Considering the different nature of the outcomes used to build

them, we hope they also capture different dimensions of teachers’ quality. We discuss

this in more detail in Section 5.

5 Results

This section presents the main results of the paper. It begins by discussing the effect

that teachers have on test scores and other educational outcomes for both male and female

students. Then, it presents the differences we find in the quality of the teachers to which

male and female students are allocated in grade 8, and the implications of these differences

for the gender gaps we observe in academic performance. The section concludes by

studying associations between different teachers’ characteristics and practices and their

effectiveness at teaching female and male students.

5.1 Teacher Value Added and Students’ Outcomes

We study the effect of teachers on different educational outcomes of both female and

male students. According to the conceptual framework introduced in Section 4.1, teachers

can affect students’ outcomes by improving either their cognitive skills or another set of

skills that influence educational attainment. To study this in more detail, we estimate
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teachers’ value added (TVA) in two outcomes: test scores, and an index of educational

attainment. Note that both TVA estimates capture a weighted average of teachers’ impact

on cognitive and educational attainment skills. However, since the outcomes behind each

TVA estimate are of different nature, these TVA likely reflect different dimensions of

teachers’ effectiveness. The correlations presented in Panel (A) of Table II are consistent

with this idea; TVA on test scores and TVA on the educational attainment index are

positively correlated, but the correlations are far from one.

Thus, to study the effect of a teacher’s effectiveness on different educational outcomes we

will rely on the following specification:

Y G
ijt = β0 + β1 ˆθ1jt

G
+ β2 ˆθ1jt

G
Fi + β3 ˆθ2jt

G
+ β4 ˆθ2jt

G
Fi + β5Xit + εijt (7)

As shown in expression (7), we include both TVA estimates simultaneously. By including

both of them in the same specification, we will be able to capture the effect of different

dimensions of teacher effectiveness (i.e., the part that is unique to each TVA index). The

superindex G indicates that the same teacher can have different TVA for male and fe-

male students. Thus, the TVA measures a student receives in this specification depends

on the student’s gender. By adding the interaction between the TVA measures and a

female indicator, we allow teacher effectiveness to differentially affect male and female

students. The specification also includes a rich vector of individual, class and school level

controls, and years and schools fixed effects. The causal interpretation of these results

relies on the assumption that TVA estimates are orthogonal to unobserved determinants

of the outcome conditional on the set of included controls. In Section 6 we exploit quasi-

experimental variation to study this in more detail.

Table III summarizes the results of this section. Panel A focuses on math teachers, while

Panel B on Spanish teachers. We study the effect of teachers’ effectiveness in multiple

outcomes, including grade 8 test scores, high school completion, performance in the uni-
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versity admission exam, and enrollment in higher education.14 Our estimates show that in

most cases, both dimensions of teacher effectiveness matter. This once more suggests that

our TVA estimates are capturing different dimensions of teacher effectiveness. According

to our results, while the dimension associated with higher test scores is more relevant

for students’ performance in standardized exams, the dimension associated with a higher

educational attainment index is more relevant for outcomes associated with additional

years of schooling. Although both male and female students’ outcomes are affected by

these teacher effectiveness measures, they seem to matter more for male students.

Our estimates represent large effects. The difference in TVA that students in the bottom

and top quartile of each TVA distribution face is slightly larger than one standard devi-

ation (σ) for both the test-scores-TVA and for the educational-attainment-TVA. Thus,

the coefficients in Table III can roughly be interpreted as the improvement that students

in the bottom 25% of the TVA distributions would experience if their teachers would be

replaced by the teachers of the students in the top 25% of the TVA distributions.15

These estimates are in line with previous findings. The effect we estimate for test-scores-

TVA on test scores is larger than the reported by Jackson (2018), but similar to the

reported by Chetty et al. (2014a), Araujo et al. (2016), and Bau and Das (2020). Some-

thing similar happens when looking at other outcomes. In comparison to Jackson (2018),

we find a slightly larger effect of test-scores-TVA on high school completion. However,

our estimates for the effect of test-scores-TVA on higher education attendance are close

to the ones that Chetty et al. (2014a) finds. Finally, the effects we find for TVA on the

educational attainment index on high school graduation are almost identical to the effect

that Jackson (2018) finds on this outcome for a TVA estimated on a behavioral index.

14 We only observe admission exam scores for students who actually take it. As shown in column (3)
of Table III teachers also influence the probability of taking the exam.

15 The differences that we observe in the TVA that students in the bottom and top quartile face in
grade 8 are: 1.124σ (∆ TVA in math scores), 1.162σ (∆ in math teachers TVA in the educational
attainment index), 1.098σ (∆ TVA in Spanish scores) and 1.148σ (∆ in Spanish teachers TVA in
educational the attainment index.
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5.2 Differences in TVA for Male and Female Students

The results discussed in the previous section indicate that differences in teacher effec-

tiveness can impact short and long term educational outcomes in important ways. Here

we study whether there are differences in the teacher effectiveness that male and female

students face in the school system.

Panel (a) of Figure I shows that on average female students have math teachers with

lower test-scores-TVA than male students. We find a difference of 0.43σ in this TVA.

This pattern reverts when comparing Spanish teachers (see panel (b)). In this case, the

test-scores-TVA faced by female students is 0.49σ larger than the one faced by male stu-

dents. Panels (c) and (d) illustrate average differences in TVA in the educational attain-

ment index. In these cases, we find a difference in favor of female students—0.64σ—both

when looking at math and at Spanish teachers.

These differences could arise either by male and female students being allocated to teach-

ers of different quality, or by within-teachers differences in their ability to teach male

and female students. In Figure II we study the first hypothesis by looking at differences

in the gender-specific teacher effectiveness to which male and female students are ex-

posed. Panel (a) shows that female students are allocated to math teachers with a higher

female-specific test-scores-TVA than male students, and that there are no important dif-

ferences on the male-specific test-scores-TVA to which they are exposed. Similarly, panel

(b) shows that both female and male students are exposed to Spanish teachers that on

average have a comparative advantage to teach at their genders. The same pattern arises

when looking at differences in TVA on the educational attainment index. These results

indicate that the gaps illustrated in Figure I are mostly driven by within-teacher differ-

ences on gender-specific value-added, and not by teachers sorting.

Next, we study how the differences that we observe on test scores and on higher education

attendance by gender would change if we eliminated the gaps that we observe on teachers’

effectiveness. Figure III illustrates the results of this exercise. As shown in panels A and

B, the gender gap on test scores would fall by 54% in math and by 57% in Spanish. In
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the case of higher education attendance, the gender gap would fall by around 30%.

These differences in teacher effectiveness seem to play an important role on the gender

gaps that we observe on academic performance and educational attainment. However,

eliminating them is not trivial. The next section uses rich survey data on teachers’

practices and students’ perceptions to explore this issue in more detail.

5.3 TVA and Teachers’ Characteristics and Practices

This section takes advantage of rich survey data on teachers’ characteristics and prac-

tices to study their relationship with our gender-specific measures of teacher effectiveness.

We also use this information to explore whether male and female students have different

perceptions of what their teachers do in the classroom, something that could shed some

light on what is behind the differences we observe on teacher effectiveness. The focus of

the teacher and students surveys—and therefore of this section—is on math teachers.

Differences on teacher effectiveness across students’ gender could arise either by teachers

using a different approach to teach male and female students, or by teaching practices

having different returns depending on students’ gender.

Firstly, to study the relationship between teacher practices and TVA for male and female

students, we estimate a specification in which we regress the estimated TVA for a specific

gender on teachers’ practices and characteristics (Xp):

θ̂Gijt = β0 +
P∑

p=1

βpX
G
pijt + εijt (8)

We run this specification at the student-year level, and in the case of variables recovered

from students surveys, we use the answers of female students to explain θ̂Fijt, and the

answers of male students to explain θ̂Mijt. To distinguish between the two teachers’ quality

dimensions behind our TVA measures, we use as outcome a residualized version of them.

We build these residualized TVA measures by regressing each of them on the other. The
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goal of this procedure is to keep in each index the part of a teacher’s quality that is

unique to test scores and to educational attainment, respectively.

The results of this section are summarized in Figure IV. Consistent with previous stud-

ies, we do not find a significant association between most teachers’ characteristics—i.e.,

age, years of experience, and hours of contract—and TVA (see for instance Hanushek

and Rivkin, 2012; Bau and Das, 2020). We do find, however, that the test-scores-TVA

for female students is higher among female teachers than among male teachers. To put

this difference in perspective, it represents one third of the gap that we observe on the

test-scores-TVA to which male and female students are exposed to. This finding is in

line with previous work that has also found that having a female teacher significantly

improves female students’ performance in standardized exams (see for instance Lim and

Meer, 2017; Gong et al., 2018). Teachers’ own scores on the university admission exam

are also positively correlated with their effectiveness. We find that a difference of one σ

in a teacher’s university admission exam performance is associated with a difference of

around 0.15σ on test-scores-TVA and of around 0.05σ on TVA in the educational attain-

ment index both for male and female students.

The teaching practices we observe seem to be more relevant for test-scores-TVA. When

looking at the information provided by students, we find a positive relationship between

test-scores-TVA and paying attention to low performing students, recognizing students’

improvement, repeating explanations when students ask for it, and having a good re-

lationship with the students. These last two characteristics are the only ones that are

also positively associated to TVA on the educational attainment index, highlighting the

different nature of both measures of teacher quality.

We observe a different set of practices in the teachers’ survey. As in the previous case,

most of the significant relationships we find arise when focusing on test-scores-TVA. We

find that the test-scores-TVA both for male and female students is positively associated

with conducting interactive classes, asking questions to students, solving exams in the

classroom, and frequently using multiple choice exams. This last result is not surprising
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if we take into account that standardized exams are also multiple choice exams. In con-

trast, we find a negative relationship between test-scores-TVA and making students work

in groups too often, and relying too much on students’ oral expositions.

When turning to TVA on the educational attainment index, we do not find many signifi-

cant associations with teachers’ characteristics and practices. Apart from the association

with teachers’ university admission exam scores, we only find a positive and significant as-

sociation with having a good relationship with the students. However, not finding strong

correlations between most teacher practices and TVA on the educational attainment

index does not necessarily mean that these practices do not influence educational attain-

ment. As shown in Section 5.1, student outcomes are influenced by different dimensions

of teacher effectiveness, and test-scores-TVA not only impacts students’ performance on

standardized exams, but also their likelihood to complete high school and attend higher

education.

Apart from teachers’ gender, the strength of the associations of teacher practices and

characteristics with female- and male-specific TVA measures are similar, suggesting that

at least in terms of the practices that we observe on the surveys, there are no large dif-

ferences on what makes a teacher good for students of different genders.

Thus, we next turn to study whether male and female students report different prac-

tices among their eighth-grade teachers. Table IV summarizes the results of an exercise

in which we regress teachers’ characteristics and practices on an indicator of students’

gender. Although we find some statistically significant differences, in most cases the es-

timated coefficients are small. Female students are 3.3 pp less likely to report having a

good relationship with their teachers. They are also less likely to report having a teacher

that pays attention to low performing students (0.4 pp), and that congratulate students

when they improve (2 pp). In contrast, they are 2.7 pp more likely to have a female

teacher. They are also more likely to report having a teacher that repeats explanations

when students request it (3.1 pp), that solves problem sets in class (0.6 pp) and that

relies on multiple choice exams (0.5 pp). On average, female students have teachers that
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performed slightly better than the teachers of male students in the university admission

exam (3% of a standard deviation).

Our findings suggest that the difference on teacher effectiveness for female and male stu-

dents is not explained by differences in these teaching practices. These practices are

similarly associated with TVA for male and female students; and although we find some

statistically significant differences in how frequently they are used among female and male

students, these differences are small.

These results, however, do not imply that teachers’ characteristics and practices do not

play a role on the gender gaps we observe on educational outcomes. We only observe part

of the interactions that occur between students and their teachers, and there is evidence

that other dimensions of these interactions, such as gender stereotypes and biases, can

generate important differences in students’ outcomes (Alan et al., 2018; Carlana, 2019).16

Although with the available data we cannot fully explore the association between teacher-

students interactions within the classroom and teaching effectiveness, we conclude this

section by conducting an exercise in the spirit of Lavy and Megalokonomou (2019),

through which we study the relationship between TVA and the gender-bias of teachers.

Since we observe students’ test scores and subject-specific GPA, we use this information

to build a measure of gender-bias at the teacher-year level.

To compute this gender-bias index, we first rank students within their classroom ac-

cording to their test scores and GPA. Next, for each student we compute the difference

between these two rankings and normalize the difference by the number of students in

the classroom:

∆Ri =
RGPA

i −RTest score
i

Class Sizei

16 Psychologists and sociologists have described multiple differences in classroom interactions between
teachers and their male and female students. Sadker and Sadker (1985), for instance, argues that
teachers pay more attention and give more substantial feedback to male than to female students.
Similarly, Dweck et al. (1978) and Rebhorn and Miles (1999) show that teachers are more likely to
let female students give up. According to Hyde and Jafeee (1998), math teachers encourage male
students to take an independent approach to solve problems, and female students to rely more on
predefined rules and computational methods. Finally, Leinhardt et al. (1979) find that at early
stages of education teachers spend different amounts of time teaching reading and math skills to
male and female students.
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Finally, we build our index of teacher gender-bias by computing the difference between

the sums of these normalized differences for male and female students:

Biasjt =
∑
i∈Mjt

∆Rijt −
∑
i∈Fjt

∆Rijt

Considering that the SIMCE is marked by external reviewers and that the GPA depends

on grades decided by the teachers themselves, large positive differences in this index

would suggest a teacher grading approach biased in favor of males. Similarly, large neg-

ative differences would suggest a bias in favor of females.

We define the 15% of teachers with the smallest bias index in absolute terms as neutral

(bias index between -0.03 and 0.03). Teachers with a more negative bias index are defined

as pro-female and teachers with a more positive bias index are defined as pro-male. In

Figure V we plot the relationship between this teacher bias index and test-scores-TVA

for female and male students.

Consistent with Lavy and Megalokonomou (2019), we find that on average neutral teach-

ers have higher test-scores-TVA than pro-female and pro-male teachers. Teacher effective-

ness for both male and female students decays with the absolute size of the gender-bias

index. However, the speed at which teacher effectiveness decays depends on the sign of

the bias. TVA for female students decays faster when we move from neutral teachers

towards pro-male teachers; TVA for male students decays faster when we move from neu-

tral teachers towards pro-female teachers. The third row in Table IV indicates that on

average math teachers are pro-male, and that female students are allocated to teachers

who are slightly more pro-male than male students themselves (i.e., we find a positive

difference of 0.002 in the gender-bias index). These results suggest that teachers’ gender-

bias play a role in the difference we observe in test-scores-TVA across students gender. A

back of the envelope calculation indicates that by eliminating the gender-bias and making

all teachers as effective as the neutral teachers, the gap in test-scores-TVA would drop

by 7%.

The results discussed in this section suggest that male and female students respond
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similarly to different teacher practices, and that they are not allocated to substantially

different teachers in terms of the characteristics and practices that we observe in our data.

Our results, nevertheless, indicate that many teaching practices are associated with high

value added teachers for both genders. Assessing the causal impact of these practices on

teacher effectiveness and students’ outcomes is a promising avenue for future research.

6 Validation of TVA Estimates

We conclude the paper by presenting two exercises that validate the results discussed

in Section 5.1. Firstly, we exploit changes in the pool of teachers that subsequent cohorts

of eighth grade students from the same school face, to estimate teachers’ effects on stu-

dents’ test scores. Second, we show that as expected, there is no significant relationship

between the TVA to which a student is exposed in eighth grade and test scores in fourth

grade.

6.1 Teacher Effects and Changes in the Pool of Teachers

This section presents the results of an exercise in which we exploit the variation

generated by changes in the pool of teachers that subsequent cohorts of eighth grade

students from the same school face.

For students enrolled in adjacent cohorts it is difficult to anticipate and respond to changes

on the teachers to which they will be allocated the following year. Since schools still

might allocate teachers to specific classes based on some characteristics that we do not

necessarily observe, we conduct these analyses at the cohort level. Thus, for each school-

cohort in our sample, we compute the average TVA of Spanish and math teachers for

male and female students.

Formally, let TV AG
1st denote the student-weighted mean of test-scores-TVA, θ̂G1jt−{t,t−1},

across teachers in school s in year t for students of gender G. Since our empirical strategy

exploits changes on the average TVA between t− 1 and t, we re-estimate θ̂1jt excluding

those years to ensure that variation in test scores is purely driven by changes in the pool
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of teachers, and not in the estimated θ̂1jt. Thus, we define changes in test-scores TVA

across cohorts as ∆TV AG
1st = TV AG

1st − TV AG
1st−1. We define in a similar way changes

in TVA on the educational attainment index ∆TV AG
2st. We then estimate the following

specification:

∆Y G
st = α+β1∆TV A

G
1st+β2∆TV A

G
1stF

G+β3∆TV A
G
2st+β4∆TV A

G
2stF

G+γXG
st+∆εGst (9)

where β1, β2, β3, and β4 are the parameters of interests. β1 and β3 indicate the effect of

1σ improvement in each TVA measure on male students’ outcomes; (β1+β2) and (β3+β4)

indicate the same effect on female students’ outcomes. This empirical strategy relies on

the assumption that changes in TVA within a school-grade are orthogonal to changes in

other determinants of students outcomes across cohorts (i.e., Cov(∆TV AG
st,∆ε

G
st) = 0).

The results of this exercise are summarized in Figure VI and Table V. We obtain results

that are very similar to the ones reported in Section 5. While test-scores-TVA seems

to play an important role in students’ performance on standardized tests, TVA on the

educational attainment index does not significantly affect students scores.

The results illustrated in Figure VI come from a specification in which we only control by

year fixed effects. Thus, they implicitly assume that changes in TVA across cohorts are

orthogonal to changes in students’ characteristics Xigt. To evaluate this assumption, we

implement a balancing test suggested by Chetty et al. (2014b); we once more estimate

specification 9, but this time we define the outcome using scores predicted from students’

socioeconomic and demographic characteristics.17

The results on columns (2) and (5) of Table V suggest that changes in average TVA are

not related to changes in students characteristics. To further address any concerns in

relation to this issue, in columns (3) and (6) we re-estimate our main specification, but

adding this time a vector of controls ∆Xst that includes changes in the share of female

17 Test scores are predicted using an OLS regression of Yit on the set of socioeconomic and demographic
characteristics used as controls in Section 5.
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students in the cohort, in average household income, and in average mother education.

The estimates we obtain after including these controls are remarkably similar to the ones

we obtain in columns (1) and (4).

6.2 TVA and Test Scores in Fourth Grade

This section studies whether teacher effectiveness in eighth grade is associated with

students’ academic performance in fourth grade. We estimate a specification in which

we regress students’ scores in fourth grade on the gender-specific TVA of the teacher to

whom they are allocated to in eighth grade.

As illustrated in Figure VII, there are no meaningful relationships between the different

TVA measures we estimate for eighth grade teachers and students performance in fourth

grade. Slopes are in all cases very small, and not statistically significant. The only ex-

ception is the slope we obtain when regressing Spanish test scores on the test-scores-TVA

of Spanish teachers. However, even in this case, the coefficient is very small, suggesting

that student sorting is not a major concern in our setting.

7 Conclusions

Teachers play an important role in shaping students’ education and life trajectories.

Recent evidence has shown that certain teachers’ characteristics differentially affect male

and female students, suggesting that teachers might play a role in the gender gaps we

observe on educational outcomes.

This paper provides evidence that teachers are not equally effective at teaching male and

female students, and that these differences explain an important part of the gender gaps

on educational outcomes. Our results indicate that if we were able to eliminate these

differences on teacher effectiveness, the gender gap on test scores would decrease by 54%

in math and by 57% in Spanish. Similarly, the gender gap on higher education attendance

would fall by around 30%.
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Our analyzes indicate that the differences in teacher effectiveness that female and male

students face are driven by within teachers differences in their ability to teach students

of different gender, rather than by the allocation of teachers. We thus turn to study

whether a rich set of teachers’ characteristics and practices explain differences on teacher

effectiveness across genders. Most of the characteristics and practices that we study

are not differentially associated with teacher value-added for male and female students,

suggesting that what makes teachers good for female students is similar to what makes

them good for male students. In addition, we do not find large differences on the practices

that students of different gender report from their teachers, suggesting that teachers are

not using substantially different approaches to teach students of different genders.

These results, however, do not imply that teachers’ practices and characteristics do not

play a role on the gender gaps that exist on educational outcomes. We only observe part

of the interactions that occur between students and their teachers, and there might be

relevant aspects of these interactions that we miss in our data.

We do find that female teachers are on average more effective at teaching female students,

and that teachers’ gender is not associated with their ability to teach male students.

Consistent with previous research, we also find that gender-biases make teachers less

effective at teaching both male and female students. In our setting, math teachers are

more likely to be biased in favor of male students, which adds to the gender gap on

teacher value-added.

Finally, despite not always finding large differences in the associations between teaching

practices and teacher effectiveness for male and female students, we do find that many of

these practices are associated with higher teacher value-added for both genders. Assessing

the causal effect of these practices on teacher effectiveness and students’ outcomes is a

promising avenue for future research.
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Figure I: Average Gender-Specific-TVA for Female and Male Students
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Note: This figure illustrates the average TVA to which male and female students are exposed to. Panel
(a) presents TVA averages on math test scores, panel (b) TVA averages on Spanish test scores, and
panels (c) and (d) TVA averages on the educational attainment index of math and Spanish teachers,
respectively.
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Figure II: Average Female-TVA and Male-TVA by Students’ Gender
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Note: This figure illustrates the average female and male specific TVA to which both male and female
students are exposed to. Panels (a) and (b) present TVA averages in math and Spanish test scores.
Similarly, Panels (c) and (d) illustrate TVA averages in the educational attainment index. Panel (c)
focuses on math teachers, while Panel (d) on Spanish teachers.
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Figure III: Gender Gaps on Educational Outcomes and Gender Differences in TVA
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Note: This figure illustrates the change that the gender gap in test scores and in higher education
attendance would experience if teacher effectiveness would be the same for male and female students.
Red bars represent the gender gap that we actually observe, while grey bars the gap that we would
observe in the hypothetical scenario of equal teacher effectiveness. Panel (a) focus on math test scores,
panel (b) on Spanish test scores, and panels (c) and (d) on higher education attendance. In all cases the
gap is computed as the difference in the outcome of interest between male and female students.
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Figure IV: TVA and Teachers’ Characteristics and Practices
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Solve Problem Sets at Class: Always
Solve Problem Sets at Class: Usually

Solve Exams at Class: Always
Solve Exams at Class: Usually

Multiple Choice Exams: Always
Multiple Choice Exams: Usually

Teachers characteristics

Teacher Practices: Student Survey

Teacher Practices: Teacher Survey

Evaluation Methods
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(b) Teacher Value Added in Achievement

Note: This figure illustrates the relation between TVA estimates and
teachers’ characteristics and practices. Coefficients (blue dots) associ-
ated with a given characteristic or practice are plotted with their 95%
confidence intervals. Standard errors are clustered at teacher level. The
base category of the variables under “Teacher-student interactions”and
under “Teacher-practices”is sometimes/never. Panel (a) focuses on TVA
on test scores, and panel (b) on TVA on the educational attainment index.
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Figure V: Teacher Gender-Bias and Value Added in Math Test Scores
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(a) TVA for Female Students
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(b) TVA for Male Students

Note: The figures above present scatter plots and linear fits of the math teacher gender-bias index on
test-scores-TVA. Panel (a) focuses on test-scores-TVA for female students; while panel (b) on test-scores-
TVA for male students. The slope of the linear fits is allowed to change at 0.
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Figure VI: Effects of Changes in the Pool of Teachers on Test Scores

-.4

-.2

0

.2

.4

M
at

h 
Sc

or
es

: Δ
 A

cr
os

s 
C

oh
or

ts

-2 -1 0 1 2
Math Teacher: Mean Δ in Math Scores TVA 

Male Students Female Students

Δ TVA = 0.18
(0.01)

ΔTVA x Female Student = -0.02
(0.01)

(a) Math Teachers: Test-scores TVA

-5

0

5

M
at

h 
Sc

or
es

: Δ
 A

cr
os

s 
C

oh
or

ts

-2 -1 0 1 2
Math Teacher: Mean Δ in Math Scores TVA 

Male Students Female Students

Δ TVA = -0.02
(0.01)

ΔTVA x Female Student= 0.02
(0.02)

(b) Math Teachers: Ed. Attainment TVA

-.5

0

.5

Sp
an

is
h 

Sc
or

es
: Δ

 A
cr

os
s 

C
oh

or
ts

-2 -1 0 1 2
Spanish Teacher: Mean Δ in Spanish Scores TVA 

Male Students Female Students

Δ TVA = 0.21
(0.01)

ΔTVA x Female Student = -0.02
(0.01)

(c) Spanish Teachers: Test-scores TVA
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(d) Spanish Teachers: Ed. Attainment TVA

Note: This figure illustrates the results of specification 9. The figures at the top focus on math teachers,
while the figures at the bottom on Spanish teachers. Panels (a) and (c) illustrate the relationship between
test scores and changes in test-scores-TVA. Panels (b) and (d) illustrate the relationship between test
scores and changes in TVA on the educational attainment index. These specifications were estimated
only using cohorts for which we observe changes in the pool of teachers teaching Spanish or math. The
slope coefficient and its standard error are presented in the bottom right corner.
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Figure VII: Placebo Tests: Predicted TVA on grade 4 test scores
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(b) Math Teacher: Ed. Attainment TVA
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(c) Spanish Teacher: Test Scores TVA

-.1

0

.1

Sp
an

is
h 

Te
st

 S
co

re
s:

 G
ra

de
 4

-1 -.5 0 .5 1
TVA: Edu Achievement 

Coefficient = 0.002
(0.002)

(d) Spanish Teacher: Ed. Attainment TVA

Note: Figures above present bin-scatter plots and linear fits of grade 8 teachers’ VA on students test
scores in grade 4. The slope coefficient and its standard error is presented at the bottom right corner
of each figure. The specification we use controls for school and year fixed-effects, household income,
mother educational attainment, students’ age and gender, class size, and students’ performance in the
other section of the 4th grade exam (i.e., spanish scores when using math scores as an outcome, and vice
versa). All individual controls are also used to build controls at the class and school level. Standard
errors are clustered at teacher level. Panel (a) focuses on math teachers’ test-scores-TVA; panel (b) on
math teachers’ TVA on the educational attainment index; panel (c) on spanish teachers’ test-scores-TVA;
and panel (d) on spanish teachers’ TVA on the educational attainment index.
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Table I: Summary Statistics

All Students Male Students Female Students
(1) (2) (3)

A. Demographic characteristics

Gender = Female 0.49 0.00 1.00
Age 13.8 13.9 13.8

B. Socioeconomic characteristics

High income (> CLP 800k) 0.15 0.15 0.15
Mid income (CLP 300K - 800k) 0.31 0.31 0.30
Low income (< CLP 300K) 0.54 0.54 0.55

Mother education: Less than high school 0.39 0.39 0.40
Mother education: Completed high school 0.34 0.34 0.34
Mother education: Some post secondary 0.27 0.27 0.26

Public School 0.45 0.46 0.44
Voucher School 0.47 0.46 0.48
Private School 0.07 0.07 0.07

Class size 33.19 33.04 33.36

C Academic characteristics

Attendance in grade 8 0.92 0.92 0.92
GPA in grade 8 5.52 5.44 5.59

Math SIMCE score in grade 8 0.00 0.07 -0.07
Spanish SIMCE score in grade 8 0.00 -0.10 0.10

Enrolls in High School 0.89 0.88 0.90
Graduates from High School 0.74 0.70 0.77

Takes PSU 0.61 0.56 0.65
Math PSU Score 0.00 0.11 -0.10
Spanish PSU Score 0.00 0.01 -0.01

Attends higher education 0.55 0.51 0.59
Attends selective university 0.32 0.33 0.29
Attends STEM program 0.18 0.27 0.08

D. Teachers’ characteristics

Gender = Female 0.58 0.57 0.59
Age 43.77 43.92 43.61
Years of Experience 15.98 16.09 15.88
Hours in the contract 37.20 37.22 37.18

Observations 1,027,154 518,362 508,792

Note: The first column presents summary statistics for the whole sample, while the second and
third column focus on male and female students respectively. GPA ranges from 1 to 7. SIMCE
and PSU scores are standardized to have mean 0 and standard deviation 1. The figures on
high school enrollment and completion focus on regular tracks of high school. This means that
the actual share of individuals completing high school is larger than the share presented in the
table. STEM programs included are all higher education programs in basic sciences and engineering.
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Table II: Teacher Value Added Correlations

Math Teachers Spanish Teachers

Test
Scores

(1)

Educational
Attainment

(2)

Test
Scores

(3)

Educational
Attainment

(4)

A. Female TVA Correlations

Cognitive Dimension 1.000 1.000
Educational Achievement Dimension 0.2752 1.000 0.3204 1.000

B. Average TVA by Gender

Mean TVA: Male Students 0.181 -0.341 -0.192 -0.364
Mean TVA: Female Students -0.250 0.300 0.297 0.272

Difference 0.431*** -0.640*** -0.490*** -0.637
(0.005) (0.008) (0.006) (0.008)

Number of teachers 17,200 17,200 15,819 15,819

Note: Panel A presents the correlations between our TVA estimates on test scores and
educational attainment. Panel B presents the average TVA to which male and female students
are exposed in grade 8. Columns (1) and (2) report results for math teachers, while columns (3)
and (4) for Spanish teachers.
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Table III: Teacher’s Value Added and Educational Outcomes

Grade 8 Graduates from Takes university Score in the Attends higher Attends STEM Attends selective
test score high school admission exam admission exam education program university

(1) (2) (3) (4) (5) (6) (7)

A. Math Teachers

TVA in Math Test Scores 0.178*** 0.011*** 0.012*** 0.033*** 0.014*** 0.014*** 0.016***
(0.004) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002)

TVA in Math Test Scores x Student: Female 0.000 -0.005*** -0.010*** -0.004** -0.011*** -0.014*** 0.001
(0.001) (0.001) (0.001) (0.002) (0.001) (0.002) (0.002)

TVA in Educational Attainment Index 0.005** 0.019*** 0.035*** 0.033*** 0.035*** 0.012*** 0.006***
(0.002) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002)

TVA in Educational Attainment Index x Student: Female 0.001 -0.007*** -0.008*** -0.006*** 0.003* -0.016*** 0.005**
(0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002)

Observations 443811 443811 335801 227790 443811 443811 443811

B. Spanish Teachers

TVA in Spanish Test Scores 0.205*** 0.007*** 0.008*** 0.022*** 0.003* 0.003* 0.008***
(0.003) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002)

TVA in Spanish Test Scores x Student: Female -0.006*** -0.002 -0.002 0.003 0.000 -0.003** 0.003*
(0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002)

TVA in Educational Attainment Index -0.020*** 0.020*** 0.036*** 0.028*** 0.039*** 0.014*** 0.006***
(0.002) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002)

TVA in Educational Attainment Index x Student: Female 0.002 -0.009*** -0.011*** -0.008*** -0.003 -0.020*** 0.002
(0.002) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002)

Observations 406345 406345 307391 209358 406345 406345 406345

Note: All regressions include school and year fixed effects. Specifications also control for: family income, education of the mother, school administrative dependence, whether the school is
in a rural area, age, class size, share of female students in the class, attendance, and math and Spanish test scores in grade 4 (also quadratic and cubic terms). Individual level controls are
also used to build controls at class-year and school-year level. Teacher effectiveness is measured in standard deviation units and is based on the leave-out-year teacher value added estimates
discussed in Section 4.2. Panel A focuses on math teachers, while panel B focuses on Spanish teachers. Columns (1) and (4) refer to scores in the subject taught by each teacher. Note that
we only observe university admission exam scores for students taking the exam. Robust standard errors clustered at teacher level are presented in parentheses.* p < 0.10, ** p < 0.05, *** p < 0.01
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Table IV: Teacher Practices and Students’ Gender

Gender= Female Outcome mean
(1) (2)

Teacher: Female 0.027*** 0.581
(0.004)

Teacher: Performance in Entrance to University Exam 0.030*** 0.610
(0.008)

Teacher Bias 0.002*** 0.078
(0.000)

Pay attention to low performing students -0.004** 0.514
(0.002)

Good teacher-student relation -0.033*** 0.399
(0.002)

Congrats students who improve -0.020*** 0.421
(0.002)

Explain again if students ask 0.031*** 0.663
(0.002)

Work in group -0.000 0.100
(0.002)

Explain the syllabus 0.001 0.365
(0.002)

Q&A lectures -0.002 0.367
(0.003)

Oral expositions 0.001 0.051
(0.001)

Solve problem sets at class 0.006** 0.611
(0.003)

Solve exams at class -0.001 0.542
(0.003)

Multiple choice exams 0.005** 0.423
(0.003)

Observations 901873

Note: All regressions include year fixed effects. Outcome variables take value 1 and 0. In the case
of teaching practices, they indicate that a teacher always uses them. Standard errors clustered
at teacher level are reported in parentheses.∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

39



Table V: Effect of TVA on Student Outcomes (Quasi-Experimental Estimates)

Math Test Scores Spanish Test Scores

∆ Test Scores ∆ Pred. Test Scores ∆ Test Scores ∆ Test Scores ∆ Pred. Test Scores ∆ Test Scores
(1) (2) (3) (4) (5) (6)

∆ TV A in Test Scores 0.177*** -0.003 0.179*** 0.213*** -0.002 0.214***
(0.011) (0.002) (0.011) (0.010) (0.002) (0.010)

∆ TV A in Test Scores x Student: Female -0.021* 0.003 -0.024** -0.016 0.001 -0.018
(0.012) (0.003) (0.012) (0.014) (0.003) (0.014)

∆ TV A in Edu. Attainment Index -0.022** -0.008*** -0.015 -0.044*** -0.003 -0.042***
(0.011) (0.003) (0.011) (0.012) (0.003) (0.012)

∆ TV A in Edu. Attainment Index x Student: Female 0.033** 0.010*** 0.024* 0.041** 0.003 0.039**
(0.015) (0.004) (0.015) (0.017) (0.004) (0.017)

Year FE Yes Yes Yes Yes Yes Yes
Parental controls No No Yes No No Yes
Observations 5122 5122 5122 4702 4702 4702

Note: Regressions are estimated on the main sample collapsed at the school-year level. The independent variable for each regression is the difference in the average teacher
value-added between adjacent cohorts from the same school. Teacher value-added is estimated using data that omits the years used to compute the difference (see Section 6.1
for details). In columns (1) and (4) we regress the average change in test scores on the average changes in teachers’ value added controlling only for year fixed effects. Column
(2) and (5) replicate the previous exercises, but using as outcome the variation on predicted test scores. These test scores are predicted using demographic and socioeconomic
characteristics. This exercise seeks to check whether changes in teachers’ value added across cohort are orthogonal to changes in other determinants of students outcomes.
Finally, in columns (3) and (6) we re-estimate the specification presented in columns (1) and (4), but controlling by the characteristics used to predict test scores in columns
(2) and (5). Standard errors clustered at school level are presented in parentheses.∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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