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� Abstract · Resumo

This note analyzes which factors contribute to the perfor-
mance differential of students attending schools in rural
and urban areas in Brazil. Our results show that, in both
subjects (Math and Portuguese), students from schools
located in urban areas perform better than students from
rural area schools. The decomposition exercise shows
that the characteristic-effect explain more the urban-rural
differential than the return-effect (or structural-effect). Also,
the characteristics of the school attended by the students are
the major drivers of the difference in grades mainly in the
upper quantiles and especially in Math.

� Abstract · Resumo

A presente nota analisa os fatores que contribuem com
o diferencial de desempenho escolar entre alunos que
frequentam escolas da zona rural e urbana no Brasil.
Os resultados mostram que, em ambas as disciplinas
(Matemática e Português), os alunos de escola urbanas
apresentammelhor desempenho que os estudantes da zona
rural. Os exercícios de estimação mostram que o efeito
característica das escolas explica mais o diferencial urbano-
rural que o efeito retorno (ou efeito estrutural). Também
observou-se que as características da escola frequentada
pelos alunos são as principais características impulsionadoras
da diferença de notas, principalmente nos quantis superiores
e, especialmente, emMatemática.
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1. Introduction

According to the literature, there are many factors that can influence students’ school
performance. They and can be classified into three groups: individual characteristics,
family background and school characteristics (Nieto & Ramos, 2014).

Regarding the location of the schools, there are significant differences between
urban and rural schools in the indicators of failure rate and dropout rate. This
causes expressive variation in school cycles and in the rate of distortion age-grade.
The inequalities between rural and urban schools are also significant regarding the
students’ performance. The students attending urban schools have better results
than those from rural schools.

The literature on school effectiveness and factors that contribute to the student
learning is extensive, however, there are only few studies that investigates the quality
of education considering the location of the school and the student’s residence, that
is, rural and urban areas. This rules out geographical and structural characteristics
of each zone, ignoring, in turn, the problems related to the low performance of the
students that are exclusively related to the social context where they live.

As confirmed by S. Soares, Razo, and Farinas (2006), children living in rural
areas in Brazil besides of having poor family structure compared to urban children,
they also study in poorly equipped schools with low qualifications teachers. This
explains an important part of the differences in performance between rural and
urban schools.

Analyzing the quality of education in the state ofCeará, Lavor andArraes (2014)
focused on the differences observed between rural and urban schools, especially
regarding the availability of various school resources, such as internet access and
the library. For the authors, students in rural areas, in addition to registering a
higher incidence of child labor, they also attend schools with poor infrastructure,
insufficient didactic resources and less skilled teachers.

Menezes-Filho (2007) examines the factors associated with student perfor-
mance in Brazil. Among the results, as variables that most explain performance,
such as family and student resources. On the other hand, the effects of school
characteristics are very small. These results reinforce the paper of T. M. Soares
(2005).

J. J. Soares Neto, Jesus, Karino, and Andrade (2013) analyzed the infrastructure
of schools in Brazil. They classified it into four categories: Elementary, Basic,
Adequate and Advanced. Rural schools offered very precarious infrastructure
compared to urban ones. While more than 85.2% of urban schools were in the
Elementary category, only 18.3% of rural schools were on that category.

On an international perspective, Lounkaew (2013), noted that a large part of
the differences between urban and rural students is explained by non-measurable
characteristics of schools which vary throughout the percentile of students’ perfor-
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mance. Analyzing the performance differential between rural and urban schools
in Russia, Amini and Nivorozhkin (2015) found that students’ performance varied
substantially according to a school location in all subjects, with students from urban
areas having the higher scores. Moreover, the study revealed that the individual’s and
family’s characteristics of the students were the factors with the major contribution
to the educational gap between urban and rural areas.

In this sense, this note intends to shed some light on the major drives of the
differences in performance of students in urban and rural schools in Brazil. The
main questions we tried to answer were: What are the determinants of performance
differential? Are individual characteristicsmore important than the school structure?
Does the teaches quality matter? What is the role of the students’ family background?
Trying to answer these questions, we use the technical approach proposed by Firpo,
Fortin, and Lemieux (2007). We use data on students’ performance in Math and
Portuguese from the exam Prova Brasil 2015. Only students in 5th grade of the PS
are considered in our sample.

From the results, we observe that there is no well-defined pattern across the
distribution of the scores in both exams. Students in rural schools have a bigger
return on their characteristics but have a lower level of the same characteristics. The
same happens in the math exam in the lowest quantile. Furthermore, in the lower
half of the distribution, the marginal contribution of characteristics of families and
schools has a greater weight in explaining the differences in performance. Lastly, in
general, at the top of the distribution, the differences between students from rural
and urban schools are less explained by the returns of the characteristics considered.

This note is structured as follows: the next section presents the empirical
strategy with a description of the data and the treatment of the variables used in the
analysis. The fourth section presents the results. Finally, in the last section, we have
the final considerations of the analysis.

2. Dataset and variables

The information used in this study was obtained from the data provided by INEP.The
performance in the standardized tests on Portuguese and Math, and socioeconomic
information of the students and their families were obtained from the database of
2015 Prova Brasil exam1. Additional data on school infrastructure, teachers and
number of enrollments were obtained from the 2015 School Census and Educational
indicators2 extracted directly from INEP’s website.

1Available at http://portal.inep.gov.br/basica-levantamentos-acessar
2More information at http://portal.inep.gov.br/indicadores-educacionais

http://portal.inep.gov.br/basica-levantamentos-acessar
http://portal.inep.gov.br/indicadores-educacionais
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For the purposes here, we use information only of students in the 5th grade of
the Primary School attending public schools (state or county).3 One of the main
justifications for this choice is that this a group age in which children are still very
dependent on the parents or caregivers and the quality of the education offered
to them can be decisive in their schooling path. Table 1 summarizes the variables
included in our model.

Based on studies consolidated in the literature, differences in school perfor-
mance among those attending rural and urban schools are estimated by an Educa-
tional Production Function (EPF) that uses several inputs, including observable and
unobservable characteristics of students, their families and the school features they
attend.4

Given that the distribution of students’ scores is not uniform the best strategy
would be to use a statistic different from the average differential score to perform
de decomposition exercise. We can obtain information using the entire differential
performance distribution and assessing differences by quantiles. Thus, to decompose
the differential into its determinants, we adopted the approach proposed by Firpo
et al. (2007); Firpo, Fortin, and Lemieux (2009), which estimates unconditional
quantile regressions based on the concept of recent influence function (RIF)5 and
generalizes the decomposition of Oaxaca (1973) applied the quantiles.

3. Results

3.1 Data descriptive analysis

Descriptive statistics6 show that our sample consists of 784,120 students in the
5th grade of Primary School from public schools. From the total, 710,680 students
were attending urban schools and 73,440 attending schools in rural areas.

Looking at the students’ scores, in theurbanarea the average grade inPortuguese
is 207.84 points and in Math it is 220.72 points. In rural areas, the average is much
lower: the average grade in Portuguese is 183.77 points, a difference of more than
24 points in favor of schools located in urban areas. In Math, the average score
is 198.74 points, a difference of approximately 22 points lower than the average of
urban schools’ students. Figure 1 displays the estimated density of the students’
scores at different locations.

3Federal and private schools represent less than 1% of schools at rural areas. Thus, they were left out
of our sample.

4See Hanushek and Woessmann (2011, 2012) and WößMann (2003) for a more detailed information
about the Educational Production Function.

5See Apêndice.
6Table 02 (Descriptive Statistics – Rural and Urban – Brazil, 2015), can be requested from the authors.
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Table 1. Variables Description.

Variables Definition

Dependent
Variables

grade_por Score on Portuguese (SAEB/97 scale)
grade_mat Score on Math (SAEB/97 scale)
ln_por ln of Portuguese score
ln_mat ln of Math score

Student’s
Characteristics

Age Student age
gender 1 – Male; 0 – Female
Race 1 –White; 0 – non-White
never_fail 1 – Never failed a grade; 0 – otherwise
never_drop 1 – Never dropout; 0 – otherwise
right_age Correct age for the 5th grade? (1 – yes; 0 – no)
reading Reading habits (1 – reads frequently; 0 – no)
comp Has a computer at home? (1 – yes; 0 – no)
homework1 Always do Portuguese homework? (1 – yes; 0 – no)
homework2 Always do Math homework? (1 – yes; 0 – no)
job Has a job? (1 – yes; 0 – no)

Family
Background

FES Family Economic Status (FES)
Eduf1 Father illiterate or less than Primary School (1 – yes; 0 – no)
Eduf2 Father with Primary School (1 – yes; 0 – no)
Eduf3 Father with High School (1 – yes; 0 – no)
Eduf4 Father with college degree (1 – yes; 0 – no)
Edum1 Mother illiterate or less than Primary School (1 – yes; 0 – no)
Edum2 Mother with Primary School (1 – yes; 0 – no)
Edum3 Mother with High School (1 – yes; 0 – no)
Edum4 Mother with college degree (1 – yes; 0 – no)
Both Both parents at home? (1 - yes; 0- no)
Incentive Parents encourages going to school? (1 – yes; 0 – no)

Teachers’
Characteristics

College Proportion of teachers with college degree
Experience Proportion of teachers with more than 6 years of experience
Wage Prop of teachers earning more than R$3,152.01 (4 minimum wages of 2015)

Schools’
Characteristics

Urban School location (1 – Urban; 0 – Rural)
Gov School administration responsibility (1 – County; 0 – State)
Size Number of enrollments (all grades)
student_teac Ratio Students/Teachers (1st to 5th grade)
Duration Average class duration (in minutes)
material Lack of school supplies? (1 – yes; 0 – no)
Director How is the Principal selected? (1 – appointed/elected; 0 – otherwise)
Teachers Insufficient number of teachers? (1 – yes; 0 – no)
ITR Indicator of Teachers Regularity
ISI Index of School Infrastructure
IBMS Indicator of Bad Maintenance of the School
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Source: Authors’ calculations. Data from the exam Prova Brasil/Saeb, 2015.

Figure 1. Estimate Density (log scores in Portuguese and Math).

Regarding to the failure rate, 62% of the student from rural schools have never
failed in any subject, against 72% in urban schools. The dropout rate is also higher
among students in rural areas. Another important difference is that the proportion
of students working outside the household is eight percentage point higher in rural
areas, 22% against 14%.

The indicator Family Economic Status (FES) shows that students from urban
areas come from households with better financial conditions than students in rural
zone. Also, parents of students in rural schools have less years of schooling than
urban students. Thus, in both dimensions, family background and economic status,
students in rural zone are in a disadvantage condition.
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Teachers from urban schools are better paid than their rural peers. Also, in
urban schools 83% of the teachers have college degree, against 61% in rural schools.
Moreover, urban schools have more experienced teachers than the rural ones.

Finally, looking at schools’ characteristics, we notice that on average the urban
schools are bigger than the rural ones, with more enrolled students. As consequence,
the rural schools have on average less students per teacher. Further, urban schools
have better general infrastructure (ISI).

3.1.1 Decomposition of the school performance differentials

According to our methodology the first step is to estimate the unconditional quantile
regression for different quantiles of the score’s distribution. Detailed results for the
10th, 50th and 90th quantiles can be seen in Tables A1 and A2 which can be requested
from the authors. For comparison, we also estimate an EPF for the means of the
scores.

As expected, the estimated effect has huge variability throughout the distri-
bution, suggesting the quantile approach is suitable. Also, the results are different
for students in urban and rural schools. After the estimation of the unconditional
quantile regressions we applied the Oaxaca–Blinder method to decompose the
school performance differential between urban and rural schools. Figure 2 shows
the performance differential in Portuguese and Math in terms of characteristic and
structural effects. One can notice that the biggest part of the differential is explained
by the characteristic effect, with urban students always performing better than the
rural ones.

Looking at the Portuguese exam, the performance differential is increasing
till the 70th quantile, when the structural effect becomes negative. In Math, the
differential increases monotonically with the quantiles. Table A3, which can be
requested from the authors, presents the decomposition results for 9 quantiles of the
scores distribution. In all cases the differential between urban and rural students is
significant at 1% level. Also, for the top quantiles, 80th and 90th, the structural effect
is negative meaning that rural students would perform better than urban student if
they had equal characteristics.

We then decompose the characteristics and structural (return) effects into
different factors. These factors are the explanatory variables on our EPF and are
grouped as: student profile, family background, teachers’ profile, and school profile.
Figure 3 presents the results for the characteristics effect. The results show that the
school factor explain most of the characteristic differentials. For the 10th quantile of
the score’s distribution, the school profile explains 43% and 59% of the characteristic
differential in Math and Portuguese respectively. Family background explain around
28% and 34% in the same subjects for the same quantile.

For the median student, approximately 9% and 12% of the characteristic effect
is explained by individual profile, 29% e 28% by family background, 22% and 20%
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Figure 2. School performance differential – Decomposition (ln of scores in Portuguese and
Math).
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Figure 3. Characteristics Effect – Decomposition – Urban-Rural.
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by teacher’s profile and 40% by the school structure respectively in Portuguese and
Math. The student profile is important only for the exams top performers. In the
90th quantile, student profile accounts for 18% and 17% of the effect in Portuguese
and Math (to see results for other quantiles, request the authors for table A4).

Figure 4 shows the decomposition of the structural or return effect. This is the
effect relative to the estimate coefficients. There is no well-defined pattern across
the distribution of the scores in both exams. For some quantiles the effect is not
statistically significant. It’s important to notice that for the lower quantiles in the
Portuguese exam the differential relative to individual characteristics is negative.
Thus, students in rural schools have a bigger return on their characteristics but have
a lower level of the same characteristics. The same happens in the math exam in the
lowest quantile.

In the case of the coefficients associated with the characteristics of the families,
teachers and schools, they were positive and contributed to the observed differential,
but this contribution becomes less important throughout the higher performance
strata. That is, in the lower half of the distribution, the marginal contribution
of characteristics of families and schools has a greater weight in explaining the
differences in performance.

In general, at the top of the distribution, the differences between students
from rural and urban schools are less explained by the returns of the characteristics
considered. This may reflect a change in the composition of students, which operates
to reduce differences between groups, especially among those students with greater
cognitive abilities in the rural and urban areas.

4. Final comments

Unconditional quantile regressions estimate of the educational production function
at the student level point out that the contributions of the characteristics of students,
family, teachers and school are not constant throughout the distribution of grades
in the two exams (Portuguese and Math). The performance gap between the
students in the two zones is also statistically significant in both exams. The results
of the decomposition also show that, in both tests, a large part of the performance
differential comes from the characteristics effect.

In addition, the decomposition exercises by quantiles revealed the increasing
role of the characteristic effect, that is, the higher the performance in an exam the
more important are the characteristics in explaining the educational gap between
groups. The structural effect (unobservable factors), despite of having relatively low
weight, also contributes to the increase of the performance differential and cannot
be ignored, except for the higher quantiles.

Regarding the implementation of public policies aiming to reduce dispari-
ties between rural and urban school students, policymakers should consider that
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Figure 4. Structural Effect – Decomposition – Urban-Rural.
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asymmetric effects of student, family, teacher, and school characteristics on the
quantiles of performance require a differentiated approach among students, where
educational improvement initiatives must consider differences in the socioeconomic
composition of students. In addition, because they play a significant role in the
performance differential, teachers need to be qualified and well-paid, and schools
must have a good infrastructure, especially when the family background is poor.

Finally, financial investments alone do not guarantee quality improvement
and educational equity in Brazil. Initiatives to improve non-measurable aspects of
schools (such as parental involvement, encouragement for students to attend the
library and others) deserve attention and are equally important. Also, the possible
success of a good educational policy to deal with inequality and improve the quality
of public schools depends on finding the right balance between financial investment
and the development of a school environment that benefits the learning process of
children in social vulnerability condition.
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Apêndice.

Recentered Influence Function (RIF) regression and decompositionmethod

Let 𝑌 be the score of a student at the exam Prova Brasil, 𝑞𝜏 is the 𝜏-th quantile value
and 𝑋 is the set of explanatory variables, that includes individual characteristics,
family background, characteristics of the school and a measure of the teacher’s
quality. Applying to the quantile function we get

E [RIF(𝑌, 𝑞𝜏) | 𝑋] = 𝑋𝛽𝜏 . (A-1)

Coefficients 𝛽𝜏 are approximations of the marginal effects of each explanatory
variable on unconditional quantile 𝑞𝜏.

Having the estimates of the EPF for each area (𝑘= rural e urban) using
the method described above, we can then decompose the students’ performance
differential using the traditional Oaxaca–Blinder technic. Assuming the model is
linear and the expected value of RIF, for a given quantile 𝜏 we have

Δ̂𝑞𝜏 = ̂𝛽𝜏,urban[𝑋̄urban − 𝑋̄rural] + 𝑋̄rural[ ̂𝛽𝜏,urban − ̂𝛽𝜏,rural]

= Δ̂𝑞𝜏𝑋 + Δ̂𝑞𝜏𝑆 .
(A-2)

The first term, Δ̂𝑞𝜏𝑋 , is the characteristic effect, that captures the effect of
differences in the observed characteristics. The second, Δ̂𝑞𝜏𝑆 , is the structural effect,
capturing differences on the returns (estimated coefficients) of each characteristic of
each group.
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