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ABSTRACT 
 
 

The low quality of educational services in the favelas (slums) of Rio de Janeiro is well 

documented (e.g., Abramo, 2003; Alves, Franco & Ribeiro, 2008; Cano, 2012; Cavallieri e 

Coelho, 2003; Frigotto, 2004; Henriques, 2000; Henrique & Ramos, 2011; Machado, 2002 & 

2008; Valladares, 2010). In 2010, the average twenty-five year-old living in a favela would not 

have completed primary school. The adult illiteracy rate is almost three times higher in the 

favelas as compared to the population that does not live in Rio’s slums (Rocha & Carusi, 2012). 

Alves and Ribeiro (2008) showed that children and teenagers that live in favelas are 51 times less 

likely to be in the appropriate grade given their age compared to a similar population that does 

not live in the favelas.   

The achievement gap between high and low-income children is widely discussed in the 

literature (see, for example, Bowles, 2014; Caldas & Bankston, 1997; Clark, 1984; Heyneman & 

Loxley, 1983; Lee & Burkam, 2002; Reardon, 2011).  I was interested in exploring to what 

extent educational policies that target low-income students were contributing to reducing the 

achievement gap between poor and non-poor children. To study this topic, I investigated a 

specific educational initiative implemented in the city of Rio de Janeiro, called Escolas do 

Amanhã  (EDA), and its potential effects on student learning outcomes, as proxied by average 

test scores in math and Portuguese, and by average dropout rates of EDA schools compared to 

non-EDA schools.  

Given the lack of random selection, a simple comparison between outcomes achieved at 

schools within and outside of the program would threaten to bias estimates of the program’s 

effect. To address the sample selection bias, I employed the propensity score matching technique  

to build similar treatment and comparison groups such that the only observed difference could be 
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attributed to program differences.  The assumption is that the schools would have the same 

disposition to receive the treatment (propensity score), but one group would receive the treatment 

and the other would not. In the analysis of 4th grade Prova Brasil scores and drop out rates, one 

hundred and forty-one control units have been matched to one hundred and forty-seven Escolas 

do Amanhã schools. For the outcomes related to 8th grade standardized assessment score, one 

hundred and seven control units have been matched to one hundred and forty-seven Escolas do 

Amanhã.  

Although EDA schools underperform in mathematics and Portuguese test scores 

compared to non-EDA schools, the differences were not significant. Therefore, based on my 

findings, there is no credible evidence as to whether the  Escolas do Amanhã program improves 

students test score  or the likelihood of completing elementary education. 



 
 

1

CHAPTER 1 
 

INTRODUCTION 
 

 
The low quality of educational services in the favelas (slums) of Rio de Janeiro is well 

documented (e.g., Abramo, 2003; Alves, Franco & Ribeiro, 2008; Cano, 2012; Cavallieri e 

Coelho, 2003; Frigotto, 2004; Henriques, 2000; Henrique & Ramos, 2011; Machado, 2002 & 

2008; Valladares, 2010). In 2010, the average twenty-five year-old living in a favela would not 

have completed primary school1. The adult illiteracy rate is almost three times higher in the 

favelas as compared to the population that does not live in Rio’s slums (Rocha & Carusi, 2012). 

Alves and Ribeiro (2008) reported that children and teenagers that live in favelas are 51 times 

less likely to be in the appropriate grade level given their age compared to a similar population 

that does not live in the favelas.   

Only four percent (4%) of the population in the favelas would hold a bachelor’s degree, 

compared to 35% in other areas. As expected, the education payoff remains extremely high: each 

additional year of schooling of an employee that does not live in a favela represents an annual 

increase of 90 USD, while a similar employee that lives in a favela represents only 27 USD 

(Neri, 2007). The average income among the favela inhabitants was 49% lower than rest of Rio’s 

population (Neri, 2010). Over 20% of the population in the favela areas of Metropolitan region 

of Rio de Janeiro (RMRJ), were living in a household with a per capita family monthly income 

less than 105.75 USD and around 10% with a monthly income less than 53 USD. Four out of ten 

workers have a formal job with an average monthly salary of 152 USD (Cossio et al., 2011).  

The achievement gap between higher and lower income children is widely discussed in 

the literature (see, for example, Bowles, 2014; Caldas & Bankston, 1997; Clark, 1984; 

                                                 
1 Primary education in Brazil comprises grades one to nine. 
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Heyneman & Loxley, 1983; Lee & Burkam, 2002; Reardon, 2011). In 1966, the Coleman Report 

stressed the strong association between family socioeconomic status and students learning 

outcomes (Coleman et al., 1966). Reardon (2011) highlights that the learning gap between 

children from low and high socioeconomic status born in 2001 is 40% larger than children born 

over two decades earlier.  Reardon (2011) states that family socioeconomic status proxied by 

family income has a similar predictive power in foreseeing student’s outcomes as parental 

education.  

I am interested in exploring the extent to which educational policies that target low-

income students are contributing to reducing the achievement gap between poor and non-poor 

children. To investigate this topic, I will use a specific initiative implemented in the city of Rio 

de Janeiro, called Escolas do Amanhã (Tomorrow’s Schools). More than a program evaluation, 

my dissertation aims to shed light on how a comprehensive educational policy that includes 

issues that go beyond the "educational arena" – such as public security planning and drug and 

violence related issues – might impact children’s educational outcomes and help to close the 

learning gap between poor and non-poor students.  

In 2009, to tackle the challenge of providing quality educational services, the Municipal 

Secretariat of Education of Rio de Janeiro (SME) implemented a program called Escolas do 

Amanhã with the twin objectives of decreasing dropout rates and improving students’ learning 

outcomes. Given the amount of financial resources available in 2009, SME implemented the 

program in only 150 schools; five additional schools were included in the program in 2010 and 

2012. By 2014, there were 155 Escolas do Amanhã (EDA) schools, serving over 108,000 

students, located in high-crime, high-drug trafficking communities in the favelas of Rio, as 

“islands of excellence and security”.  
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According to the 2014 school census, the schools in the program represent roughly 15% 

of all primary municipal schools and 20% of students enrolled in public municipal schools in the 

city. The program allowed for schools and their local communities to benefit from intensive 

services including access to better school facilities, augmented salaries for teachers, partnerships 

with community organizations and residents, enhanced teaching and learning resources and 

enhanced services for children. These services were designed to address the students’ 

psychological, health and nutritional needs as well as their educational needs.  

The program is an innovative effort and to date there is no robust impact evaluation of the 

program in Brazil (nor of similar programs in  other countries in Latin America where some of 

the same strategies have been implemented). Hence, my dissertation aims to investigate the 

effectiveness of the program. 

 
Purpose of the Study 

 
The purpose of my dissertation is to investigate the effects of the Escolas do Amanhã 

program on students’ learning outcomes, as proxied by average test scores in math and 

Portuguese, and by average dropout rates of EDA schools compared to non-EDA schools. My 

choice to investigate learning outcomes and dropout rates was based on the objectives of the 

EDA program as established by the municipality as well as evidence from previous studies that 

test scores and completion rates are lower when compared to similar students in non-favela 

areas. 
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Research Questions 

 
 The overarching question of interest is: to what extent are educational policies targeting 

low-income students contributing to reducing the achievement gap between poor and non-poor 

children? Specifically, the proposed study will analyze data to address the following two 

questions: (1) what is the effect of the EDA program on overall schools’ achievement in 

Portuguese language and mathematics compared to non-EDA schools?  (2) What is the 

likelihood of EDA students completing elementary education compared to non-EDA students? 

 

Research Method 

This research will employ a quasi-experimental research design, propensity score 

matching.  A simple comparison of average test scores between EDA and non-EDA students 

finds that non-EDA students tend to outperform the students in EDA schools. However, there are 

probably other factors that may influence students’ performance as well as treatment assignment 

(EDA schools).  For example, schools in the favelas lack basic infrastructure, and often suffer the 

negative externalities of drug and crime-related issues (Machado, 2002 & 2008; Valladares, 

2010).  

To address the potential selection bias given the lack of randomization and clear criteria 

to assign schools to the program, I will employ propensity score matching (PSM), to build 

credible comparison groups. To tackle the issue related to unobserved heterogeneity, I will 

employ Differences-In-Differences matching estimator (DID) which will allow me to control for 

unobserved differences between treatment (EDA schools) and control (non-EDA schools) groups 

pre and post treatment.  

There have been previous evaluations of the EDA program. However, the evaluations did 

not deal with sample selection bias, and in some cases there was no comparison group 
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(UNESCO, 2013). As mentioned before, the proposed study will take the lack of randomization 

and a credible comparison group into account using PSM as well as DID in order to produce 

unbiased estimates of the program’s effects.  

 

Sampling Strategy & Data Sources 

 
The sample for the study will be drawn from students enrolled in primary municipal 

schools in Rio de Janeiro. According to the 2014 school census, there are a total of 512,691 

students enrolled in 1,002 primary schools in Rio. The matching procedure was employed by 

using pscore command followed by attnd matching algorithm – with replacement and restricted 

to common support (Becker and Ichino, 2002). In the analysis of 4th grade Prova Brasil scores 

and drop out rates, one hundred and forty one control units have been matched to one hundred 

and forty seven Escolas do Amanhã schools. For the outcomes related to 8th grade standardized 

assessment score, one hundred and seven control units have been matched to one hundred and 

forty seven Escolas do Amanhã schools.  

The period of analysis is from 2007 to 2013. The main data sources to be used are:  (i) 

National school census carried out by Ministry of Education (MoE); (ii) National Standardized 

Assessment (Prova Brasil) from MoE (iii) Instituto Pereira Passos (Institute of Urban and 

Planning for Rio de Janeiro) and (iv) Instituto de Segurança Pública (ISP) from State Secretary 

of Defense and  (v) 2010 demographic census carried out by the Brazilian Institute of Geography 

and Statistics (IBGE).  

 

Statement of Significance 

 
I believe that my findings will contribute to understanding the effectiveness of this 

particular program in Rio de Janeiro, Brazil as well to a number of other Brazilian states/cities 



 
 

6

that face similar challenges, and have or are contemplating establishing similar programs. The 

empirical strategy adopted will provide guidance for future evaluations of existing programs. 

Finally, my study includes issues that go beyond the "educational arena" including public 

security planning and drug and violence related issues and their impact on education. Because of 

all the points mentioned before, I strongly believe that the study will add to the literature on 

educational policy planning and evaluation especially in violent, drug-infested and high-crime 

areas. 

 

Limitations  

 
The proposed study has four main limitations. First, as I am using data only from students 

enrolled in primary municipal schools in Rio de Janeiro, the results are limited to this population. 

The results may – or may not –hold to private institutions or state schools located in similar 

areas. However, the empirical strategy adopted can be replicated to assess the effectiveness of 

similar programs in other contexts.  

Second, as there is considerable variation in implementation across the EDA schools, my 

study will only measure the effect of the set of 4 initiatives implemented in all EDA schools. 

Some particular initiatives may affect their performance results (e.g. projects developed by a 

particular teacher or principal, community engagement, among others). However, I will employ 

DID to take into account unobservable characteristics.  

Three, limited access to financial information. One of the key elements to be considered 

in the public policies is related to its financial costs (implementation costs, cost per student, cost 

per school, among others). Such information is crucial to policy makers to make decisions for the 

future of certain policies and programs (expansion, reformulation or even elimination of 

initiatives).  However, I did not get access to this information in a disaggregated form. The 
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information provided did not allow me to differentiate the amount of financial resources targeted 

solely to EDA schools; rather I was provided only the total amount invested in education in a 

particular region.  

Fourth, missing information and data quality.  A wide array of studies pointed out the 

importance of parents’ educational background on children’s educational performance as well as 

in the likelihood of continuing education. I had access to information regarding parents’ 

education only for 2012. Additionally, the quality of the data was questionable. For all the 

students registered at Prova Rio in 2012, less than 25% had information regarding the level of 

education of their parents. For those 25% for whom data was available, roughly half was 

incomplete or contained some sort of error. For these reasons, I decided to exclude this variable 

from my analysis.  

 
General Overview  

 
This dissertation is organized in five chapters. The literature review chapter is organized 

in two parts. The main purpose of part one is to (i) provide a brief description of the main aspects 

of the economic and political crisis Brazil is currently facing, (ii) present an overview of the 

Brazilian education system and the main progress achieved in the sector over the last two 

decades; and also highlight current major challenges, (iii) provide an overview of the living and 

education conditions in the favelas; (iv) discuss the implementation of the Unidades de Polícia 

Pacificadora (UPP- Pacifying Police Unit) followed by the Rio + Social program and (v) 

provide background on education policy reforms in Rio and discuss the main characteristics of 

the EDA program. The second part is organized across three main themes. First, it focuses on 

economic approaches inicluding human capital theory, education production functions and 

returns to investment in education. Second, as the schools in the program are located in high-
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crime, high-drug trafficking communities in the favelas of Rio de Janeiro, it discusses the 

negative effects of violence and drugs on educational outcomes.  Finally, given their similarities 

with EDA, a comparison between the EDA program and the Comprehensive School Reforms in 

the United States is presented.  

Chapter three presents the methodology used to estimate the effect of Escolas do Amanha 

program on student’s performance in mathematics and Portuguese language as well as in the 

dropout rates. Chapter 3 describes the empirical strategy adopted in this study as well as previous 

evaluations of the program, discusses its main assumptions and ends presenting the main 

characteristics of the municipal schools of Rio de Janeiro. Briefly, the estimation of the Average 

Treatment Effect on the Treated (ATT) follows six steps: (1) select the covariates to be included 

in the model; (2) estimate the propensity score; (3) select matching algorithm; (4) assess quality 

of the matching; (5) estimate the effect of the program and (6) perform sensitivity analysis 

(Rosenbaum & Rubin, 1983; Shadish & Steiner, 2010; Stuart, 2010). 

Chapter four starts presenting the sample used as well as the steps to achieve a high 

quality matching followed by the estimation of Average Treatment Effect on the Treated (ATT) 

and the sensitivity analysis exercises. Although EDA schools continue to underperform in 

mathematics and Portuguese test scores compared to non-EDA schools after the matching 

technique was employed and the results of the sensitivity analysis also support the estimated 

ATT, the differences were not significant. Therefore, based on my evidence, there is no credible 

evidence whether Escolas do Amanhã improve students test score as well the likelihood of 

completing elementary education compared to non-EDA students. 

The last chapter is organized in three sections. The first section discusses the challenges 

of developing evaluation and research methodologies in a context of educational reform such as 



 
 

9

the Escolas do Amanhã program. As pointed out by Blomberg (1983), while it should be 

possible to take a conceptual rationale for education reform, to then implement the reform in 

ways consistent with the underlying framework and then evaluate its associated outcome, seldom 

is this case. Thee Escolas do Amanhã reform is a clear example of this. Therefore, this part will 

discuss two main topics (1) lack of a model called Escolas do Amanhã and wide variation in the 

level of implementation of EDA; (2) The influence of the context on the implementation of an 

initiative such as Escolas do Amanhã program. In addition to that, it discusses how these 

elements impose additional challenges to the design of studies to measure the causal effect of 

such initiatives. The second part presents the lessons learned from this study and reflects on 

implication for educational policy design.  

The third part reflects on the study limitations as well as the implications for future 

research. The findings of this study suggest that an investigation of the wide range of factors 

involved in the school dynamic and the interaction among them might be underestimated if only 

quantitative analysis is used. In addition to that, a comparison between the estimates obtained 

through matching at the student-level and school-level might shed light on the effect of the 

program. Finally, although the generalizability of my findings is limited, the empirical strategy 

adopted might be replicated and it will provide guidance and support to other evaluations of 

existing programs.  
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CHAPTER 2 
 

LITERATURE REVIEW 
 
 

 
As mentioned in the introduction, this study aims to investigate the effects on student 

achievement of a large-scale educational reform project targeting children living in low-income, 

high crime neighborhoods of Rio de Janeiro. Thus, an initiative such as the Escolas do Amanhã 

program involves a broad range of topics. The literature review is organized in two parts.  

The first part aims to (i) provide a brief description of the main aspects of the economic 

and political crisis Brazil is currently facing, (ii) present an overview of the Brazilian education 

system and the progress achieved in the sector over the last two decades and highlight  current 

challenges, (iii) provide an overview of the living and education conditions in the favelas; (iv) 

discuss the implementation of the Unidades de Polícia Pacificadora (UPP- Pacifying Police Unit) 

followed by the Rio + Social program and (v) provide background on education policy reforms 

in Rio and discuss the main characteristics of the EDA program.  

The second part is organized across three main themes. First, it focuses on economic 

approaches such as Human Capital Theory, education production functions and returns to 

investment in education. The Escolas do Amanhã program is highly influenced by Human 

Capital Theory as the program essentially relies upon the role of education to help break the 

poverty cycle and thus improve the living conditions of the population. As a consequence, 

financial resources are an important variable in the equation for improving population living 

conditions. This leads to the second theme of this part:  rates of returns to investment in 

education as well as education production functions. The rate of return to investment on 

education translates education investments (additional years of schooling) into economic gains. 
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Second, as the schools in the program are located in high-crime, high-drug trafficking 

communities in the favelas of Rio de Janeiro, it discusses the negative effects of violence and 

drugs on educational outcomes.  Finally, given similarities with EDA, a comparison between the 

EDA program and the comprehensive school reforms initiative in the United Statesis presented. 

 
Brazil’s Current Economic and Political Situation 

 
Brazil is the world's seventh wealthiest economy with a GDP of US$ 2,223 trillion in 

2012 (World Bank, 2012).  With a population of over 204 million people, Brazil is the fifth most 

populous country in the world (IBGE, 2015).  Currently facing dramatic economic and political 

crises, we – as a Brazilian citizen myself – find ourselves mired in the past again.  After two Lula 

administrations (2003-2010), the population truly believed that the poverty cycle had been 

broken, especially with the upward mobility of millions of Brazilians, high economic growth 

rates and decreases in social inequalities (Bello, 2015). Corruption scandals widely covered by 

the media, economic recession, high unemployment rates, threats of financial cuts in social 

programs (e.g. Minha casa, minha vida; Bolsa Familia, ProUni, among others) are just some 

aspects of our current crises2.    

According to the 2014 Human Development Report, over 12 million Brazilians are living 

with less than USD $1.25 PPP (in purchasing power parity terms) a day (UNDP, 2014)3. 

Argentina, for example, has less than 1% of Argentinian population living below the 

international poverty line – which represents over 350,000 people.  As pointed out by Appy, 

Lisboa, Mendes and Lazzarini (2015), since 2011 the downward trend in reducing social 

                                                 
2 Minha casa, minha vida  is a federally funded housing program that supports low-income families facilitating  the  
access to housing credit. Bolsa Familia is a conditional cash transfer program targeted toward poor families and 
contingent upon completion of certain education and health requirements   (school attendance, immunization, doctor 
routine appointments, among others). ProUni Program (Programa Universidade para Todos, University for All) is 
designed to provide scholarships to low-income students to attend private higher education institutions.  
3 International Poverty line 
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inequalities in Brazil has been interrupted.  The scenario is still dramatic:  the Gini Index of 0.584 

and the wealthiest 10% of the population controls more than 50% of the entire country’s wealth. 

As measured by the Gini Index, in 2013 Brazil was ranked the 13th highest inequality level 

across 150 countries with available data (World Bank, 2015). 

 Brazil is now struggling with one of the most difficult scenarios an economy could face 

– stagflation (Bruno and Sachs, 1985). Stagflation is characterized by economic recession and 

high inflation rates. The 2015 October inflation rate reached close to 10%, which is double the 

rate reached four years ago and three percentage points greater compared to the same month in 

2014 (Banco Central do Brasil, 2015). In 2014, Brazil’s GDP increased by only 0.1% and, it 

shrank 2% in the second trimester of 2015 (Banco Central do Brasil, 2015). For 2016, Brazil’s 

Central Bank forecasts a GDP reduction of 1% (Banco Central do Brasil, 2015). 

Three inter-related aspects of the crisis and its main consequences are briefly highlighted 

in this section: corruption, fiscal deficit and accounting rules violations in the 2014 budget. First, 

the widely covered corruption scandal involving Petrobras, which is Brazil’s major investor, has 

stopped investments and spending (The data team, 2015). As a consequence, over 1 million jobs 

vanished in September and the unemployment rate reached nearly 8% (CAGED, 2015). Second, 

the fiscal deficit will probably surpass 1% of Brazil’s GDP – which represents around 49 billion 

Reais or US$ 13 billion.  The fiscal deficit impacts country’s economic growth, employment and 

capacity to attract private investments (Brandimarte, 2015). 

Third, with an approval rate of 8% (Data folha, 2015) and a GDP reduction of 1.9% in 

the second quarter of 2015, President Roussef has also to deal with a major political crisis and 

                                                 
4 Gini is an inequality index that ranges from 0 to 1. In a world where there is perfect inequality, the number of 
people would be directly proportional to the amount of wealth. This means that each person would have the exact 
same amount of wealth. Under this scenario, the Gini coefficient would be zero, expressing perfect equality. On the 
other hand, the Gini coefficient of one would be the extreme inequality where one person controls all the wealth. 
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real impeachment threats. The non-approval of the 2014 governmental accounts by Tribunal de 

Contas da União (TCU) put her government in a central spot, pointing out major irregularities 

and a possible federal law violation. TCU estimates that irregularities in the Government 

accounts adds up to over 100 billion Reais (around US$ 26 billion). Briefly, the so-called 

“pedaladas fiscais” (accounting rules violations) occur when the National Treasure intentionally 

delays the transfer of financial resources to public and private banks and governmental agencies 

in order to mask the actual federal government budget. In addition to delays in financial 

transfers, the government masked mixed-capital corporations’ accounts in order to use their 

financial profit to cover the governmental account’s deficit. The use of profit from Banco do 

Brasil, BNDES and Caixa Econômica Federal violates the Fiscal Responsibility Law and opens 

the door to a possible impeachment process. This non-approval may also directly impact 2016 

investments toward Brazil’s social agenda. 

 
Brazil’s Education System: Progresses and Challenges 

 
Brazil’s public education system manages nearly 40 million students and 2 million 

teachers in Basic Education5 (Brazil Ministry of Education, 2014; Brazilian Institute of 

Geography and Statistics-IBGE, 2014). The private education system manages another 9 million 

students. The adult illiteracy rate is 8.5%, which means that more than 17 million 25-year-old 

citizens are unable to read or write a simple note (IBGE, 2013).  In 2013, a Brazilian adult, on 

average, was not able to complete elementary school – which required 9 years of schooling.  

In Brazil, the three levels of government (federal, states and municipalities) are jointly 

responsible for running and financing public basic education. The federal government is in 

charge of tertiary education, technical/vocational education as well as adult education. The 
                                                 
5 Basic Education in Brazil comprises early childhood education (daycare and preschool), elementary education (1st 
to 9th grade) and secondary education (10th to 12th grade).  
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national government is also responsible for the national assessment system, which is applied 

every two years in every school of the country. The federal government is responsible for around 

23,00 students attending public basic education schools.  

The municipal governments (5,600 municipalities) manage early childhood education and 

elementary education, which represented 23 million students in 2014 (Brazil Ministry of 

Education, 2014). The state governments (and the Federal District) are responsible for secondary 

education and, in some cases overlap with the municipalities in the provision of the late years in 

elementary education (6th to 9th grades). In 2014, it represented 17 million students (Brazil 

Ministry of Education, 2014, Parandekar & Amorim, 2008a). The 1988 Constitution required 

that 25% of all state and municipal-level taxes and transfers and 18% of federal government tax 

revenues be spent on public education. In Brazil, a regular public school operates in three 

different shifts five days a week attending different groups of students: mornings (from 7:15 am 

to 12:15pm); afternoons (from 12:50 pm to 6:05pm) and evenings (from 6:10 pm to 10:55pm). 

 
Major Advancements over the Last Two Decades 
 

Improvements in primary education coverage and educational attainment. In the 

mid-1990s Brazil pressed forward with a series of successful policies, which heralded an 

expansion of access to elementary education, a decrease in illiteracy rate, an increase in the 

average years of study, among others. In 1960, a 25 year old person would not even complete, on 

average, more than the first two grades of primary school. In 2010, the same person, on average, 

would be able to complete almost the first part of elementary education – which takes 4 years 

(See Figure 1). There was a significant increase in overall primary enrollments, with the net 

enrollment ratio climbing from 81.4% (1992) to 96.1% (2013) (See Figure 2). The trend was 
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even stronger in the northeast region – the poorest region of the country – passing from 69% in 

1992 to 96.1% in 2013.  

 

 

Figure 1. Average Years of Schooling 1960-2010 
 

 

Figure 2. Education Coverage: Net Enrollment Rate in Primary Education. 
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Major Educational Policy Reforms: public financing, conditional cash transfer 

program, development of national assessment system and learning target setup.  In terms of 

policy reforms, Brazil has presented a sustainable and continued educational reform for the past 

two decades. Beginning with Fernando Henrique Cardoso’s term (1995-2002) and continuing 

under Lula’s (2003-2010) and now Dilma Roussef’s administration (2011 to the present), Brazil 

has implemented financing and organizational reforms to tackle the main educational issues 

faced by the country. 

Education public financing reform.  

In an attempt to reduce inequalities in terms of student per capita spending across states 

and municipalities, the national government launched in 1996 the basic education equalization 

fund (FUNDEF - Fundo de Manutenção e Desenvolvimento do Ensino Fundamental e de 

Valorização do Magistério). In a broad sense, FUNDEF was based on three main strategies: (1) 

the establishment of a national minimum spending level per student; (ii) states/municipalities that 

were not able to achieve the minimum per capita were supported by national government 

federally managed top-up funds supplemented with federal resources and (iii) 60% of the 

resources have to be spent on teacher salaries and the other 40% on operating costs. As the 

funding “follows” the student, it also contributes to an increase in primary education coverage 

(Amorim, 2007). 

Bolsa Família Program.  

The consolidation and expansion of social transfer programs into the Bolsa Familia 

program were also important policy reforms that took place in 2002. Bolsa Familia is a 

conditional cash transfer that supports poor families with children contingent upon education and 

health requirements (school attendance, vaccination, medical visits, among others). Studies have 
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shown that Bolsa Familia had a positive impact on attendance rates (increasing, on average, by 

6%), repetition and dropout rates, among others (Glewwe & Kassouf, 2008; Duarte and Neto, 

2008; De Oliveira, 2009). 

Establishment of National Assessment System.  

The reforms also included the implementation of a strong information system across the 

country. Since 2001, regardless of the school location, each student will be assessed in 

Portuguese and math every two years. Prova Brasil/SAEB is a nation-wide test applied to all 4th 

and 8th grade students, and a sample of 11th grade students every two years. It is a mandatory 

test for the public educational system and voluntary to private educational system.  

Implementation of learning targets. 

 Finally, the reform also included formal agreements between subnational governments 

and the federal government on learning targets. The sub-national governments agreed to 

establish 28 policy measures and to improve educational performance, as measured by the 

“Index of Basic Education Development” (IDEB).6  The 28 recommended policy measures form 

a normative framework for federal financial assistance to municipalities on the order of R$1 

billion per year.7 For sub-national governments that agreed and “signed” the formal performance 

contracts, the Ministry of Education sends technical teams to help diagnose local education 

conditions. Federal and sub-national officials work together to elaborate a Plano de Ações 

Articuladas (PAR) for the sub-national government. 

 
  

                                                 
6 An index that combines test score data from the Prova Brasil and the student retention rate for the municipality in a single 
index. The index can take values between 0 and 1. 
7 Policy details available at: http://www.planalto.gov.br/ccivil/_Ato2007-2010/2007/Decreto/D6094.htm 
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Major Challenges faced by the Education System 
 

As previously pointed out, Brazil has made important progress, but there are still 

challenges that need to be faced.  High repetition and dropout rates are two of them. Every year, 

approximately 2 out of 10 students drop out from our public secondary schools, having spent 

more than 4 years trying to complete the course (Brazilian secondary education typically takes 

three years and comprises 10th to 12th grade). The situation is similar in primary education: 30% 

of students abandon their schools before completing primary education after spending, on 

average, 11 years – two years more than the 9 years required to complete the entire cycle.  As a 

consequence of high dropout and repetition rates, only 40% of secondary students actually 

graduate. According to 2012 PISA results, Brazil has the seventh highest repetition rates among 

PISA participating countries (OECD, 2012).  

The system is thus highly inefficient, characterized by high repetition and dropout rates. 

Every year, the government “wastes” a significant amount of resources as students stay in 

schools longer than they should mainly due to grade repetition and leave school without 

completing the entire cycle. This reality is even more dramatic if we focus on children/youths 

coming from low-income families. Those students, according to Brazilian National Household 

Survey (PNAD), repeat grades more often than students from higher-income families, and as 

they grow older, the opportunity cost of remaining in school to complete the cycle becomes 

extremely high. Therefore, they are more likely to drop out after spending at least three extra 

years in the school.  

The quality of our teachers is also an important challenge faced by Brazil’s education 

system. To hold a four-year college degree is one of the main requirements for basic education 

teachers established by 1996 legislation. However, today 30% of teachers in the Brazilian 
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classroom are under qualified as required by law. According to 2006 PISA, the profession is also 

attracting low performing students – the bottom third of score distribution (Bruns et al. 2012; 

Louzano et al, 2010). According to Hanushek et al. (2007, 2010), students who attend classes 

with great teachers are able to advance, on average, 1.5 grade levels or more. Finally, it is 

necessary to provide pre-service and in-service teacher training.  

Brazil is still struggling to provide basic inputs, especially to schools located in the 

poorest areas of the country. In the rural areas, 25% of the primary schools are located in 

inappropriate buildings and 10% of the students are attending schools with no electricity and 

water (UNESCO, 2008).  Therefore, Brazil is still lagging behind in improving the quality of 

educational inputs such as teachers and school infrastructure. And as we will see in the next 

paragraphs, Brazil has not been able to translate inputs into outputs and outcomes. In part, it is 

due to the low quality of inputs provided.  

An understanding of the process of how inputs are translated into educational outcomes- 

input-output relationship would be one of the initial steps to overcome such challenges 

(Hanushek, 1995). However, it is necessary to have a policy that balances input and outputs. As 

suggested by Hanushek (1995), an educational policy that relies only on inputs is unlikely to be 

successful (Hanushek, 1995, p.282). 

In early childhood education, Brazil has relatively high coverage, with the third highest 

gross enrollment ratio for Latin America (See Figure 3).  However, this overall high rate of 

coverage masks massive variation across states in daycare centers (creche) and pre-school 

coverage.  There is a major variation across states and municipalities ranging from 10-20% 

creche enrollment in some northeast states to over 40% in southern states.  Likewise, several 
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states in the northeast and east of Brazil have pre-school enrollments exceeding 75% (or even 

85%), whereas several in the central west have much lower rates of enrollment.  

 
 

 

Figure 3. Gross Enrollment Ratio in Pre-Primary Education 

 

 

The increase in the access to education was not followed by improvements in student 

learning outcomes. More students are enrolled in our schools, we will achieve one of the 

Millennium Development Goals, but they are not learning what they were supposed to. 2012 

PISA results showed that Brazil is underperforming in relation to its peers: ranked 57th out of 64 

countries participating in the math exam, 58th out of 64 countries in the science exam and 56th 

out of 64 countries in reading (OECD, 2012).  

The last challenge mentioned, regarding access to tertiary education, is also a major 

challenge in the country. In Brazil, the chances of low-income students graduating from a public 

secondary school to be accepted to a public university are very limited. Eight out of ten students 
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attending public universities come from the richest 20%of the population. Only 40% of public 

secondary school students graduate, 10% of those continue their studies at universities.  From 

those accepted to the university, less than 1% attends public institutions (IBGE, 2005; Camargo 

and Ferman, 2004; Schwartzman, 2005). 

 
Rio de Janeiro: Origins and Evolution of the Problem 

 
Living and Education Conditions in the Favelas of Rio de Janeiro 
 

The city of Rio de Janeiro has been living in a paradox for the last four decades. On one 

hand, the city is well known as a famous tourist place and called Cidade Maravilhosa (wonderful 

city). On the other hand, the city faces a difficult economic and social situation. Without a formal 

job and a regular income, most of the poor people have to live in slums, called favelas, with 

inadequate provision of basic social services such as water, sewage, good quality schools and 

health care.   

Since the transference of the national capital of Brazil to Brasilia (1960), the economic 

conditions of Rio de Janeiro began to deteriorate. Rio de Janeiro was the capital from 1873 to 

1960. The literature suggests that the transference of the capital occurred because of two main 

reasons. First, the capital located on the coast would be an easy target of foreign attack so it was 

transferred to guarantee national security. Second, it would promote economic and social 

development in the center-west and north regions of Brazil given the huge gap between those 

regions and the rest of the country – national integration principle. Besides that, it would also 

stimulate population migration.  

Just thirteen years after the transference, in 1973, with the oil crisis followed by the 

international debt crisis in the 80’s and the national/sub-national economic crisis, the city of Rio 

has been living with serious economic challenges. The economic deterioration brought severe 
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consequences to the city’s population. The challenges are not limited to its economic situation, 

but severe social inequalities are also part of Rio’s reality.   

In recent years, drug lords or drug dealers have been in control of those areas and the 

government has not been able to provide adequate, basic services to avoid the lure of the drug 

business. In these situations, fear, insecurity and silence are the most common feelings.  The city 

was – and in some areas still is – literally “dominated” by drug dealers that implemented a 

parallel government with their own rules. Children come out of the schools to work for the drug 

traffickers; teachers worried about their security often quit the profession; schools could be 

closed if the “the chief” drug dealer decides to do so. As highlighted by Perlman (2007), “The 

fear of favela eradication has been replaced by the fear of being killed in the crossfire between 

drug gangs and the police” (Perlman, 2007, p.2). 

According to the 2010 Brazilian National Demographic Census, there are more than 1 

million people living in Rio’s favelas. In terms of gender, there were more males (57%) than 

females. Regarding race and ethnicity, over 53% were white and 46.8% black (classified as 

pretos and pardos) (Rocha & Carusi, 2012). The adult illiteracy rate is almost three times higher 

in the favela as compared to the population that does not live in Rio’s slums (Rocha & Carusi, 

2012). Alves and Ribeiro (2008) showed that children and teenagers that live in favelas are 51 

times more likely not to be in an appropriate grade given their age compared to a similar 

population that does not live in such areas.  Evidence from Amorim (2014) suggests that higher 

proportion of teachers with bachelor degrees as well as lower levels of dropout rates and 

socioeconomic conditions are positively associated with 4th grade students’ performance in 

mathematics. Results also suggest that students attending 4th grade schools in favela areas are 

six times more likely to drop out of schools compared to students in non-favela areas.   
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As expected, the education payoff remains extremely high. As suggested by Neri (2007), 

each additional year of schooling of an employee that does not live in a favela represents an 

annual increase of 90 USD, while a similar employee that lives in a favela represents only 27 

USD. Neri’s (2010) study also suggested that the average income among the favela inhabitants 

was 49% lower than the rest of the Rio’s population not living in favelas.  Nowadays, almost 

20% of Rio’s population lives in favelas (the city had 6.4 million inhabitants in 2011).  

The average income is 191.64 USD while the average income of non-favela 

neighborhoods in the metropolitan region of Rio de Janeiro (RMRJ) is 427 USD (PNAD - 2010). 

Over 20% of the population in the favela areas of RMRJ was living in a household with a 

monthly per capita income less than 105.75 USD and around 10% with an income less than 53 

USD. Four out of ten workers have a formal job with an average monthly salary of 152 USD 

(Cossio et al., 2011). 

 
The Implementation of the Pacifying Police Units (Unidades de Polícia Paficificadora) 
 

As stated before, over one million people have been living in high-crime and drug 

infested areas in the city of Rio de Janeiro. For the last three decades several attempts – 

governmental and non-governmental – have been made to improve the quality of life for the 

population living in favelas. However, lack of management, high maintenance costs required to 

keep the schools fully functioning, and most importantly, the political party behind this initiative, 

all contributed to the failure of the program. Many schools were literally abandoned, with no 

project or administrator (Cavallieri and Coelho, 2003). 

In the case of municipal government, most of the initiatives were focused on planning, 

construction and basic sanitation service and not on basic social service provisions such as health 

and education.  In 2009, inspired by the successful experiences of Bogota (Cultura Cidadã) and 
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Medelin (Program de Desarollo Seguridad y Paz), the state government developed a broad 

security plan, with the main objective of implementing police units called Unidade de Policia 

Pacificadora UPP (Pacification Police Unit - UPP) in slums (Beato, 2008; Veloso & Ferreira, 

2010; Silveira et al, 2010, Martin & Ceballon, 2004).  

UPPs have been already implemented in 30 slums across the State serving over 300,000 

people. One of the main goals of UPP is to facilitate public service provisions such as education 

and health.  The implementation of UPP by the state government created the perfect opportunity 

for the city of Rio de Janeiro to implement what was named “UPP social”. In partnership with 

the United Nations, the city of Rio was able to provide social services such as housing 

improvement, alleviation of risks (violence and irregular conditions), health (through the 

implementation of basic care units in each favela); electricity, trash and sewage services 

(Henrique and Ramos, 2011).  From 2009 to 2014, the government of the city of Rio de Janeiro 

invested over R$ 2 billion in those communities. In the education area, 60 new or renovated 

preschools were fully operating and serving around nine thousand new students. 

As municipalities in Brazil are responsible for elementary education (K to 9), the 

establishment of UPPs followed by UPP social created the perfect scenario to implement the 

innovative program, Escolas do Amanhã. In August 2014, the UPP social program was renamed 

Rio + Social.  

Some studies have evaluated the impact of UPP on educational achievements, teacher 

turnover and population perception of safety (Burgos et al., 2012; Butelli, 2012; Ribeiro, 2013, 

2015; World Bank, 2013). Adopting a Difference in Differences technique, Butelli’s (2014) 

findings suggest there is a slight but steady improvement in student’s performance after the 

implementation of UPPs.  Fifth and sixth graders showed the greatest improvements in 
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performance compared to other grades assessed.  Ribeiro’s (2015) findings suggested that UPPs 

have a moderate effect on reducing the number of days which the schools were closed due to 

violence; school dropout and age-grade distortion rates.  However, evidence from Ribeiro (2015) 

also showed no significant effect on Mathematics or Portuguese average test scores as well as in 

school enrollment.  

Findings from Ribeiro (2013) suggest that, during the period of 2006 to 2010, there is not 

enough evidence to associate UPP implementation with was a reduction in teacher turnover. 

Qualitative studies carried out by the World Bank (2013) and Burgos et al. (2012) reported three 

main findings: (1) improvement in parent’s perception of safety to take their kids to school and 

(2) improvement in the quality of educational services provided and (3) increase in the number 

of schools and daycares in the favelas of Rio de Janeiro.  

 
Escolas do Amanhã Program 

 
Previous Reform: Centros Integrados de Educação Pública (CIEP) 
 

Rio has endured this situation for at least the past four decades and several attempts – 

governmental and non-governmental – have been made to improve the quality of life of the 

population living in favelas. The Integrated Centers of Public Education (Centros Integrados de 

Educação Pública/CIEPs) was the most significant program in the education sector and was 

designed and implemented by Rio State Government in the 1980’s and 1990’s. Developed by 

Darcy Ribeiro and designed by Oscar Niemeyer, the CIEP was the first policy to provide 

extended school hours (9 hours per day from 8 am to 5pm) and to articulate education, health, 

housing and social work sectors (Ribeiro, 1986). Each CIEP is a complex of three buildings. The 

main building was composed of classrooms, medical utilities, kitchen/dining halls and sport 
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courts. The second building had a gymnasium, theatre, ateliers and all sports utilities. The last 

building housed the students and staff dormitories (Ribeiro, 1986).  

From 1983 to 1994 , Rio State Government built 506 CIEPs spread across the state of Rio 

de Janeiro (Cavalieire & Coelho, 2003) attending over 506,000 students from early childhood 

education to high school. According to the 1996 School Census (first available year), the state of 

Rio de Janeiro managed around 1 million students. Therefore, 50% of the students enrolled in the 

state education system were attending CIEPs.  Each CIEP was designed to accommodate 1,000 

students: 600 students from 8am to 5pm and 400 students during the evenings. The daily school 

routine included a full-time class schedule, meals 3 times a day, sports and leisure activities, 

bathing and medical, psychological and dentist appointments on a regular basis to all students 

(Bomeny, 2007; Emerique, 1997).  For those students with no families, there are housing units 

and foster parents from the community to support them. Housing units were also provided to 

foster parents (pais e mães sociais) as well as staff members facing difficult financial situations.  

 Similar to the EDA program, the CIEPs were designed and developed to provide a new 

understanding of the role of the public education system. As mentioned before, thought as a 

comprehensive educational policy, the CIEPs was the first educational initiative in the country 

that included full time education, health services, housing available for students and staff 

members, three meals a day, recreational and sports activities. It also provided scholarship to 

recently graduated teachers to develop independent studies and teach classes under the 

supervision of senior teachers (Cavalieri, 2000). The CIEPs were also open to teachers from 

other states in an attempt to replicate this initiative across the country. Lesson plans and 

curriculum matching different learning styles: subjects were selected based on students’ needs. 
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The full time education provided by the CIEPs also helped working parents to alleviate their 

expenses with child daycare.  

Brazil was in a transition period from the military regime to democracy, high levels of 

poverty and social inequality, and education, once again, was seen as the solution to improve 

people’s living conditions. Additionally to teach kids, a good school, as pointed out by Mignot 

(1994), should be the one that provides nutrition, medical and psychological support, becomes 

the family when the family is not there, supports the community as a whole and is an agent of 

social change in the community.   

The lack of management and uncoordinated actions implemented in the CIEPs, the high 

maintenance costs required to keep the school fully functioning, and the election loss of the 

political party behind this initiative, contributed to the failure of the program as it was originally 

designed. Many schools were literally abandoned, with no project or administrator. The 

population viewed the CIEP as the place for children with no families, living in poverty and/or 

students at risk (Cavalieri and Coelho, 2003; Emerique, 1997). After the 1994 election, another 

political party took the government, and the program lost its political support (the Governor 

could not run in the governor election because it was already his second term).  

In 2015, the CIEPs are still operating and except for the CIEPs included in the EDA 

program, the only characteristic that resembles the original project envisioned by Darcy Ribeiro 

is the provision of the extended school day. In 2015, the city of Rio de Janeiro manages 99 

CIEPs and 39 of them were also included in the EDA program. As noted in the previous 

paragraphs of this section, the CIEPs initiative clearly resembles the EDA program implemented 

by the SME in Rio de Janeiro. However, it worth noting that the CIEPs had a more ambitious 

plan by design and they included even the provision of housing units. In the 2014 Governor 
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elections, the CIEPs policy, as originally designed by Darcy Ribeiro, was one of the main issues 

discussed in the political debates in Rio de Janeiro. Candidates from different political parties 

claimed that the revival of the CIEPs was a necessary condition to improve the quality of 

education in Rio State (O Globo, 2014).  

 
Escolas do Amanhã Program  
 

The establishment of UPPs and UPP social created the perfect scenario to implement the 

innovative program, Escolas do Amanhã. Regular municipal schools located in low-income areas 

were selected to be part of the EDA program (Secretaria Municipal de Educação, 2009). 

According to the 2010 Demographic Census, there were more than 500 schools located in low-

income areas in Rio de Janeiro. Therefore, as there are more schools in need than available 

resources to implement EDA, schools were selected based on the following criteria: (i) located in 

a low income area (preferably favela area); (ii) UPP and UPP social fully implemented; (iii) the 

available federal funding (Mais Educação Program), which limited SME to implement the 

program only in 150 schools and; (iv) school principals and/or district managers nominations .  

Five additional schools were included in the program in 2010 and 2012. The main differences 

between EDA and non-EDA schools are presented in Appendix A. 

The key elements of Escola do Amanhã program are:  (i) Full time education for formal 

schooling, informal tutoring, and a wide variety of special cultural, arts, and sports programs; (ii) 

strong partnership with the community (for i.e. a partnership with the legal department to make 

the schools a “one stop shop” for legal aid, such as obtaining birth and marriage certificates and 

collaboration with the social assistance secretary to investigate child labor and get families 

enrolled in the Bolsa Familia program ; iii) enriched teaching and learning resources (state-of-

the-art ITC equipment, broadband internet, science labs, libraries and special budgets for books); 
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iv) support for children’s psychological, health and nutritional needs;  and v) Cine Clubs, to draw 

community members into the safe, attractive school environment on weekends and at night.   

In addition, the salaries are almost 50% higher for teachers in EDA schools. Another 

initiative is to invite new teachers that achieved the highest rank in the recruitment test. 

Obviously, the new teachers have the right to choose.  Finally, each school has its own action 

plan with learning targets. Annual learning targets are agreed upon by Municipal Secretariat of 

Education and the school, and once achieved the school and teachers will receive a bonus 

payment (once a year in addition to their monthly salaries). 

There is a wide variation in the level of implementation of EDA as well as initiatives 

developed by each school. A 2013 mapping carried out by UNESCO showed that there are 11 

initiatives implemented across the 155 EDA schools. However, only 4 out of 11 initiatives are 

implemented in all EDA schools. The other 7 programs are implemented in a range of 1 to no 

more than 4 schools. For this reason, my study measures the joint effect of the 4 initiatives 

implemented in the entire sample of EDA schools.  

 The four initiatives are: Scientist of tomorrow (Cientista do amanhã), Bairro educador, 

School Health Program (Programa Saúde na escola) and Mais Educação (full time education). 

The main initiatives under the EDA program target their efforts in the areas of education, health 

and nutrition, science education, full time education, and parental and community engagement. A 

brief description of each program as well as evidence supporting each area are provided below:  

� Scientist of tomorrow (Cientista do amanhã) is a public-private partnership focused on 

science education. The Sangari Institute provides lab materials, teacher support, and 

specialized training to deliver specific lessons and activities for themes such as 

environmental awareness, energy, water, and forces, among others. For each theme, 
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specific lesson plans based on student needs are developed. Teachers and students focus 

their efforts on a specific theme for 3 months, and the classes are delivered once a week. 

The project prioritizes hands-on projects rather than traditional learning strategies. 

Thematic projects, science fair, site visits and field trips are some of the activities of the 

program.  

Briefly, studies showed that science education in primary school motivates 

children’s sense of curiosity and exploration; everyday life understanding processes and, 

supports critical thinking and problem solving skills at early ages (Harlen, 1985).  

Tandogan & Orhan (2007) findings showed that mastery of science contents is a strong 

predictor of academic success. However, evidences from different researches also 

suggested that students have low interest in learning science and teachers, in general, 

have not appropriate content knowledge that allow them to effectively teach science to 

primary education (Appleton, 2003 & 1995; Dawson, 2000; Driver, 1989; Ollerenshaw et 

al., 2013). Based on those assumptions, EDA program through Cientistas do Amanhā 

aims to tackle the issue of lack of pedagogical material, children’s motivation to learn 

science as well as to provide regular training to municipal school staff. 

� Bairro Educador promotes partnership with local community and non-governmental 

organizations in the development of after school and weekend activities as well as other 

initiatives. The program aims to engage local families, leaders, and public and private 

organizations in school activities. The program assumes that the establishment of 

partnerships with local organizations and businesses as well as the development of 

strategies to engage parents, the community and other schools with daily school 

activities, all affect student academic success (CIEDS, 2013). Bairro educador 
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encompasses three main pedagogical/implementation steps. First, through the trilhas 

educativas, students and teachers will select familiar topics to be explored. The topic is 

specific to the community, and the students must demonstrate interest in the topic. 

Second, once the topic is selected, the discovery process begins. According to CIEDS 

(2013), a mapping of the main actors, organizations, needs, strengths and weakness of the 

community is prepared by teachers and students. A working plan that includes planning 

and communication strategies is also part of the second step. Third, a discussion with 

local actors and organizations to put the plan in place and develop specific activities. For 

example, in the Complexo do Alemão favelas, one of the most violent favelas in Rio that 

was pacified a few years ago, students in partnership with the community and local 

bakeries hosted a gastronomic fair where kids prepared their dishes and learned about 

nutrition, mathematics and science.  

As mentioned before, Bairros Educador initiative also includes the participation 

of student’s parents. Studies showed that there is a positive association between parental 

involvement and children’s future academic success (Barnard, 2004; Dearing et al., 2006; 

Lee et al., 2006; Velsor, 2007). After controlling for socioeconomic status, Barnard 

(2004) findings suggest that students who parents have higher engagement rates are 

associated with lower dropout and higher completion rates. Miedel & Reynolds (1999) 

also found positive evidence regarding reading achievement, grade retention and lower 

placement on special education in association with high parent involvement.  

Results from a survey carried out in rural India showed that low awareness and 

participation of local community on education services were negatively associated with 

the acquisition of basic skills in reading and math (Banerjee et al., 2007). Schutz (2006) 
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highlights that communities-based efforts are promising areas to be explored by policy 

makers, educators and scholar in order to booster students’ academic success especially 

in impoverish areas. 

� School Health Program (Programa Saúde na escola), implemented in partnership with the 

Municipal Secretariat of Health, aims to improve student’s health conditions. Every EDA 

School has a certified health specialist who provides routine guidance as well as regular 

thematic workshops. In addition to that, multidisciplinary teams provide routine visits to 

support kids’ nutrition and health conditions. The team is composed of dentists, 

psychologists, nurses, doctors, among other health agents. For the first time, students will 

have electronic medical records, which will improve the quality of their care as 

physicians will have access to their full medical histories, for example. 

Bloom at al. (2004) considers health as well as education a crucial aspect of 

human capital. Studies have showed that education, health and nutrition are strongly 

associated but it is also an empirical challenge to disentangling such relationship in order 

to imply causality in such correlation. There are several channels where education and 

health can affect each other: on one, education may affect individual behavior, choices 

and lifestyle; on the other hand, healthier individuals are more likely to complete their 

studies and better performance on students standardized tests (Behrman, 1996; Grossman, 

1976; Cutler and Lleras-Muney, 2006; Gan and Gong, 2007; Leslie& Jamison 1990, 

Pollit, 1990; Suhrcke & de Paz Nieves, 2011). 

Evidences from Cutler & Lleras-Muney (2006) study suggest that an additional 

four year of schooling tend to reduce: the risk of heart disease and diabetes by 2.2 and 1.3 

percentage points, respectively; and the probability of missing work due to sickness by 
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2.3 per year. Using Instrumental variable methods, Glewwe and Jacoby (1995) findings 

suggested that there was a strong negative effect of child health conditions on enrollment. 

Adelman et al (2001) using data from Pakistan showed that a five year-old child in good 

health condition has a strong probability of attending school at age 7. In addition to the 

low quality of education offered in low-income areas, Brazilian studies have also showed 

that children living in favelas are more likely to suffer from malnutrition as well as teen 

pregnancy, dengue, higher infant mortality rates, among others (Santos et al. 2008, 

Szwarcwald et al. 2000, 2002). 

� Full time Education (Mais Educação), established in 2007, Mais Educação is a federally 

funded program, which aims to financially support states and municipalities to provide 

full time education (8 hours shift). In order to be eligible for the program, states and 

municipalities must develop specific working plans and provide activities in areas such as 

sports and recreations, learning reinforcement classes, history, culture, music and 

environment (Ministério da Educação, 2012).  

In general, empirical studies presented mixed results regarding the effect of 

double-shifting schooling on students’ academic achievement. On one hand, studies 

reported that extended length of school day is likely to affect students overall 

performance as they would have a higher proportion of instruction time. Empirical 

evidences from Lavy (2010) suggest that instructional time has a positive and significant 

effect on student academic achievement. An additional weekly hour of math, science or 

language instructional time led to an average increase of test score by 0.15 of a standard 

deviation. On the other hand, there is a significant number of research studies indicating 
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that extended school day has minimum or no effect on students’ performance (Barro & 

Lee, 2001; Grogger, 1996; and Eide & Showalter, 1998). 

Some Brazilian studies reported positive effects of extended school shift on 

children academic achievement (Franco, 2008; Kerstenetzky, 2006). Inspired by the 

successful implementation of a similar program in Chile (Bellei, 2009), Brazilian federal 

government implemented Mais educaçāo program that targets low performing schools 

across the country. 

 
Economic Approaches 

 
Human Capital Theory 

 
Schultz (1960) assumes that education is an investment in individuals and its 

consequences are a form of capital.  The author states that:  

Since education becomes a part of the person receiving it, I shall refer to it as human 

capital. Since it becomes an integral part of a person, it cannot be bought or sold or 

treated as property under our institutions. Nevertheless, it is a form of capital if it renders 

a productive service of value to the economy (Schultz, 1960, p. 571). 

And Schultz (1963) in a later article elaborates on his proposition about the role of 

education and Human Capital Theory, pointing out that,  

The economic value of education rests on the proposition that people enhance their 

capabilities as producers and as consumers by investing in themselves and that schooling 

is the largest investment in human capital. This proposition implies that most of the 

economic capabilities of people are not give at birth or at the time when children enter 

upon their schooling. These acquired capabilities are anything but trivial. They are of a 

magnitude to alter radically the usual measures of the amount of savings and of capital 
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formation that is taking place. They also alter the structure of wages and salaries and the 

amount of earnings from work relative to the amount of income from property (Schultz, 

1963, pp. 10-11). 

The main assumption of the Human Capital Theory is that formal schooling raises 

earnings and productivity mainly by providing knowledge, skills and a way of analyzing 

problems (Becker, 1993, p.19).  Thus, highly educated individuals are more appreciated by 

employers and it is translated into better salaries and opportunities for securing their jobs (Bills, 

2003). Therefore, human capital theory stresses how education contributes to higher levels of 

productivity and efficiency of workers by increasing cognitive stock of economically productive 

human capability. Formal education is an investment in human capital and is considered as 

equally or even more worthwhile than physical capital (Psacharopoulos & Woodhall, 1997).  

As pointed out by Schultz (1961) investments in human capital can be seen as one of the 

major contributors to increase outputs. From an individual’s standpoint, investments in human 

capital account for the larger proportion of increases in workers’ real earnings. As suggested by 

Becker (1993), activities that affect monetary and physical (consumption) incomes are called 

investments in human capital (Becker, 1993, p.11). From a country’s standpoint, according 

Schultz (1960), increases in national incomes are associated with additions to the stock of human 

capital. Schultz highlights that “people are an important part of the wealth of nations” (Schultz, 

1961, p. 2). 

Human Capital Theory assumes that individuals and firms will invest in education or job 

training as long as they are able to see returns on this investment that exceed its costs. Investment 

in human capital involves two costs: (1) direct costs: tuition, books and other materials; (2) 

indirect costs: the cost of an educational input is defined as its opportunity cost  (Tsang, 1995).  
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However, screening, signaling and certification perspectives challenge the view of 

education and its key role in economic prosperity.  Adopting credentialism’s standpoint, 

education just provides credentials of individual’s inherent characteristics. In this sense, the 

credentialism perspective states that people with college degrees earn more than high school not 

because college graduation increases productivity, but because more productive students go to 

college. Therefore, the main assumption of Human Capital theory is questioned by credentialism: 

education does not improve productivity.  

As expected, this point of view is contested by Becker (1993). Becker (1993) does not 

deny the existence of credentialism to some extent, but he argues that firms are interested in how 

academic performance impacts work abilities and not in academic success, but in their job 

abilities to have some proxy of productivity related to work life.  

The second critique is the screening. As there is asymmetric information about individual 

productivity capacity, screening is a market response to this imperfection. Arrow in Bills (2003) 

suggests that higher education does not increase cognition or socialization, but rather sorts out 

individuals according to their abilities and, thus serves as a screening device to employers (Bill, 

2003, p.446). Bills (2003) presents Arrow’s perspective that “higher education offers a double 

filter. To signal their productive capacity, students first must be admitted to institutions of higher 

education and then must graduate from them” (Bill, 2003, p.446). Once again, the relationship 

among education, productivity and income is questioned by the screening perspective.  

As pointed out by Bills (2003), one of the main flaws of screening theory is that it 

assumes an individual is fully conscientious of his/her own productivity, so the employee is able 

to convey all information about his abilities to get the attention of the employers. And the key 

question not answered is: why do people get further education?  
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The third critique to human capital theory is the signaling theory. There is a two-way 

relationship between signaling and screening theories. Bills (2003) highlights that “Labor market 

signaling complements labor market screening: Employers screen and job seeker signals” (Bill, 

2003, p.446). Page (2010) suggests years of education provide information about worker’s innate 

productivity but it does not mean that education has something to do with enhancing an 

individual’s capacity. As pointed out by Pages (2010) “more-educated workers receive higher 

pay because education provides them with a credential, rather than because of acquired skills” 

(p.33). 

The labor market signaling approach rejects the assumption of perfect matches and 

emphasizes economic outcomes measured by wages, employment and specific training, and 

education costs (Adams et al., 1992). The example of the Philippines as pointed out by Adams et 

al. (1992) showed that the proportion of graduates who were working at their field was only 47% 

in liberal arts and 73% in applied sciences.  Professional experience and job mobility need to be 

taken into consideration in the planning stages.  

In sum, the three critiques challenge the main assumptions of human capital and, in part, 

it happens because human capital theory has not provided any empirical evidence about the 

relationship between education level and economic advantages in the labor market. The critiques 

question the validity of human capital theory in two main aspects: (1) school is the place where 

you get credentials to “use” in the labor market and it does not enhance your productivity; (2) 

Individuals have different levels of inherent productivity and these levels are not affected by 

education. 
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The EDA program, which targets students in low-income communities in Rio, has been 

influenced by the human capital model as it relies upon the role of education to help break the 

poverty cycle and thus, improve population living conditions. 

 
Rate of Return to Investment in Education & Education Production Function  

 
Rate of return on investment in education is based on human capital theory and has been 

estimated since the late 1950s (Psacharopoulos & Patrinos, 2004). The rate of return in education 

is the measure of the economic gain of any additional year of schooling attended (Carnoy, 1995, 

p. 364). According to Carnoy (1995), rate of return on education equates the net present value of 

lifetime earnings of the individual, taken as the benefits of education, to the net present value of 

costs of education. As pointed out by Psacharopoulos (1972), statistical evidence has shown that 

individuals with higher levels of education tend to have greater salaries when compared to 

similar individuals with less educational background.  

In Brazil, education pay-off remains high. Individuals with college degrees tend to get 

better job positions and, consequently, better salaries. Thus, limiting opportunities of low-income 

students may impact their own quality of life and weaken the overall economic growth of Brazil. 

In 2010, Brazil’s national household survey showed that a person with a college degree could 

have, on average, a monthly salary 236 times higher than a person with only a secondary 

education degree and 456% higher than a worker that has completed elementary education 

(Arabsheibani at al. 2006).  As pointed out by Arabsheibani et al. (2006), at the college level the 

rates of return are extremely high in Brazil especially in the late 80’s with the massive expansion 

of elementary education coverage. According to the authors, 

[…] At 16 years of education the marginal return at the mean for men in 1988 is 28 to 30 

percent, in 1992 it is 26 to 29 percent and by 1998 it has risen to 33 per cent. Marginal 
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returns for the most educated women follow the same pattern at a broadly similar level. 

(Arabsheibani at al., 2006, p. 858) 

Estimates from Griffin & Edwards (1993) showed that the rate of return on investment on 

education in Brazil ranges between 12.8% and 15.1%. The authors’ findings suggested that the 

wage premium of individuals with less than 12 years of schooling (without a higher education 

degree) is significantly lower compared to bachelor’s degree holders.  

Under an economic approach, education production function focuses primarily on the 

relationship between the outcomes and the inputs of an educational system (Hanushek, 1995). In 

fact, it aims to explore how inputs (education) are translated into outcomes (in the case of rates 

of return, earnings) - input-output relationship. One of the main advantages of this approach is 

that it takes into consideration actors beyond the traditional school walls and thus, takes into 

consideration societal preferences. Under the economic approach, it is also possible to predict 

future results, which may allow, for example, adjustments and improvements during the policy 

formulation process. And finally, as stated by Loeb and McEwan (2006), an economic approach 

provides a tool to deal with different preferences in a context of limited knowledge and 

resources.  

 
The Negative Spillovers of Armed-Conflict, Drug Trafficking and Drug-Related Crimes on 

School Attainment 

 
There is an extensive body of literature on the negative effects of conflict exposures on 

educational outcomes (Alderman, Hoddinott and Kinsey, 2006; Aizer, 2007; Akresh and de 

Walque, 2008; Chamarbagwala and Morán, 2011; de Walque; 2006; Grogger, 1997; Justino, 

2011; Monteiro & Rocha, 2012; Shemyakina, 2006, 2011; Severnini & Firpo, 2010). The main 

strands of literature on the impact of violent conflict on educational achievement are focused on 
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the effects of civil war (which is different from Rio’s favela context) as well as on the impact of 

drug trafficking and drug-related crimes on school attainment. 

Using maternal fixed-effects as the instrumental variable, Alderman, Hoddinott and 

Kinsey’s (2006) findings indicate that Zimbabwean kids who were exposed to civil war in the 

1970s completed fewer grade levels of schooling compared to children not affected by similar 

exposure. Evidence from Akresh and de Walque (2008) in Rwanda showed that children affected 

by genocide were less likely to finish third or fourth grade and, on average, complete six months 

less of schooling compared to other students not exposed to genocide.  

Despite the challenges of providing accurate estimates of the impact of violence on 

children’s education, studies showed that violence within schools are negatively correlated to 

high school graduation and to educational achievement (Akresh and Walque, 2008; 

Chamarbagwala and Morán, 2011; Groegger, 1997; Shemyakina, 2011). 

Regarding drug trafficking and drug related crimes, evidence from Fyer et al. (2005) 

suggests that the increased economic return of drug dealing, especially crack cocaine use, 

possibly attracted young males to gangs and are likely to be negatively correlated to educational 

investments. Evans et al. (2014) argue that the introduction and spread of crack cocaine are 

associated to lower high school completion rates and test scores among African-American young 

males.  Evans et al. (2014) suggest that crack markets account for 36 to 73 percent of the 

decrease in African-American males’ high school completion rates.  

Similar results were shared by Brazilian studies. Evidence suggests that drug trafficking 

is associated with student dropout and academic underperformance in high-crime and violent 

areas compared to students in pacific areas. Monteiro and Rocha’s (2012) findings suggest that 

Brazilian students from schools in high-crime and violent areas perform worse on math exams 
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compared to students in non-violent areas. Drug dealer conflicts during academic years are 

associated with a decrease of 0.054 standard deviations in math test scores (Monteiro and Rocha, 

2012, p.4). 

A 2006 qualitative study carried out by Observatório das Favelas showed that 93% of the 

juvenile gang members interviewed had already dropped out of schools (age between 11 to 14 

years old) and have not, on average, completed six years of schooling (Silva et al., 2006). On 

average, 13-year-old males would start working with drug trafficking related activities, 

influenced by friends, and more than half turned to illicit activities to improve their incomes and 

help their families. Results from the Rio Municipal Secretary of Education show that on average 

3% of the students dropped out during a given school year (which represents around 15,000 

students per year) while this percentage doubles in favela areas (Rio Como Vamos, 2009).  

Regarding the relationship among education, juvenile delinquency and recidivism, 

evidence suggested that educational commitment is negatively associated with delinquency 

involvement and also reduces the chances of re-offense. School attendance and commitment, 

school bonding and environment have been associated with delinquency behavior (Cernkovich & 

Giordano, 1992; Gottfredson & Gottfredson, 1985; Jenkins, 1995; Stewart, 2003; Thornberry et 

al., 1985). Evidence from Stewart’s (2003) study suggested that commitment to educational 

aspirations is linked to less school misbehavior.  Cernkovich and Giordano’s (1992) findings 

suggest that school bonding affects delinquency behaviors. 

Educational achievement and school attendance can also be seen as a turning point for 

incarcerated youth. Juveniles who actively engaged in educational activities are less likely to 

recidivate compared to offenders who do not have the same level of commitment (Blomberg et 

al. 2012). Blomberg et al. (2012) pointed out that juvenile offenders with above average 
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educational outcomes while in custody are more likely to return to school compared to those 

with low-average educational outcomes. An earlier study by Blomberg et al. (2011) also 

highlighted that youths that returned to school after being released from prison were less likely to 

be arrested in the follow-up periods of 12 and 24 months. Additionally, from those who 

recidivated, the ones who attended schools have significantly fewer recidivistic activities 

compared to those who did not attend schools.  

In Brazil, over one million people were killed from1980 to 2008 (Waiselfisz, 2013). The 

homicide rate of the city of Rio de Janeiro was 34 per 100,000 inhabitants and this rate in the 

favela areas is 36.5 for each 100,000 inhabitants (Instituto de Segurança Pública, 2008).  

However, the aggregate number of the period may mask some improvement in terms of violence 

and crime in the city.  

As Ferraz and Ottoni (Forthcoming) suggested, since the implementation of the UPPs 

(Pacifying Policy Units) in 2008, there was a reduction of 64% in the number of crimes that 

resulted in violent deaths in UPP areas when compared to non-UPP areas. As pointed out by 

Monteiro (2014), the lethality rate in the second semester of 2013 (13 deaths per 100,000 

inhabitants) is less than half of this same rate in the second semester of 2006 (27 deaths per 

100,000 inhabitants).  

In spite of this reduction, Ferraz and Ottoni’s (Forthcoming) findings also indicated that 

drug tracking remains in similar patterns prior to UPP implementation. In addition to that, the 

authors highlighted that the “drug-trafficking industry” in the favelas of Rio de Janeiro is still 

more attractive to adolescents and young people living in such areas than attending schools.  In 

2010, there were over 16,000 children performing activities related to drug trafficking in the 

metropolitan area of Rio de Janeiro (United States Department of Labor, 2012). 
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In sum, there are two main challenges in areas such as the favelas in Rio de Janeiro. First, 

less economically advantaged students are the ones who perform worse compared to their peers 

with higher Socio-economic status (SES) and are more likely to drop out of school. Second, 

daily routine and school operation are often disturbed by violent conflicts. The opportunity cost 

for those students is extremely high and they have basic needs such as nutrition or housing that 

need to be immediately fulfilled. 

 
Comprehensive School Reform (CSR) 

 
Escolas do Amanhã program shares commonalities with the comprehensive school 

reform (CSR) models, which have been implemented in American schools since the 1980s 

(Fleischman & Heppen, 2009). As pointed out by Lang, Gaboardi and Johnson (2010), CSR 

models are systematic approaches that range from staffing to community involvement targeted at 

improving the school as a whole. It is often implemented in low performing schools located in 

high poverty areas. Thus, as suggested by Borman, Hewes, Overman and Brown (2003), CSR 

models aim to reorganize and revitalize entire schools, rather than the implementation of specific 

and uncoordinated initiatives.  

Models are used here as defined by Fleischaman and Heppen (2009),  

[…] Set of specified practices or ideas that have been, or are intended to be, replicated 

widely. Models typically have a group of coherent elements, driven by an expectation 

that these elements—when well executed—will accomplish a desired goal, such as to 

reduce dropouts or improve student achievement. (Fleischman & Heppen, 2009, p. 106). 

Instructional, governance and structural elements are present in most of the CSR models, 

and depending on the purpose of the reform and the outcome (s) analyzed, one – or all elements 
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– will be emphasized. Fleischman & Heppen (2009) state that most reforms in practice combine 

all three elements. Lang at al. (2010) highlights that,  

Models emphasizing instruction primarily seek to improve the content and delivery of 

instruction through curriculum changes, professional development and supports to 

improve the quality of teaching. Models emphasizing structure primarily seek to organize 

schools in ways that are expected to mobilize improvements in teaching and learning. 

Examples include reducing school or class size, extending the school day, instituting 

block scheduling, or offering dual enrollment. Models emphasizing governance primarily 

seek to improve teaching and learning by changing the way that schools are operated and 

managed. Examples include the creation of charter schools or the hiring of third-party 

management organizations to manage schools. (Lang et al., 2010, p. 22) 

According to The U.S. Department of Education, there are 11 components that, when 

coherently implemented, will improve school quality (Comprehensive School Reform Quality 

Center, 2006). The eleven components include ongoing professional development, learning 

targets and measurable benchmarks, greater school staff engagement, parental and community 

involvement, strengthened school management aspects, among others (Borman, Hewes, 

Overman, & Brown, 2002; Comprehensive School Reform Quality Center, 2006, Lang et al., 

2010). 

The Harlem’s Children Zone (HCZ) is one of the first CSR models implemented in the 

United States of America and, like EDA, was focused on low-income and high poverty areas 

(Harlem Children’s Zone & United States of America, 2009). Over the last fifteen years, HCZ 

aimed to alleviate poverty through a comprehensive educational strategy in Central Harlem, a 

New York City neighborhood. Different than EDA, which targets only elementary education, the 
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HCZ strategy ranges from early childhood education to college. The Harlem’s Children Zone 

serves over 8,000 children and 5,000 adults (Dobbie & Fryer, 2009). 

According to Harlem Children’s Zone & United States of America  (2009), the HCZ 

model has five core principles: (i) strong engagement with the entire community in order to 

achieve three goals: “it reaches children in numbers significant enough to affect the culture of a 

community; it transforms the physical and social environments that impact the children’s 

development; and it creates programs at a scale large enough to meet the local need” (Harlem 

Children’s Zone & United States of America, 2009, p.4); (ii) support parents and families from 

pre-natal and continue to support their children until their college graduation. In addition to that, 

provide additional programs to support families and the entire community; (iii) reinforce 

partnership among residents’ institutions and stakeholder to enable children’s healthy 

development; (iv) regular and systematic monitoring and evaluation component and (v) culture 

of success.  

Dobbie & Fryer’s (2009) findings suggest that Harlem Children’s Zone has a positive 

effect on mathematics and English outcomes. Results from the authors show that HCZ was able 

to close the achievement gap between black and white children in mathematics and English 

language. The author concluded that high quality schools in conjunction with community 

investments are effective strategies to improve student learning outcomes.  

According to the Chicago Policy Research Team (2009), HCZ is a successful model due 

to the “strong social scientific basis as an educational and anti-poverty strategy and because of its 

early, comprehensive, continuous, and concentrated intervention” (Chicago Policy Research 

Team, 2009, p. ii) as well as the quality and leadership of its staff and amount of private financial 

support available to the programs.  
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The Escolas do Amanhã program includes similar components of CSR models. The focus 

on low performing schools located in high poverty areas, professional development, monitoring 

and evaluation systems in place, incentives and learning targets to be achieved are some of the 

common elements of both reforms. However, the lack of consistency in terms of initiatives 

implemented across schools in the program, uncoordinated professional development activities, 

limited teacher training activities offered to improve the use of the new resources made available 

to the schools – such as science education tools, online activities and curriculum improvement – 

are some of the main challenges faced by the EDA program.  

 

  



 
 
47

CHAPTER 3 
 

METHODS 
 
 

Previous Studies 

 
Since its implementation, Escolas do Amanhã has been annually evaluated by the Rio 

Municipal Secretariat of Education (SME) using municipal and federal standardized assessment 

exams (Prova Brasil and Prova Rio exams). This evaluation is a simple comparison between 

average scores of EDA students and non-EDA students. The most recent evaluation results 

(2011) showed that 65% of the schools achieved their learning targets and the dropout rates 

reduced from 5.1% (2009) to 2.5% (2011) (Rio Municipal Secretariat of Education, 2012).  

In 2013, UNESCO in partnership with the SME carried out an evaluation of EDA that 

had three main purposes: (i) to map the actions/programs implemented by EDA schools; (ii) to 

describe the trend of educational outcomes in the last 4 years and identify potential areas for 

improvements , and; (iii) o  recommendations for program improvement as well as for the 

implementation of a monitoring and evaluation system.  Adopting the school the an unit of 

analysis, the major findings were: (i) there is  wide variation across schools in terms of actions 

implemented;  (ii) EDA brought improvements regarding student’s health conditions, 

cooperation among health, social work and education secretariats, equipment and didactic 

material to schools, knowledge and teacher training workshops, support from SME, average test 

scores, fail and dropout rates, among others, and; (iii) principals and teachers reported none or 

minimum improvement in activities related to special education; the relationship with 

community and parents; teacher training designed to improve teachers’ skills in engaging with 

kids from favelas; additional funding, among others.  
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In spite of the positive evidence suggested by SME and UNESCO, these studies were not 

able to imply causal effect as they were subject to biases due to three main reasons: (1) they did 

not deal with the sample selection bias and, consequently, were not able to build meaningful 

comparison groups (SME, 2012), (2) it did not have any comparison group (UNESCO, 2013) 

and (3) none of them include any type of randomization.  

 
Research Design 

 
The proposed research study employed propensity score matching to address sample 

selection bias (Rubin, 1974, 1976). As the schools were not randomly selected to participate in 

the program, a simple comparison between outcomes achieved at schools within and outside of 

the program would threaten to bias estimates of the program’s effect. Students enrolled in EDA 

schools are likely to be different from students outside of the program. For instance, as noted in 

the literature review section, students from favelas are more likely to drop out from school as 

well as to underperform on national/municipal assessment exams compared to their peers not in 

favela schools. In sum, a simple comparison between outcomes achieved at schools within and 

outside of the program may overestimate (due to high dropout rates) or underestimate (due to 

low average test scores) the effect of the program.  

Let δi represents the impact of EDA and it is defined as the difference between the 

outcomes of individual i in the case of participating in the program (Y1i) and the potential 

outcome in the absence of treatment (Y0i): 

δi = Y1i - Y0i                                                                                                                                                                   (1) 

However, it is impossible to observe the same student both receiving and not receiving 

treatment. Named by Holland (1986) as Fundamental Problem of Causal Inference, the key 
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challenge in evaluating the EDA program is to obtain a credible estimate of the counterfactual. In 

fact, I am able to observe the difference between EDA students and non-EDA students.  

Let D=1 denotes students participating in the program and D=0 represent students out of 

the program. Let X denotes a set of key covariates that affect assignment to treatment.  In this 

sense, as suggested by Smith  & Todd (2001), the Average Treatment effect on the Treated 

(ATT) is expressed by: 

��� = ���|
, � = 1� =  ��Y1i - Y0i��|
, � = 1� 

E (Y1i|
, � = 1� − E (Y0i|
, � = 1�                                                                                        �2�                               
However, I only have data available for E (Y1i|
, � = 1� as it represents the students who 

actually enrolled in the program. To overcome the selection bias issue and to build a comparable 

control group to estimate ATT, I used propensity score matching (PSM). As highlighted by 

Rosenbaun & Rubin (1983) “propensity score is a conditional probability of assignment to a 

particular treatment given a vector of observed covariates” (Rosenbaun & Rubin, 1983, p.49).  

Given the lack of randomization, my purpose was to build similar treatment and 

comparison groups such that the only observed difference could be attributed to program 

differences using PSM technique. The schools would have the same disposition to receive the 

treatment (propensity score), but one group would receive the treatment and the other would not. 

Therefore, the propensity score is the likelihood that a school would receive treatment based on 

observable characteristics.  

My rationale to select school level was based on three elements. First, I had limited 

access to student level information. As mentioned before, the logic of PSM is that all observable 

characteristics that predict treatment assignment should be included in the model (Rubin & 

Thomas, 1996; Stuart, 2010). And based on my literature review as well as my knowledge of 
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possible confounding factors, re are other factors such as parents educational background, age of 

entry to school, household income, among others might affect treatment assignment and 

educational outcomes. Therefore, carrying out matching on student level would violate this 

assumption and is likely to produce biased estimates as it might violate the Conditional 

Independent Assumption (CIA).  

Second, even when the information was available, missing and data entry error were 

common and thus, it did not allow me to use of the information.  Third, in a context of multilevel 

data, the matching strategy depends on the treatment selection (Heckman, 1997;Steiner et al., 

2013; Steiner; 2011). In my case, the treatment selection is at school level, which, means that 

every student in the assigned school will receive the treatment. As pointed out by Steiner (2011), 

“ For hierarchical data structures, theoretical considerations and preliminary simulation results 

clearly indicate that matching approaches for causal inference need to reflect the (multilevel) 

selection process. If matching does not reflect the selection process that actually took place 

biased treatment effect may result” (Steiner, 2011, p.3).  

 
Data Analysis 

 
The procedure to estimate the impact of EDA followed six basic steps: (1) selection of 

the covariates to be included in the model; (2) the propensity score estimation; (3) selection of 

the matching algorithm; (4) assessment of the quality of the matching; (5) estimation of the 

effect of the program and (6) sensitivity analysis were performed (Rosenbaum & Rubin, 1983; 

Shadish & Steiner, 2010; Stuart, 2010). 

Therefore, my purpose was to match EDA schools with similar non-EDA schools using a 

number of key covariates (please see the last column of the table in the Appendix 2) that are 

important to treatment assignment (to be part of the EDA program) and outcomes of interest.  As 
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suggested by Heckman, Ichimura and Todd (1997), covariates included in the model should 

simultaneously affect participation decisions as well as the outcomes.  Caliendo and Kopeinig 

(2008) point out that only variables that are not affected by treatment assignment should be 

included in the model. Heckman et al. (1998) points out that variables that affect only 

participation or only the outcome of interest should not be included as control variables for the 

differences between treatment and control groups. 

PSM is based upon the assumption that all observable variables related to treatment and 

potential outcomes are included in the model (Rubin & Thomas, 1996; Stuart, 2010). However, 

there is no statistical test to assess this assumption, and the non-violation is assumed by the 

substantive knowledge of the possible confounding factors in the context of the study (Shadish & 

Steiner, 2010; Steiner, Cook, Shadish, & Clark, 2010; Stuart, 2010).  

As mentioned before, the propensity score is the conditional probability of receiving 

treatment based on a set of observable covariates, X. Therefore, the propensity score is defined 

by:  

                             (3) 

                

As I used the Stata command pscore, a  logit model was calculated to estimate the 

propensity score. For a set of k predictors for a binary response D is modeled so that the logit of 

the probability, π, is calculated from the following equation: 

  ����� ��� = � �
���� = �� � �� � � ⋯ �" "                                                       (4) 

Where, β0 is the average probability in logit unit to be in the program, assuming that the 

covariates Xs are normally distributed and β1 is the effect of X1 on the log odds of program 

participation (D=1). Therefore, this logistic regression model estimated the conditional 

probability of being in the context of PS analysis. 
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Key Assumptions 

 
Two main assumptions underlie the use of PSM. First, the Conditional Independence 

assumption (CIA) states that after controlling for all potential observed characteristics (X), the 

outcome is independent of the treatment assignment; 

            (Y1i - Y0i) D|X                                                                                                               (5) 

This means that I have sufficient information to assure that outcome and participation in 

the program are independent. This assumption holds if the participation is driven only by 

observable characteristics. Unfortunately there is no statistical analysis to test whether this 

assumption holds. However, given the full range of variables used in the matching technique, I 

strongly believe that this assumption will not be violated. In addition to that, and as suggested by 

Heinrich et al. (2013), as I have pretreatment information, I used difference-in-differences 

matching estimator, which allowed me to relax on this assumption. I assumed that the impacts of 

unobservable characteristics were fixed over time.   

Second, common support assumption means the probability of receiving the treatment or 

not is equal for a given set of covariates and has values between 0 and 1; 

            0 < P(D= 1| X ) <1                                                                                                      (6) 

The common support refers to the degree of overlap between treatment and comparison 

groups. As pointed out by Shadish & Steiner (2010), it provides an indication of good quality of 

the model used to estimate the propensity score. Only units that fall in the common support 

region will be used (Bryson, Dorsett, & Purdon, 2002; Shadish & Steiner, 2010; Stuart, 2010; 

Thoemmes & Kim, 2011).  I used two strategies to assess the common support assumption. 

The first and most obvious strategy was a visual analysis of the propensity score 

distribution for both comparison and treatment groups. Double histograms and/or density plots of 
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propensity scores were used. As suggested by Heinrich et al. (2010), Kolmogorov-Smirnov (KS) 

test was performed to confirm the visual inspection. t-test and chi-square tests were performed to 

assess the quality of the matching.  

The second strategy is pointed out by Smith and Todd (2005) and refers to trimming the 

observations that fall out of the common support region. Standardized mean differences for both 

groups before and after the trimming were explored in order to assess whether the trimming 

procedure improved the similarities of the groups.  

 
Matching Algorithm 
 

Assuming that the two key assumptions of PSM hold (conditional independence and 

common support), the matching algorithm used is the nearest neighbor with replacement within a 

maximum propensity score difference of 0.2 of the standard deviation of the log odds of the 

propensity score (Austin, 2011; Becker and Ichino, 2002; Bryson et al., 2002; Dehejia & Wahba, 

2002).  As pointed out by Austin (2011), the use this cutoff minimizes the mean square error of 

the resultant estimated treatment effect as well as reduces at least 98% of the bias in the crude 

estimator. 

As highlighted by Dehejia & Wahba (2002), matching without replacement may result in 

poorly matched control and treatment observations when the overlap region is small. Thus, I 

used k:1-matching strategies, which allowed that each treatment unit is matched to multiple 

control observations. The number of control observations k was a constant across all treatment 

observations  (Hill et al., 2011). In this sense, the estimator of program impact was given by the 

following model, 

��∆$� = ∑ &$�' −  $(�)�'�*+',�                                                                                               (5) 
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Where $(�)�'�was the average outcome variable (average test score in Mathematics or 

Reading or dropout rate) for all control groups that were matched with an EDA school i, $�' is 

the outcome for EDA school i and N is the number of EDA schools. The equation clearly states 

that there is no limit number of matched cases if they are within a maximum propensity score 

difference of 0.2 of the standard deviation. The data was analyzed using the statistical software 

Stata and, more specifically, the program pscore and the matching algorithm attnd.ado to 

estimate Average Treatment Effect on the Treated developed by Becker and Ichino (2002).  

 
Assessing the Quality of the Matching 
  

I employed four strategies to assess the quality of the matching. First, t-test and chi-

squares were performed to assess the quality of the matching. Non-significant relationships 

might indicate that the matching helped to reduce the bias. Second, double histograms and 

density plots were also used for visual analysis of the propensity score distribution for both 

groups. Third, following Steiner & Cook’s  (2013) recommendation and as proposed by Stuart 

and Rubin (2008), I also used variance ratios (- = ./0
.10), which are expected to be close to 1.  

Fourth, the last balance test divided the sample into strata according to the estimated 

propensity score and checked if there were significant mean differences on the covariates 

between treatment and comparison groups within strata (Bryson et al. 2002; Dehejia & Wahba, 

2002; Rosenbaum & Rubin, 1983).   As highlighted by Bryson et al. (2002), if there are non-

significant mean difference between treated and control groups within strata, it means that the 

model has achieve an adequate balance.  
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Estimating the Average Treatment Effect on the Treated and Sensitivity Analysis 

 
In order to estimate the ATT, and assuming that OLS assumptions and parallel trend 

assumption are met, I used the Difference-in-Difference estimator to control for unobserved 

heterogeneity and produce unbiased estimates of the program’s effects. The period of analysis 

was from 2007 to 2013.  

Steiner & Cook (2013) highlighted that the causal interpretation of the estimated ATT 

relies on the ignorability-of-treatment assumption. This assumption refers to the correct 

specification of the PS model as well as the inclusion of all relevant covariates in the model 

(Wooldridge, 2005). However, this assumption cannot be empirically tested.  

Rubin (1997) recommended sensitivity analysis to check if this assumption is violated 

after the use of the propensity score matching technique. The main purpose of the sensitivity 

analysis is to assess whether unobservable covariates might be affecting assignment to treatment 

or control groups (Ichino, Mealli, & Nannicini, 2008; Park, 2012). In this sense, sensitivity 

analysis focuses on evaluating the bias of the estimated ATT (Park, 2012). Sensitivity analysis 

aims to shed light on the following question: “How sensitive is the estimated treatment effect to a 

potentially unobserved covariate that is highly correlated with both treatment and potential 

outcomes?” (Steiner & Cook, 2013, p.42). It is worth noting that sensitivity analysis does not test 

whether the strong ignorability assumption was violated, but rather how the effect is impacted by 

unobserved confounders.  

Let us assume that the probability of being an EDA school is defined by 23�
'� =
23��' = 1|
'� = 4��
' � 56'  �, where 
' is the observable characteristic for the school i and 6'  

is the unobservable characteristic and 5  is the effect of  6' on the participation decision. 

Therefore, if my estimation is free of bias, 5  equals zero and the participation probability will be 
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based only on 
' (observable covariate included in my model). However, if 5  is different than 

zero, two schools with same observable covariates x would not have the same probability of 

being part of the Escolas do Amanhã program. Let us assume that the odds that matched the pair 

of schools i and j is defined by 23 7 89
��:; �89�<  and 23 = 8>

��?@ �AB�C, respectively. Therefore, the odds 

ratio is given by, 

:; = D9EFGH �D9�C
:; I D>

EFGH �D>�J
= :;�89� ��:; �8>��

:;�8>� ��:; �89�� = K8LMN8>OPQ>R
K8L�N89OPQ9� = S
T[5� 6' − 6V�]                                 (7) 

If both schools have the same disposition of receiving treatment (part of the EDA 

program), once again the covariates x would cancel out – because they would be the same. 

Therefore, if there is no unobservable covariate 6' =  6Vor if unobservable covariates do not 

affect the decision probability (5 equals zero); the odds ratio would equal one. With the 

sensitivity analysis, I will simulate changes in  5  and 6' −  6Vin order to assess how they would 

affect the estimated ATT.  Imagine that the school i has a well-motivated school director that 

made everything possible to include her school in the program. In this case, motivation was an 

unobservable characteristic of the school i and it impacted the participation decision. So, 

motivation 6'  equals 1 in the case of the school i and, assuming that the director in the school j is 

not motivated, 6V = 0. So, as suggested by Rosenbaum (2002) bounds, the odd-ratio of receiving 

treatment is given by,  

�
KX ≤ :;�89� ��:; �8>��

:;�8>� ��:; �89�� ≤ SP                                                                                         (8) 

 

Therefore, the matched school i and j will have the same probability of being in the 

program if SP = 1. If SP ≠ 1and let us say that if SP = 4 schools with similar observable 

characteristics might differ in their odds of participating in the EDA program by 4. Therefore, 
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SPas suggested by Rosebaum is the measure of how much the results depart from a result free of 

unobservable bias – hidden bias (Becker & Caliendo, 2007; Caliendo & Kopeinig, 2008; 

Rosenbaum, 2002).  

Following Ichino, Mealli and Nannicini (2008), I took the sensitivity analysis a step 

further with the simulation exercise called “killer” confounder.  As pointed out by Nannicini 

(2007) it helps the analysis to investigate whether and to what extent the estimated effects are 

robust to possible violations of CIA. As my estimated ATT can be driven by a particular 

covariate selected to my model, I searched for parameters pij that a confounder U (unobserved 

variable) would “kill” the ATT and, thus drive it to zero.  In other words, I was investigating 

how sensitive my estimates were in the existence of a covariate U that might have affected the 

outcome Yo and treatment assignment D. I used the program sensatt presented by Nannicini 

(2007). 

 
Data Sources 

 
The main data sources used were:  (i) National school census and National Standardized 

Assessment (Prova Brasil) carried out by the Ministry of Education; (ii) Instituto Pereira Passos 

(Institute of urban planning of Rio de Janeiro city) (iii) Violence and Criminality information 

gathered by Instituto de Segurança Pública (ISP) from the State Secretary of Defense and  (iv) 

2010 Demographic Census carried out by the Brazilian Institute of Geography and Statistics. 

(Please see Appendix B for more information about the variables used in the analysis of my 

study). 
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Brazilian Ministry of Education 

 
The Ministry of Education and its research unit Anisio Teixeira National Institute for 

Education Studies and Research (Instituto Nacional de Estudos e Pesquisas Educacionais Anísio 

Teixeira INEP) are the main sources of official educational data in Brazil. My dissertation will 

be using the National School Census and National Standardized Assessment (Prova Brasil). 

 

National School Census. Since 1991, the school census has been carried out annually in 

all Brazilian schools. Until 2000, the data was collected by school (aggregated information). In 

2000, in an attempt to fight against corruption and fraud – as financial resources follow students 

– changes in the data collection process were made and the census, from 2000 on, collects 

student-level information. The data can be disaggregated in four levels: (1) students, (2) school; 

(3) teachers and (4) classrooms.  The school census provides information such as school and 

classroom infrastructure; student demographic and family background;  and  teacher educational 

and demographic background. 

The data collected is extremely important to federal education programs that aim to build 

libraries or implement school-feeding programs, for example. Through this information, it is 

possible to target exactly the school and even students or classrooms that need support. Besides 

that, resources follow the students and the number of students used in the financing share comes 

from the School Census. The School Census also provides information regarding education flow, 

repetition, dropout and graduation rates. 
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Brazilian National Standardized Assessment (Prova Brasil). Prova Brasil is a census-

level assessment and it has been implemented in all Brazilian public schools with more than 20 

students since 2005.  Every two years, fourth and eighth graders are assessed in Mathematics and 

reading. It is a mandatory test for the public system and voluntary to private educational systems. 

The Prova Brasil toolkit includes five instruments: socioeconomic/perception questionnaires for 

teachers, students (by grade) and principals; and math and reading tests8. Every two years, INEP 

develops 21 different test blocks of mathematics and Portuguese to each grade assessed – 

obviously, each student will answer only one block of math and Portuguese questions. Therefore, 

two students will not answer the same questions. Students have to complete the test in two and a 

half hours. Each test is divided into four sections, two sections of Portuguese and two sections of 

math. 

 
Pereira Passos Institute of Urban Planning of Rio de Janeiro city (IPPRio) 

 
IPPRio was established in 1999 and is in charge of producing and managing information 

about the city of Rio de Janeiro to inform public policy decision and planning, urban intervention 

as well as the coordination of strategic projects such as urban planning and mapping of Rio 

favelas, Rio+Social program (former UPP social), international events such as the World Cup 

(2014) and the Olympic Games (2016). IPP is organized across three departments: city 

                                                 
8 The questionnaires are available online at http://provabrasil.inep.gov.br/downloads The students’ questionnaire 
includes questions regarding gender, age, race, kitchen appliances, washer/dryer, computer, family educational 
background, etc. The teacher questionnaire has questions about gender, educational background (higher educational 
level achieved and graduation year), classroom practice in math/Portuguese, in-service training participation and use 
of the content on a daily basis, number of classes/schools/ hours of teaching per week, monthly salary, other 
working activity paid or not and associated or not to education, use of IT equipment during the classes taught, school 
pedagogical plan development and implementation, curriculum activities progress, parental involvement and reason 
for poor students’ performance. The principal questionnaire differs from the teachers’ questionnaire in the following 
aspects: number of years in the position, first term or reelected, design and implementation of school staff in-service 
training, staff participation in the decision process, school council information (participants, n. of meetings, etc.), 
school admission process, programs such as learning disabilities, special needs and accelerated learning classes and 
initiatives to avoid student and teacher absenteeism.  
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information, Strategic Economic Development, and Special Projects. The city information 

department oversees data collection and data analysis of social, political and economic 

information. The Strategic Economic Development Department supports Culture, Sports and 

Entrepreneurship policy design. Finally, the special project department oversees specific 

initiatives such as international events, social and communities’ initiatives.  

 
Instituto de Segurança Pública (ISP) 

 
The Instituto de Segurança Publica of Rio de Janeiro, the research institute of the State 

Secretariat of Defense, collects statistics on violent and non-violent crimes, drug possession and 

trafficking, arrests, police activities, among other information, for the State of Rio de Janeiro on 

a monthly basis. The data is collected and organized by police station territory.  ISP also 

provides technical assistance to municipalities of the state of Rio de Janeiro in order to enhance 

their data collection and data-driven decision making process.  

 

Brazilian Institute of Geography and Statistics: Brazil Demographic Census 

 
Since 1872, IBGE has carried out a demographic census every ten years. The last census 

was conducted in 2010. The database provides information at the national, state, regional, 

municipal and household levels. The Brazil census provides several types of socioeconomic and 

demographic information such as per capita income, income inequality, average years of 

schooling, attendance, school enrollment, social programs participation, employment, labor 

market activity, mortality, average children per family, fecundity, population growth, among 

others.  
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Variables 

 
Dependent Variables 

 
Student performance in Mathematic and Reading in Prova Brasil in 4th and 8th grades.  

Prova Brazil employs the Item Response Theory (IRT), which estimates the probability of 

observing a correct response to a question as a function of ability. One of the main advantages of 

IRT is that it allows assessments of different items to be placed in common scale. Thus, the 

results are comparable across grades and year assessed but not between subjects tested 

(Gremaud, Felício and Biondi, 2007). The scores range from 0 to 425 depending on the grade 

and subject assessed (425 for Mathematics and 335 for reading). Performance intervals are 

computed in order to place students’ results according to their skills levels.  The minimum 

predicted score for a 4th grader is 125 in both subjects. The score varies by 25 points and they 

started at this lower limit.  

Dropout rate is the percent of students who is not attending schools after the reference 

date of the Schools census. The total number of students used in the calculation equals the sum 

of all enrollment reported in the beginning of the school year (January) minus students who had 

transferred to another schools or have passed away.  The formula to calculate dropout rate is 

expressed below:  

�3�T�6� 3\�S: +Q^_K; `a .bQcK"b.  de` f;K "`b fbbK"c'"g .he``i '" beK jK".Q. kKf; b�+Q^_K; `a .bQcK"b. de` .QhK..aQiik a'"'.eKc g;fcK k '" kKf; bO +Q^_K; `a .bQcK"b. de` Q"..QhK..aQiik a'"'.eKc g;fcK k '" kKf; bO +Q^_K; `a .bQcK"b.  de` f;K "`b fbbK"c'"g .he``i '" beK jK".Q. kKf; b�  
  
 100                              

(9) 
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 Independent Variables 

 
I will use a rich set of variables that impact learning outcomes and dropout rates. I will 

use four broad categories: (1) school and neighborhood characteristics; (2) Conflict exposure and 

drug trafficking activities; (3) Student level characteristics and (4) teacher and principal 

characteristics.  

School and neighborhood characteristics include: school size (enrollment), school in a favela 

area (Alves & Ribeiro, 2008; Amorim, 2014; Burgos & Paiva, 2009; Rocha & Carusi, 2012); 

school situated in area covered by UPP (Butelli, 2014; Ferraz and Otoni, forthcoming; Monteiro, 

2014; Ribeiro, 2015); Rio+ Social area (Henriques and Ramos, 2011); EDA school; illiteracy 

rate (Rocha and Carusi, 2012); age-grade distortion (Alves and Ribeiro, 2008; Dureya, 1998; 

Glewwe e Jacoby, 1995; Hanushek, 1992); fail rate (Alves, Franco & Ribeiro, 2008; De Leon e 

Menezes-Filho, 2001; Frigotto, 2004; Henriques, 2010), poverty level (Alves & Soares, 2009; 

César & Soares, 2013; Soares, 2005); school-shift (in hours) (Menezes, 2007). In addition to 

that, school infrastructure is proxied by a set of six dummy variables: water, sanitation and trash 

services, Internet, electricity and computer lab  (Barros et al., 2001). In terms of conflict 

exposure and drug trafficking related activities, the following measures are included: property, 

violent and drug related crimes; and, police activities.  

Student level characteristics comprise basic demographic information such as age (Alves 

and Ribeiro, 2008; Carusi, 2007; Curi & Menezes-Filho, 2010; Currie e Moretti, 2003; Ferrão 

and Fernandes, 2001, 2003; Wolfe, 1982); gender (Alves, 2006; Rosemberg, 2001) and 

race/ethnicity (Barcelos, 2013; Henriques, 2002). Teacher characteristics include education 

background, age and gender.  
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Main Characteristics of Rio de Janeiro Municipal Schools 

 
A wide array of studies point out the importance of pre-treatment covariate selection in 

order to estimate propensity score (Bryson et al. 2002; Caliendo & Kopeinig, 2008; Heckman et 

al., 1997). I will use 2007 as the first year of my analysis for two main reasons. First, EDA 

program was established in 2009. Second, the Brazil national standardized assessment system 

(Prova Brasil) is implemented every two years (2007 edition). According to the 2007 School 

census, there were 984 public municipal schools in Rio de Janeiro, around 86,000 teachers and 

over 500,000 1st to 9th graders. In 2014, Rio managed 985 schools and around 500,000 students 

attending elementary education (See Table 1). The number of students enrolled in Rio municipal 

schools decreased by 15%. Most of Brazilian states and municipalities have experience 

enrollment reduction. The reduction is explained by a decrease in 6-14-year-old population, 

which is affected by Fecundity rates. In the 80’s, a Brazilian woman, on average, would give 

birth to four children while in the mid-2000’s, a similar woman, on average, would have no more 

than two children. The number of teachers in municipal schools in Rio de Janeiro increased by 

15%, climbing from 17,634 (2007) to 20,279 (2014) (See Table 1).  

The trend was even stronger in period from 2009 to 2013, passing from 17,762 teachers 

in 2009 to 21,220 teachers in 2013. In 2009, under a new administration, the new secretary of 

education pressed forward with a series of reforms (from 2009 to 2014), which resulted in 

improvements on in-classroom pedagogical practices, teacher-training programs, among others. 

In addition to the Escolas do Amanhã program, one of the main policies implemented during 

Claudia Costin’s term (2009 to 2014) was related to teacher training and recruitment. During her 

term, teacher recruitment processes were established on an annual basis and as displayed on 

Table 2 below, it impacted the number of teachers in our schools.  
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Table 1 
Enrollment, Schools and Teachers - Public Municipal Schools in Rio de Janeiro 
 

 

 
 
Tables 2 to 4 present descriptive statistics for all municipal schools as well as broken 

down by schools in and out of Escolas do Amanhã program from 2007 to 2013. It is worth 

noting that Escolas do Amanhã program represents 15% of all public municipal schools in the 

city of Rio de Janeiro. In addition to that, it also includes some of the CIEPs discussed on 

Chapter 2.  

In terms of infrastructure, schools in and out of the program show high degree of 

similarities. Regardless the school type and year analyzed, over 95% of the schools has library, 

Internet connection, TV and DVD player, and water and sanitation services. As expected 

virtually all EDA schools have Mais Educação Program9 while roughly 50% of non-EDA 

schools have the program, which consequently impacted the average school hours of operations. 

The average school shift (in hours) in Escolas do Amanhã schools is slightly higher compared to 

non-Escolas do Amanhã schools.  

The average student attending Rio municipal schools is an eleven-year-old who declared 

him/herself white or pardo and is likely to be placed in a grade that is not appropriate to his/her 

age (age -grade distortion overall rate is 24.3% in 2007, 31.2% in 2009, 24% in 2011 and 24.1% 

                                                 
9 As mentioned in the previous chapter, Mais Educação is a federally funded program that supports full time 
education (8-hour school shifts).   
 

N. of Schools Enrollment N. of Teachers N. of Schools Enrollment N. of Teachers N. of Schools Enrollment N. of Teachers
2007 841 341,949 10,179 390 236,999 8,142 984 578,948 17,634
2009 864 303,829 9,476 404 253,113 8,818 1014 556,942 17,762
2011 853 302,826 10,182 435 231,494 10,601 970 534,320 19,169
2013 790 286,270 11,372 515 231,494 12,274 982 517,764 21,220
2014 772 268,047 10,918 527 225,991 11,929 985 494,038 20,279

Source: Brazil Ministry of Education

Note: A school can offer 1st to 5th year (early years) and 6th to 9th year (late years)

Teacher can teach in different schools and levels of education.The information does not reflect unique teachers.

Year Early  years Late Years Total
Ensino Fundamental
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in 2013). 2% of the students, on average, dropped out before completing 8th grade and 5% failed 

at least in one grade during primary education. In 2009, EDA schools, almost 5% of the students 

attending EDA school dropped out of school before completing 8th grade and 22% failed at least 

one grade. The average municipal schoolteacher is a forty-two years old woman who has been 

working as a teacher for the last fifteen years and holds a bachelor degree.  

Seven out of ten public municipal public schools in Rio de Janeiro are located in favela 

areas. In 2013, over 90% of the EDA schools are in favela areas while 67% of non-EDA schools 

are situated in similar areas. As expected, violence and criminality indicators suggested that 

EDA schools neighborhoods tend to have higher incidence of drug and crime activities compared 

to non-EDA schools neighborhoods. The illiteracy rate in EDA schools neighborhoods is almost 

two times higher than non-EDA schools neighborhoods (8% and 5%, respectively).  

Around 2% of the households in the school neighborhood have a per capita income less 

than USD 30 per month. A naïve estimator of means comparison of standardized test scores 

between those schools in the program compared to those schools not in program suggests that 

EDA schools are more likely to underperform compared to those schools out of the program. In 

2013, students attending EDA-schools scored roughly 5% less than students enrolled in non-

EDA school in Mathematics and Portuguese in 4th and 8th grades.
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Table 2 
Descriptive Statistics; Rio de Janeiro Municipal Schools – 2007 – 2013 
 

 

M SD M SD M SD M SD

School Characteristics
Television and DVD player 1.00 - 1.00 - 1.00 0.06 1.00 -
Library 0.81 0.39 0.79 0.50 0.98 0.35 0.97 0.33
Internet connection 0.98 0.15 0.97 0.18 0.98 0.13 0.99 0.08
Water and Sanitation 1.00 - 1.00 - 1.00 0.06 1.00 0.00
Average school shift (in hours) 4.85 1.10 4.55 0.19 4.86 1.07 4.79 0.96
Mais Educação Program 0.49 0.50 0.75 0.44 0.48 0.50 0.55 0.50

Students Characteristics
Age 10.57 1.95 12.52 1.55 8.02 3.74 10.48 3.22
Gender

Female 0.49 0.20 0.49 0.40 0.50 0.50 0.49 0.40
Male 0.51 0.40 0.51 0.50 0.50 0.50 0.51 0.50

Race/Ethinicity
Not declared 0.10 0.06 0.07 0.25 0.05 0.21 0.05 0.21
White/caucasian 0.32 0.03 0.35 0.35 0.36
Black 0.11 0.35 0.11 0.32 0.11 0.31 0.10 0.31
Pardo 0.46 0.52 0.47 0.50 0.49 0.50 0.49 0.50
Amarelo - - - 0.05 - - 0.00 0.04
Indigenous - - - 0.05 - - 0.00 0.03
Not Available - -

Teachers Characteristics
Age 42.84 3.96 45.36 2.86 42.39 5.68 42.44 10.47
Teacher Educational Background 15.31 0.61 15.75 0.30 14.78 1.37 15.71 1.04
Gender

Female 0.75 - 0.78 0.73 0.33 0.72 0.60
Male 0.25 - 0.22 0.41 0.27 0.44 0.28 0.45

Race/Ethinicity
Not declared 0.65 - 0.70 0.46 0.63 0.48 0.63 0.48
White/caucasian 0.25 - 0.20 0.25 0.30
Black 0.03 - 0.02 0.14 0.03 0.16 0.03 0.16
Pardo 0.07 - 0.08 0.27 0.09 0.29 0.09 0.29

2013

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio de Janeiro) and the 
Brazilian Institute of Geography and Statistics.

2007 2009 2011
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Table 2 
Continued  
 
 

  

M SD M SD M SD M SD

Amarelo - - - - - - 0.01 0.10
Indigenous - - - - - - 0.00 0.01

School neighborhood characteristics
Favela 0.72 0.45 0.71 0.45 0.72 0.45 0.72 0.45
Illiteracy rate 5.07 2.55 5.04 2.59 5.11 2.55 5.41 2.66
Level of extreme poverty (%) 1.52 0.8 1.38 0.74 1.54 0.82 1.62 0.85
Trash services (% household) 87.2 10.64 86.98 9.79 87.42 10.14 87.41 11.05

Violence & Crime
UPP 0.17 0.37 0.20 0.40 0.16 0.37 0.16 0.37
Violent Crimes  (victims) 1997.03 1314.12 1880.11 1317.24 1649.72 745.20 2552.17 1436.19
Property crimes (incidents) 3166.94 1363.15 3013.16 1417.96 2339.30 1202.72 2566.39 1176.28
Drug confiscation 112.82 103.13 115.82 115.84 210.61 192.48 259.19 264.80
Weapons 136.74 75.96 103.78 66.57 105.81 123.50 90.42 55.44
Arrest 166.04 95.14 195.64 119.54 203.35 184.60 350.86 363.19
Juvenile custody 16.12 12.75 19.48 15.05 221.06 161.67 78.12 94.13
Murder (state police officer) 0.69 0.93 0.76 1.47 0.16 0.36 0.46 0.57
Murder (civil police officer) 0.42 0.70 0.25 0.56 - - 0.08 0.27

Educational Outcomes
Prova Brasil Score - Math 8th grade 241.51 14.65 242.59 14.58 256.34 17.67 252.62 17.46
Prova Brasil Score - Portuguese 8th grade 234.89 13.67 244.67 15.02 251.09 15.62 249.48 17.52
Prova Brasil Score - Math 4th grade 193.47 15.06 211.97 14.59 228.8 16.63 205.77 16.39
Prova Brasil Score - Portuguese 4th grade 177.55 15.27 193.34 15.13 203.28 15.09
Age grade distortion (%) 24.21 12.49 31.23 8.27 23.98 11.44 24.05 11.57
Fail Rate (%) 4.68 3.65 19.84 8.72 8.35 4.71 9.89 5.95
Drop out rates - Ensino Fundamental 1.85 2.28 2.91 2.96 1.66 2.01 1.67 2.03

Observations (N)
Schools 984 1,014 970 982
Students 578,948 556,942 534,320 517,764
Teachers 17,634 17,662 19,169 21,220

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio de Janeiro) and the 
Brazilian Institute of Geography and Statistics.

20132007 2009 2011
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Table 3 
Descriptive Statistics; Rio de Janeiro Municipal Schools Out of the Escolas do Amanhã Program- 2007-2013 
 
 

 

M SD M SD M SD M SD

School Characteristics
Television and DVD player 1.00 - 1.00 - 1.00 - 1.00 -
Library 0.81 0.39 0.77 0.50 0.99 0.36 0.97 0.32
Internet connection 0.98 0.13 0.97 0.16 1.00 - 1.00 0.06
Water and Sanitation 1.00 - 1.00 - 1.00 - 1.00 0.00
Average school shift (in hours) 4.77 0.97 4.54 0.19 4.79 0.99 4.74 0.89
Mais Educação Program 0.40 0.49 0.72 0.45 0.39 0.49 0.46 0.50

Students Characteristics
Age 10.65 1.99 12.58 1.58 9.83 2.59 10.66 3.23
Gender

Female 0.46 0.50 0.48 0.30 0.49 0.49 0.50
Male 0.54 0.03 0.52 0.50 0.51 0.50 0.51 0.50

Race/Ethinicity
Not declared 0.09 0.25 0.07 0.25 0.05 0.22 0.04 0.21
White/caucasian 0.32 0.20 0.35 0.20 0.37 0.33 0.38 0.20
Black 0.10 0.31 0.11 0.31 0.10 0.31 0.10 0.30
Pardo 0.43 0.50 0.47 0.50 0.48 0.50 0.48 0.50
Amarelo - - - - - 0.05 - -
Indigenous - - - - - 0.04 - -
Not Available - -

Teachers Characteristics
Age 43.06 3.96 45.40 2.84 44.10 5.40 42.82 10.54
Teacher Educational Background 15.35 0.59 15.77 0.24 15.45 0.70 15.71 1.03
Gender

Female 0.74 - 0.78 0.20 0.71 0.30
Male 0.26 - 0.22 0.41 0.29 0.45 0.27 0.45

Race/Ethinicity
Not declared 0.66 - 0.72 0.45 0.64 0.48 0.63 0.48
White/caucasian 0.25 - 0.19 0.24 0.25
Black 0.02 - 0.02 0.14 0.02 0.14 0.02 0.15
Pardo 0.06 - 0.07 0.25 0.09 0.29 0.09 0.29

2007 2009 2011 2013

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio de Janeiro) and the Brazilian 
Institute of Geography and Statistics.
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Table 3 
Continued 
 

 
  

M SD M SD M SD M SD

Amarelo - - - - 0.01 0.11 0.01 0.08
Indigenous - - - - - - - -

School neighborhood characteristics
Favela 0.68 0.47 0.69 0.47  0.46 0.67 0.47
Illiteracy rate 4.74 2.36 4.83 2.47 4.8 2.38 4.99 2.43
Level of extreme poverty (%) 1.45 0.8 1.32 0.73 1.47 0.82 1.55 0.86
Trash services (% household) 88.15 9.04 87.37 8.77 88.17 8.93 88.69 8.76

Violence & Crime
UPP 0.12 0.32 0.15 0.36 0.12 0.32 0.11 0.31
Violent Crimes  victims) 1977.02 1337.22 1791.19 1267.21 1589.92 730.42 2508.18 1459.66
Property crimes (incidents) 3111.2 1346.33 2909.95 1375.13 2294.43 1190.28 2525.24 1152.13
Drug confiscation 105.38 98 107.62 111.13 202.63 191.22 236.16 250.56
Weapons 131.34 75.19 98.21 63.88 103.05 120.5 86.21 53.32
Arrest 162.38 93.38 188.19 116.55 196.9 182.41 334.75 352.08
Juvenile custody 15.51 12.28 18.58 14.58 208.07 151.42 73.34 91.08
Murder (state police officer) 0.64 0.9 0.7 1.41 0.16 0.37 0.44 0.58
Murder (civil police officer) 0.39 0.68 0.24 0.53 - - 0.07 0.25

Educational Outcomes
Prova Brasil Score - Math 8th grade 242.87 8.30 243.87 8.30 258.17 10.19 253.96 17.31
Prova Brasil Score - Portuguese 8th grade 236.01 13.23 246.51 7.65 252.55 8.10 250.77 17.13
Prova Brasil Score - Math 4th grade 195.17 14.94 213.65 8.71 230.65 6.97 206.00 15.08
Prova Brasil Score - Portuguese 4th grade 179.33 15.31 195.37 5.13 205.43 7.41 207.82 15.59
Age grade distortion (%) 23.82 12.45 30.67 8.28 23.77 11.42 24.27 11.76
Fail Rate (%) 4.5 3.48 19.68 8.33 8.17 4.72 9.67 5.89
Drop out rates - Ensino Fundamental 1.69 2.16 2.68 2.75 1.58 1.00 1.64 2.06

Observations (N)
Schools 832 862 815 827
Students 479,654 440,952 427,456 414,211
Teachers 14,989 14,224 15,832 17,871

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio de Janeiro) and the Brazilian 
Institute of Geography and Statistics.

2007 2009 2011 2013
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Table 4 
Descriptive Statistics; Escolas do Amanhã Schools – 2007-2013 
 

 

M SD M SD M SD M SD

School Characteristics
Television and DVD player 1.00 - 1.00 - 1.00 - 1.00 -
Library 0.81 0.39 0.90 0.51 0.98 0.37 1.00 -
Internet connection 0.95 0.23 0.91 0.29 0.98 0.15 0.98 0.12
Water and Sanitation 1.00 - 1.00 - 1.00 0.00 1.00 0.00
Average school shift (in hours) 5.30 1.59 4.56 0.19 5.23 1.42 5.07 1.23
Mais Educação Program 0.99 0.08 1.00 - 0.99 0.09 1.00 0.06

Students Characteristics
Age 10.14 1.68 12.08 1.15 9.39 2.02 9.61 3.03
Gender

Female 0.46 0.40 0.48 0.30 0.48 0.40 0.48 0.50
Male 0.54 0.04 0.52 0.50 0.52 0.50 0.52 0.50

Race/Ethinicity
Not declared 0.10 0.22 0.07 0.26 0.05 0.22 0.05 0.21
White/caucasian 0.26 0.30 0.29 0.42 0.31 0.30
Black 0.13 0.32 0.13 0.33 0.11 0.32 0.11 0.32
Pardo 0.46 0.50 0.51 0.50 0.53 0.50 0.53 0.50
Amarelo - - 0.00 0.06 - - - -
Indigenous - - 0.00 0.04 - - - -
Not Available - -

Teachers Characteristics
Age 41.55 3.66 44.95 3.08 42.18 5.02 40.57 9.89
Teacher Educational Background 15.12 0.68 15.61 0.61 15.25 0.85 15.69 1.06
Gender

Female 0.71 - 0.75 0.3 0.74 0.76 0.70
Male 0.29 - 0.25 0.44 0.26 0.44 0.30 0.46

Race/Ethinicity
Not declared 0.70 - 0.74 0.44 0.66 0.47 0.63 0.48
White/caucasian 0.21 - 0.24 0.21
Black 0.02 - 0 0.04 0.03 0.17 0.04 0.19
Pardo 0.07 - 0.09 0.29 0.06 0.24 0.09 0.28

2007 2009 2011 2013

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio de Janeiro) and the Brazilian 
Institute of Geography and Statistics.



 

71 

Table 4 
Continued 
 

 
  

M SD M SD M SD M SD

Amarelo - - - - 0.01 0.12 0.03 0.16
Indigenous - - - - - - - -

School neighborhood characteristics
Favela 0.95 0.23 0.96 0.21 0.94 0.24 0.95 0.23
Illiteracy rate 6.97 2.81 6.75 3.03 6.95 2.79 7.46 2.79
Level of extreme poverty (%) 1.89 0.72 1.81 0.68 1.92 0.72 1.98 0.7
Trash services (% household) 81.64 16.16 83.69 15.93 83.08 14.7 81.12 17.24

Violence & Crime
UPP 0.44 0.5 0.57 0.51 0.42 0.49 0.42 0.49
Violent Crimes  (victims) 2113.47 1168 2575.3 1579.42 1834.68 695.34 2767.8 1293.64
Property crimes (incidents) 3491.28 1418.86 3779.3 1579.68 2573.61 1311.78 2768.17 1268.99
Drug confiscation 156.15 120.53 176.48 137.99 255.8 203.41 372.06 301.26
Weapons 168.16 72.98 146.74 72.77 116.89 130.1 111.09 60.72
Arrest 187.29 102.6 246.74 132.26 242.01 208.95 429.85 404.19
Juvenile custody 19.66 14.75 25.96 17.65 279.98 191.45 101.52 104.72
Murder (state police officer) 1.02 1.05 1.13 1.69 0.11 0.31 0.6 0.54
Murder (civil police officer) 0.59 0.81 0.35 0.71 - - 0.13 0.33

Educational Outcomes
Prova Brasil Score - Math 8th grade 229.61 10.53 231.08 10.53 241.56 10.92 239.90 13.18
Prova Brasil Score - Portuguese 8th grade 225.11 13.69 229.33 9.95 238.94 10.39 237.21 16.41
Prova Brasil Score - Math 4th grade 184.63 12.40 197.88 8.62 219.50 10.04 195.44 16.77
Prova Brasil Score - Portuguese 4th grade 168.29 11.16 176.94 7.73 192.41 8.91 195.51 16.47
Age grade distortion (%) 26.36 12.55 35.42 7.06 24.91 11.51 22.96 10.52
Fail Rate (%) 5.73 4.33 21.78 11.60 9.22 4.54 10.96 6.13
Drop out rates - Ensino Fundamental 2.78 1.03 4.80 1.99 2.01 2.00 1.82 1.87

Observations (N)
Schools 152 152 155 155
Students 99,294 115,990 106,864 103,553
Teachers 2,645 3,438 3,337 3,349

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio de Janeiro) and the Brazilian 
Institute of Geography and Statistics.

2007 2009 2011 2013
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CHAPTER 4 
 

RESULTS  
 

 

 Matching Results and Sampling Characteristics 

 
As mentioned in previous chapters, given the lack of random selection, a simple 

comparison between outcomes achieved at schools within and outside of the program would 

threaten to bias estimates of the program’s effect. Students enrolled in EDA schools are likely to 

different from students outside of the program. For instance, as noted in the literature review 

section, students from favelas are more likely to drop out from school as well as to underperform 

on national/municipal assessment exams compared to their peers not in favela schools.  

 Table 5 displays probit results using Escolas Amanhã schools as the outcome variable. EDA 

schools are less likely to have Internet connection. Students and teachers are more likely to be 

younger compared to students and teachers in non-EDA schools. EDA schools are  more likely 

to be located in favela areas with higher illiteracy rates, UPP operating and intense drug 

trafficking and criminal activities.  Compared to non-EDA students, students attending EDA 

schools are also more likely to fail at least one grade during elementary education and drop out 

the schools before completing 8th grade (See Table 5).  

   A naïve estimator of means comparison of standardized test scores between those schools 

in the program compared to those schools not in program suggests that EDA schools are more 

likely to underperform compared to those schools out of the program. In 2013, 4th graders 

average in Mathematics and Portuguese was roughly 6% less compared to non-EDA schools (see 

Table 4). Probit estimates on Table 5 also suggested that 4th and 8th graders attending EDA 
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schools are more likely to underperform in Mathematic and Portuguese compared to their peers 

in non-EDA schools. 

 
Table 5 

Probit Results; Outcome: Escolas do Amanhã Program – 2007 to 2013 
 

 

2007 2009 2011 2013

School Characteristics
Library 0.158*** 0.618*** -0.110 -0.513

(0.014) (0.0151) (0.007) (0.422)
Internet connection -2.024*** -1.081*** -1.196*** 0.186

(0.0243) (0.031) (0.034) (0.210)
Average school shift (in hours) 0.230*** 0.430*** 0.227*** 0.043

(0.021) (0.028) (0.008) (0.003)
Students & Teachers Characteristics

Age  (Students) -0.270*** -0.0206*** -0.230 -0.021
(0.001) (0.002) (0.002) (0.001)

Age  (teachers) -0.176*** -0.0478*** -0.008 -0.377
(0.003) (0.001) (0.000) (0.010)

1.493*** 0.0339*** 0.049 0.014
(0.031) (0.002) (0.005) (0.001)

Violence & Crime
Favela 1.0446*** 1.00568*** 1.0207*** 1.916

(0.001) (0.001) (0.001) (0.024)
UPP 1.244*** 1.128*** 1.161*** 1.142***

(0.016) (0.018) (0.013) (0.011)
Violent Crimes (n. victims) 0.002*** 0.004*** 0.001*** -0.004

(0.000) (0.000) (0.000) (0.000)
Property Crimes (incidents) 0.004*** 0.005*** 0.001*** -0.001

(0.000) (0.000) (0.000) (0.000)
Drug confiscation 0.003*** 0.008*** 0.001* 0.021

(0.000) (0.000) (0.000) (0.000)
Weapons 0.001*** 0.001*** 0.001* 0.003

(0.000) (0.000) (0.000) (0.000)
Arrest 0.002*** 0.002*** 0.001*** 0.010

(0.000) (0.000) (0.000) (0.000)
Juvenile custody 0.036*** 0.052*** 0.003*** 0.385

(0.001) (0.001) (0.000) (0.017)
Murder (n. state police officer) 0.634*** 0.504*** -0.929*** -0.556

(0.011) (0.005) (0.018) (0.036)
Murder (n. civil police officer) 0.361*** 0.868*** 0.009*** 0.089

(0.017) (0.027) (0.001) (0.004)
Educational Outcomes

Prova Brasil Score - Math 8th grade -0.032 -0.051 -0.032*** -0.27
(0.001) (0.001) (0.001) (0.37)

Prova Brasil Score - Portuguese 8th grade -0.014 -0.345*** -0.0349*** -0.025
(0.001) (0.006) (0.001) (0.02)

Independent Variables

Teacher Educational Background  (years of 
education)

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio 
de Janeiro) and the Brazilian Institute of Geography and Statistics.

Notes: Standard errors in parentheses.

Note: * p<0.05, ** p<0.01, *** p<0.001

*** 

*** 

*** 

*** *** 

*** *** 

*** *** 

*** 

*** 

*** 

*** 

* 

*** 

*** 

*** 

*** 

*** *** ** 

*** 

* 

*** *** 
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Table 5 

Continued 
 

 

 
 
 
  Table 6 reports ordinary least-squares (OLS) estimates of Mathematics  and Portuguese 

average test score differentials associated with school and neighborhood characteristics as well 

as educational outcomes.  OLS estimates reported on Table 6 suggest that, in 2011, school 

location (favela and EDA schools), socioeconomic conditions, number of violent crimes, fail 

rate, drop out rate and age grade distortion are negatively associated to 4th and 8th grade Prova 

Brasil students’ performance in Mathematics and Portuguese. An Escolas do Amanhã school has 

an average math test score 9% smaller than a similar school that is not in the program.  If the 

Escolas do Amanhã school is also located in a favela area, the learning gap is even wider; 8th 

graders would score 10% less than their peers attending non-EDA schools that are not located in 

favela areas. A 1-percentage point increase in the level of extreme poverty is associated to 2.4% 

decrease in Portuguese test score, after holding constant the other variables in the model.  

 
 
  

2007 2009 2011 2013

Prova Brasil Score - Math 4th grade 0.018*** -0.021 0.018*** 0.030
(0.002) (0.001) (0.002) (0.023)

Prova Brasil Score - Portuguese 4th grade -0.036 -0.046 -0.041 -0.011
(0.001) (0.002) (0.001) (0.010)

Fail Rate (%) 0.069* 0.0132*** 0.0111*** 0.005
(0.002) (0.001) (0.001) (0.01)

Drop out rates - Ensino Fundamental 0.155*** 0.021*** 0.036*** -0.0051
(0.002) (0.002) (0.001) (0.01)

Constant 44.71*** 38.56*** 40.82*** 43.71***
(0.534) (0.263) (0.136) (0.136)

N 841 864 853 790

Notes: Standard errors in parentheses.

Note: * p<0.05, ** p<0.01, *** p<0.001

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio 
de Janeiro) and the Brazilian Institute of Geography and Statistics.

Independent Variables

*** *** *** 
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Table 6 
 2011 Math and Portuguese Performance Differentials in 4th and 8th Grades – OLS Results 
 
 

 

 

 

Mathematics Portuguese Mathematics Portuguese

School and neighborhood Characteristics
EDA -0.002*** -0.033*** -0.088*** -0.058***

(0.006) (0.005) (0.007) (0.006)
Favela*EDA -0.032** 0.040** 0.103*** 0.0621***

(0.002) (0.001) (0.006) (0.008)
Average school shift (in hours) 0.003 -0.003 -0.0087 -0.0017

(0.009) (0.008) (0.001) (0.002)
Internet connection 0.001 0.023 -0.016 -0.0022

(0.021) (0.002) (0.026) (0.0223)
Illiteracy rate 0.001 0.000 0.000 -0.001

(0.0016) (0.0015) (0.0027) (0.0023)
Level of extreme poverty (%) -0.0196*** -0.0222*** -0.0270** -0.0243**

(0.0048) (0.0046) (0.0098) (0.0086)
Trash services (% household) 0.000 0.000 -0.001 -0.001

(0.0003) (0.0003) (0.0005) (0.0005)
Mais Educação Program -0.0291*** -0.0351*** -0.0311** -0.0245**

(0.0058) (0.0055) (0.0118) (0.0092)
Violence & Crime

Favela -0.0138* -0.0126* -0.0196** -0.0189*
(0.0057) (0.0055) (0.0002) (0.0089)

UPP -0.009 -0.0118 -0.0137 -0.0044
(0.007) (0.007) (0.013) (0.011)

Violent Crimes (n. victims) 0.003 0.004 0.003 0.005
(0.0000) (0.0000) (0.0000) (0.0000)

Property Crimes (incidents) 0.00 0.00 0.00 0.00
(0.0000) (0.0000) (0.0000) (0.0000)

Drug confiscation 0.0001 0.0001 0 0.0001
(0.0000) (0.0000) (0.0001) (0.0000)

Weapons 0.00 0.00 0.00 0.00
(0.0000) (0.0000) (0.0001) (0.0000)

Arrest -0.0001* -0.0001** 0.000 -0.0001
(0.0000) (0.0000) (0.0001) (0.0001)

Juvenile custody 0.00 0.00 0.00 0.00
(0.0000) (0.0000) (0.0000) (0.0000)

Murder (n. state police officer) -0.009 -0.011 -0.017 0.383
(0.0085) (0.0081) (0.0156) 182

Educational Outcomes
Fail Rate (%) -0.005 -0.006 0.001* 0.002*

(0.001) (0.001) (0.001) (0.001)
Drop out rates - Ensino Fundamental -0.0087*** -0.0095*** -0.003*** -0.003***

(0.0016) (0.0015) (0.0023) (0.001)
Age grade distortion (%) -0.0009*** -0.0012*** -0.0009 -0.0016***

(0.0002) (0.0002) (0.0006) (0.0005)

R2 0.567 0.429 0.542 0.453

660 660 315 315

Notes: Standard errors in parentheses.

Note: * p<0.05, ** p<0.01, *** p<0.001

Independent Variables

Dependent variable: 
Log (Prova Brasil score - 4th Grade)

Dependent variable: 
Log (Prova Brasil score - 8th Grade)

Obs
Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio de Janeiro) and the 
Brazilian Institute of Geography and Statistics.

*** *** *** *** 

*** *** 

*** *** *** *** 
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  Table 7 displays t-test and chi2 statistics of schools, teacher and students covariates and 

be part of EDA program for matched and unmatched dataset.  Results indicate that there are 

significant differences between both groups of schools prior to the matching technique used.  A 

naïve estimator of means comparison of standardized test scores between those schools in the 

program compared to those schools not in program suggests that EDA schools are more likely to 

underperform compared to those schools out of the program (please see tables 5). From 2007 to 

2013, Non-Escolas do Amanhã schools performed significantly better compared to EDA schools 

in Mathematics and Portuguese in the 4th and 8th grades. On average, 8th graders attending 

Escolas do Amanhã schools scored 5% less than non-EDA schools in Mathematics (t(359)= 

5.42; p<0.000)  and  in Portuguese (t(359)= 4.73; p<0.000.  

As mentioned before the matching procedure was employed by using pscore command 

followed by attnd matching algorithm – with replacement (Becker and Ichino, 2002). The 

sample was split in equally spaced intervals of the propensity score estimated in order to ensure 

that the mean of the propensity score is not different for treated and control units in each block.  

The final number of blocks was six and the matching algorithm was restricted to common 

support.  As stated by Becker and Ichino (2002), “ imposing the common support condition in 

the estimation of the propensity score may improve the quality of the matches used to estimate 

the ATT” (Becker & Ichino, 2002, p. 360).   

The software G*Power was used to calculate post hoc effect size, sample size and power 

(Erdfelder et al., 1996; Faul et al., 2007,2009). As the provision of levels of education differs 

from schools and 247 schools offer early and late years of education, I will have different sample 

sizes depending on the investigated outcome. In the analysis of 4th grade Prova Brasil scores and 

drop out rates, one hundred and forty one control units have been matched to one hundred and 
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forty seven Escolas do Amanhã schools. With this sample size, the effect size d equals 1.235 

which, is considered a large effect size; at alpha 0.05 and a power of 0.95. For the outcome 

related to 8th grade standardized assessment score, one hundred and seven control units have 

been matched to one hundred and forty seven Escolas do Amanhã schools (effect size d equals 

0.943, alpha 0.05 and a power of 0.80). 

As mentioned earlier in this chapter, I will use four ways to assess the quality of the 

matching.  First, t-tests and chi-square tests were performed in both matched and unmatched 

samples.  There were significant differences in covariate means between control and treatment 

schools prior to the matching (See Table 7). It is worth noting that all, but student’s age in 2011 

and 2013 as well as illiteracy rate in 2007, did not significantly differ after the matching 

procedure.  Second, the visual analysis of the propensity score distribution for both comparison 

and treatment groups as showed by the histograms and density plots of propensity scores below 

also support the t-tests and chi-square tests results (Please see Figures 4, 5 and 6).  

Third, variance ratio v was calculated to each covariate used in the model and I failed to 

reject the null hypothesis that the variances are the same between control and treatment groups 

after the implementation of the matching techniques– sdtest Stata command. Fourth, the sample 

was divided in six blocks equally spaced and as mentioned before, the mean of the propensity 

score is not significantly different for treated and control units in each stratum.  
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Table 7 

T- test and Chi-square Tests for Differences in Means for Escolas do Amanhã and Non-Escolas do Amanhã Schools – 2007 to 2013 
 
 

 

Unmatched Matched Unmatched Matched Unmatched Matched Unmatched Matched
School Characteristics

Television and DVD player 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Library 0.00 0.00 -0.13*** 0.06 -0.01** -0.01 -0.03*** -0.01
Internet connection 0.03*** 0.01 0.06* 0.04 0.02* 0.02* 0.02* 0.01
Water and Sanitation 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Average school shift (in hours) -0.53*** 0.40 -0.02** 0.01 -0.44*** -0.38*** -0.33** -0.26
Mais Educação Program -0.59*** -0.30 -0.28 -0.26*** -0.60 -0.30 -0.54* -0.44

Students Characteristics
Age 0.51*** 0.52 0.5* 0.48 0.44*** 0.32 1.05*** 0.63
Gender

Male 0.00 0.00 0.00 0.00 -0.01 0.00 -0.01 0.00
Race/Ethinicity

Not declared -0.01*** 0.00 0.00 0.00 0.00 0.00 -0.01* 0.00
Black -0.021*** 0.01 -0.02** -0.01 -0.01 -0.01** -0.01 0.00
Pardo -0.02 -0.01 -0.04 -0.03 -0.05 -0.03 -0.05 -0.03

Teachers Characteristics
Age 1.51*** 1.16 1.03 0.98 1.92** 1.31* 2.25** 1.93*
Teacher Educational Background 0.23 0.14 0.16 0.14 0.20 0.13 0.02 0.00
Gender

Male -0.023** -0.02* -0.03 -0.02* -0.03*** -0.02 -0.03** -0.01
Race/Ethinicity

Not declared  -0.04** 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Black 0.001* 0.00 0.00 0.00 0.00 0.00 -0.02 -0.01
Pardo -0.01** 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Amarelo - - - - - - -0.02 -0.01
Indigenous - - - - - - - -

School neighborhood characteristics
Favela -0.27*** -0.06 -0.27*** -0.10 -0.28 -0.16 -0.28 0.15
Illiteracy rate -2.23*** -1.61* -1.92*** 1.02* -2.15 -1.10 -2.47* -1.45
Level of extreme poverty (%) -0.44*** -0.32 -0.49* -0.09 -0.45 -0.23 -0.43 -0.12
Trash services (% household) 6.51* 3.66 3.68** 2.72** 5.09*** -4.03 7.57** 4.3

Violence & Crime
UPP -0.32** -0.23 -0.42 -0.26 -0.3* -0.16 -0.31 -0.17
Violent Crimes  victims) -136.45*** -14.26 -784.11 -323.02 -244.76** -183.76 -259.62* -120.34
Property crimes (incidents) -380.08*** -113.12 -869.35 -678.00 -279.18*** -165.32 -242.93* -185.78

Variables
2007 2009 2011 2013
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Table 7 

Continued 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
                             Figure 4. Escolas do Amanhã Schools Density Distribution 

Unmatched Matched Unmatched Matched Unmatched Matched Unmatched Matched
Drug confiscation -50.77*** -30.71 -68.86 -32.20 -53.17 -38.12 -135.9* 89.00
Weapons -36.82*** -13.56 -48.53** -22.45 -13.84* -10.56 -24.88* -12.23
Arrest -24.91* -18.27 -58.55* -33.23 -45.11*** -23.13 -95.1*** -83.21
Juvenile custody  -4.15*** -3.61 -7.38*** -4.61 -7.91** -5.90 -28.18* -12.932
Murder (state police officer) -0.38** -0.27 -0.43* -0.21 -0.05*** 0.03 -0.16** -0.07
Murder (civil police officer) -0.2*** -0.13 -0.11** -0.01 - - -0.06** -0.02

Educational Outcomes
Age grade distortion (%) -2.54** -0.55 -4.75** -3.76 -1.14*** -0.23 1.31*** 0.15
Fail Rate (%) -1.23* -0.93 -2.1* -1.1 -1.05*** -0.98 -1.29*** -1.09

Note: * p<0.05, ** p<0.01, *** p<0.001

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio de Janeiro) and the Brazilian Institute 
of Geography and Statistics.

Variables
2007 2009 2011 2013
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           Figure 5. Non-Escolas do Amanhã Schools Density Distribution  

 

 

 

 

 

 

 

 

 

 

 

                            
                        Figure 6. Density Distribution by Groups 
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Treatment Effect  

In this section, first I will be estimating the Average Treatment Effect on the Treated 

(ATT) and later, assessing whether unobservable covariates might be affecting assignment to 

treatment or control groups (Ichino, Mealli, & Nannicini, 2008; Park, 2012).  

Based on the evidences presented in the previous section, I was able to create a 

statistically similar control and treatment groups. Therefore, statistically significant differences 

will suggest an impact of the program on student’s learning outcomes and drop out rate. 

Table 8 reports estimates reports the estimated treatment effects of Escolas do Amanhã 

Program on Mathematics and Portuguese test scores in the 4th and 8th grades. As stated before, 

there are significant mean differences there are significant differences between both groups of 

schools prior to the matching technique used (See Table 7).  The first row of the table presents 

the naïve estimators, which is the direct comparison of the means between EDA and non-EDA 

schools before the matching technique. The second row shows the Average Treatment effect on 

the Treated: 141 non-EDA schools were matched to 147 EDA schools to estimate the ATT for 

4th grade test scores and drop out rates while 107 non-EDA schools have been matched to 147 

EDA schools to estimate the ATT for 8th grade test scores.   

The bottom part of this Table displays the DiD estimator, which is expressed by 

                                                                 (10) 

The assumption is that through the combination of matching and Differences-in-

Differences D, the time constant unobserved effects have been eliminated.  

Based on the estimates displayed on Table 8, I would like to discuss three main aspects. 

First, the estimated ATTs across all investigated is negative which means that even after the 

matching, EDA schools scores less than non-EDA schools in Mathematics and Portuguese. 
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However, these differences are not statistically significant.  Second, Compared to 2011, 2013 

unmatched results for both groups showed statistically significant reductions on all assessment 

scores for all municipal schools in Rio de Janeiro, except for 4th grade Portuguese assessment 

score. One possible explanation for such reductions is the 70-day teacher’s strike in the third 

trimester of 2013. It is worth noting that Prova Brasil was carried out in the month of November. 

It is equally important to highlight that my findings do not intend to provide evidence of a causal 

relationship between teacher’s strike and the score reductions from 2011 to 2013. This topic is 

out of the scope of my dissertation. 

Third, from 2009 to 2011 there were increases on overall test scores in Mathematics and 

Portuguese.  Such results might suggest that the program is moving towards the right direction. 

However, these estimates can be misleading if we do take into account the following aspects: (1) 

the difference was not statistically significant, expect for 8th grade Portuguese scores and drop 

out rates and (2) there are time constant unobserved effects that are probably affecting program 

outcomes.  

The DID analysis compared the differences in outcome means between the year prior to 

the program implementation (2007) and the most recent implementation year (2013) of Prova 

Brasil. After adjusting for time unobservable effects, results from DID estimator suggest that the 

previous significant estimated effects of EDA on students learning outcomes, proxied by Prova 

Brasil average test scores, are removed.  

In sum, evidences reported in this section suggest that Escolas do Amanhã program did 

not impact student’s performance in Mathematics and Portuguese and drop out rates in the 4th 

and 8th grades. My next step is to assess the bias of the estimated ATT (Park, 2012) and it will be 

accomplished by carrying out a sensitive analysis. 
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Table 8 
Average Treatment Effect on the Treated Estimate 
 

 
 

EDA Non-EDA
M M

Unmatched 229.610 242.870 -13.260 1.986
ATT 228.901 235.498 -6.597 -1.760
Unmatched 225.110 236.010 -10.900 1.458
ATT 227.585 229.126 -1.542 1.940
Unmatched 184.630 195.170 -10.540 1.270
ATT 178.910 186.478 -7.568 -1.140
Unmatched 168.290 179.330 -11.040 1.249
ATT 163.491 168.968 -5.477 -0.790
Unmatched 2.780 1.690 1.090 0.179
ATT 3.469 2.769 0.700 0.400
Unmatched 231.080 243.870 -12.790 1.998
ATT 230.891 239.642 -8.751 -2.060
Unmatched 229.330 246.510 -17.180 2.110
ATT 231.342 242.377 -11.035 -2.140
Unmatched 197.880 213.650 -15.770 2.031
ATT 202.392 210.872 -8.480 -1.720
Unmatched 176.940 195.370 -18.430 2.132
ATT 180.928 192.137 -11.208 -1.880
Unmatched 4.800 2.680 2.120 0.184
ATT 4.554 1.700 2.854 1.990
Unmatched 241.560 258.170 -16.610 1.977
ATT 242.631 243.676 -1.045 -0.210
Unmatched 238.940 252.550 -13.610 2.096
ATT 241.536 244.934 -3.398 -0.660
Unmatched 219.500 230.650 -11.150 2.012
ATT 217.897 211.332 6.565 1.310
Unmatched 192.410 205.430 -13.020 1.958
ATT 190.662 191.406 -0.745 -0.160
Unmatched 2.010 1.580 0.430 0.090
ATT 3.262 3.308 -0.046 -0.040
Unmatched 239.900 253.960 -14.060 1.523
ATT 237.020 237.408 -0.388 1.120
Unmatched 237.210 250.770 -13.560 1.267
ATT 236.015 236.659 -0.644 0.570
Unmatched 195.440 206.000 -10.560 1.044
ATT 193.252 196.078 -2.826 -0.430
Unmatched 195.510 207.820 -12.310 1.058
ATT 193.252 196.078 -2.826 -0.430
Unmatched 1.820 1.640 0.180 0.082
ATT 3.215 3.354 -0.138 0.878
Unmatched 10.290 11.090 -0.800 0.211
ATT 8.119 1.910 6.209 0.228
Unmatched 12.100 14.760 -2.660 0.373
ATT 8.430 7.533 0.897 0.677
ATT 14.342 9.600 4.742 1.061
Unmatched 27.220 28.490 -1.270 0.492
ATT 29.762 27.111 2.651 1.057
Unmatched -0.960 -0.050 -0.910 -0.093
ATT -0.254 0.585 -0.838 -0.030

Prova Brasil Score - Math 8th grade 

Prova Brasil Score - Portuguese 8th grade
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m
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Variables Samples Difference t-statistics

20
07

Prova Brasil Score - Math 8th grade 

Prova Brasil Score - Portuguese 8th grade

Prova Brasil Score - Math 4th grade

Prova Brasil Score - Portuguese 4th grade

Drop out rates - Ensino Fundamental

20
09

Prova Brasil Score - Math 8th grade

Prova Brasil Score - Portuguese 8th grade

Prova Brasil Score - Math 4th grade

Prova Brasil Score - Portuguese 4th grade

Drop out rates - Ensino Fundamental

20
11

Prova Brasil Score - Math 8th grade

Prova Brasil Score - Portuguese 8th grade

Prova Brasil Score - Math 4th grade

Prova Brasil Score - Portuguese 4th grade

Drop out rates - Ensino Fundamental

20
13

Prova Brasil Score - Math 8th grade

Prova Brasil Score - Portuguese 8th grade

Prova Brasil Score - Math 4th grade

Prova Brasil Score - Portuguese 4th grade

Drop out rates - Ensino Fundamental

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute of urban and planning of Rio de Janeiro) and the 
Brazilian Institute of Geography and Statistics.

Drop out rates - Ensino Fundamental

Prova Brasil Score - Portuguese 4th grade
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 Sensitivity Analysis and Simulation Exercises  

The main purpose of the sensitivity analysis is to assess whether unobservable covariates might 

be affecting assignment to treatment or control groups (Ichino, Mealli, & Nannicini, 2008; Park, 

2012). Sensitivity analysis aims to shed light on the following question: “How sensitive is the 

estimated treatment effect to a potentially unobserved covariate that is highly correlated with 

both treatment and potential outcomes?” (Steiner & Cook, 2013, p.42). Although I have 

established equivalent control and comparison groups, an unobserved covariate might be 

underestimating the effect of Escolas do Amanhã on student’s performance and dropout rate. 

Let assume that a binary covariate, U, is affecting assignment to treatment and student’s 

performance and it is an unobservable indicator. Thus, it is not included in my original model to 

estimate the propensity score. U will be simulated to mimic the set of observable binary 

covariates that I have used to estimate the propensity score. The simulated U will be added to my 

model as any other observable characteristic and it will be used to estimate the propensity score 

as well as to calculate the ATT. If my results still suggest that Escolas do Amanhã has no 

statistically significant effect on any of the outcomes investigates, I will be confident that my 

results are robust and unlikely to be biased. 

For this simulation exercise, the simulated U was created by interacting the dummy 

variables favela and Escolas do Amanhã. (EDA). I will be using this simulated covariate for two 

main reasons: (1) U must be a binary covariate (Nannicini, 2007) and (2) Virtually all schools 

Escolas do Amanhã schools are located in favela areas (95% compared to 68% of Non-EDA 

schools) (3) OLS and Probit results showed that favela variable affects treatment assignment and 

outcomes. 
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Table 9 displays the result of the “calibrated” confounder simulation exercise. As pointed 

out by Nannicini (2007), this simulation aims to assess the extent to which my baseline estimates 

are robust to possible violations of CIA assumption. Overall, the simulated ATTs remains very 

similar to my baseline estimations across all outcomes investigated after the introduction of the 

calibrated confounder.  The sensitivity analysis indicates that the introduction of a Confounder U 

might account for 8% of my baseline estimates of Mathematic test score in 8th grade.  

Additionally, the selection and outcome effect are very small. Once again, the simulated ATT 

confirmed the previously estimate ATT that provide strong evidences that Escolas do Amanhã 

program did not affect positively or negatively Prova Brasil test scores and dropout rates. 

 
 
Table 9 
Sensitivity Analysis:  "Calibrated Confounders" 
 

 

 

 

ATT se Outcome Effect Selection Effect

 Math 8th grade 

No Confounder -6.597 6.039 - -
Confounder -6.043 3.489 1.229 0.980

Portuguese 8th grade
No Confounder -1.542 -0.230 - -
Confounder -1.709 3.553 0.879 0.732

Math 4th grade
No Confounder -7.568 6.628 - -
Confounder -6.243 7.642 0.884 0.983

Portuguese 4th grade
No Confounder -5.477 6.929 - -
Confounder -5.309 2.653 0.891 0.96

Drop out rates - Ensino 

Fundamental

No Confounder 0.700 1.754 - -
Confounder 0.745 0.416 1.497 1.06

Source: Brazil Ministry of Education, Rio de Janeiro Municipal Secretariat of Education, Instituto Pereira Passos (Institute 
of urban and planning of Rio de Janeiro) and the Brazilian Institute of Geography and Statistics.

Note: Both the outcome and the selection effect are odds ratios from logit estimations.
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In order to check the magnitude of an unobservable covariate could drive the estimated 

ATT to zero and using Nannicini (2007)’s framework, d – which is the effect of the confounder 

on test score or drop out rates and s – the effect of the confounder on treatment assignment – 

were varied from 0.1 to 0.5.  Table 10 displays the simulation results. Even when d and s equal 

0.5, the estimated ATT for all investigated outcomes remains similar to the estimated baseline 

and not statistically significant. Therefore, the results suggest that Escolas do Amanhã program 

does not significantly impact students test scores and drop out rates.  

 
 
Table 10 
Sensitivity Analysis:  "Killer” Confounders 
 

 
 

  

Outcome: Math 8th grade 

Baseline ATT=-6.60
d=0.1 -6.60 -6.60 -6.53 -6.52 -6.35
d=0.2 -6.60 -6.57 -6.58 -6.43 -6.49
d=0.3 -6.59 -6.57 -6.42 -6.39 -6.38
d=0.4 -6.58 -6.55 -6.46 -6.41 -6.37
d=0.5 -6.55 -6.55 -6.45 -6.39 -6.35
Outcome: Portuguese 8th grade

Baseline ATT=-1.54
d=0.1 -1.54 -1.54 -1.53 -1.53 -1.52
d=0.2 -1.54 -1.54 -1.54 -1.54 -1.52
d=0.3 -1.54 -1.54 -1.51 -1.52 -1.52
d=0.4 -1.53 -1.53 -1.53 -1.51 -1.51
d=0.5 -1.53 -1.53 -1.54 -1.51 -1.51
Outcome: Math 4th grade

Baseline ATT=-7.57
d=0.1 -7.57 -7.57 -7.52 -7.45 -7.48
d=0.2 -7.57 -7.57 -7.56 -7.58 -7.45
d=0.3 -7.57 -7.56 -7.51 -7.45 -7.44
d=0.4 -7.57 -7.54 -7.51 -7.45 -7.45
d=0.5 -7.54 -7.51 -7.5 -7.34 -7.32
Outcome: Portuguese 4th grade

Baseline ATT=-5.48
d=0.1 -5.48 -5.48 -5.45 -5.45 -5.44
d=0.2 -5.48 -5.36 -5.23 -5.21 -5.3
d=0.3 -5.48 -5.42 -5.44 -5.08 -5.01
d=0.4 -5.48 -5.45 -5.01 -5.28 -4.98
d=0.5 -5.46 -5.43 -5.36 -5.03 -5.04

s=0.1 s=0.2 s=0.3 s=0.4 s=0.5

s=0.1 s=0.2 s=0.3 s=0.4 s=0.5

s=0.1 s=0.2 s=0.3 s=0.4 s=0.5

s=0.1 s=0.2 s=0.3 s=0.4 s=0.5
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CHAPTER 5 
 

DISCUSSION 
 
 

Corruption and scandals widely covered by the media, economic recession, high 

unemployment rates and threats of financial cuts in social programs are just some aspects of 

Brazil’s current economic and political crises. Additionally, the public health sector is also on 

high alert with Brazil at the center of an outbreak of the Zika virus. In the context of an economic 

and political crisis, effective education programs in conjunction with macroeconomic and other 

social policies might support Brazil’s government to alleviate the effects of such a crisis. 

I was interested in exploring the extent to which educational policies that target low-

income students are contributing to reducing the achievement gap between poor and non-poor 

children. To investigate this topic, I used a specific initiative implemented in the city of Rio de 

Janeiro, called Escolas do Amanhã (Tomorrow’s Schools). More than a program evaluation, my 

dissertation aims to shed light on how a comprehensive educational policy that includes issues 

that go beyond the "educational arena" – such as public security planning and drug and violence 

related issues – might impact children’s educational outcomes and help to close the learning gap 

between poor and non-poor students.  

Given the lack of random selection, a simple comparison between outcomes achieved in 

schools within and outside of the program would threaten to bias estimates of the program’s 

effect. To address the sample selection bias, I employed propensity score matching to build 

similar treatment and comparison groups such that the only observed difference could be 

attributed to program differences.  The assumption is that the schools would have the same 

disposition to receive the treatment (propensity score), but one group would receive the treatment 

and the other would not. In the analysis of 4th grade Prova Brasil scores and drop out rates, one 
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hundred and forty-one control units have been matched to one hundred and forty-seven Escolas 

do Amanhã schools. For the outcomes related to 8th grade standardized assessment score, one 

hundred and seven control units have been matched to one hundred and forty-seven Escolas do 

Amanhã.  

 EDA schools underperform in mathematics and Portuguese test scores compared to non-

EDA schools after the matching technique was employed and the results of the sensitivity 

analysis also support the estimated ATT. However, the differences were not significant. 

Therefore, based on my findings, there is no credible evidence that the Escolas do Amanhã 

program resulted in improved students test score or in the likelihood of completing elementary 

education compared to students in non-EDA schools  

As pointed out by Blomberg et al. (2016), policy makers and practitioners make sense of 

research evidence in political, economic, and social context. Therefore, “researchers should 

anticipate that within the political context, a research finding will not remain static with one 

particular meaning or interpretation. Policy makers and practitioners are continuously 

interpreting new information and integrating it into their respective knowledge/ideological 

frameworks.” The absence of credible evidence as to whether Escolas do Amanhã improve 

students test score and drop out rates does not imply that the program should necessarily be 

discontinued. Another approach would be to consider adjustments in the program including 

revisiting its conceptual framework, implementation arrangements and design components.  

Thus, in light of my findings, the discussion is organized in three sections. The first 

section discusses the challenges of developing evaluation and research methodologies in a 

context of educational reforms such as the Escolas do Amanhã program. As pointed out by 

Blomberg (1983), while it should be possible to take a conceptual rationale for education reform, 
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implement the reform in ways consistent with the underlying framework and then evaluate its 

associated outcome, seldom is this case as demonstrated by the Escolas do Amanhã reform. 

Therefore, this part will discuss two main topics (1) insufficient specification of the Escolas do 

Amanhã model and wide variation in the overall implementation  and (2) the influence of the 

context on the implementation of an initiative such as the Escolas do Amanhã program. In 

addition to that, the second part discusses how these elements impose additional challenges to 

the design of studies to measure the causal effect of such initiatives. The second part presents the 

lessons learned from this study and reflects on implication for educational policy design. The 

third part reflects on the study limitations as well as the implications for future research. 

 
The Challenges In Developing and Conducting Evaluations and Associated Methodologies  

 
As is the case with many ambitious and comprehensive programs, the Escolas do 

Amanhã program is conceptually not well grounded in the literature and it lacks a clear and well-

designed theory of action.  The program model is not fully developed and does not sufficiently 

take into account the degree to which instructional practices might need to be changed, 

particularly at the classroom level.  

There is no clear definition of what a model called Escolas do Amanhã entails and, as a 

consequence, wide variation in the level of implementation of EDA occurs across the different 

schools. I am not arguing that variation itself should not exist. Understanding variation in 

educational outcomes can be a powerful resource to effectively address the differences. (Bryk, 

2015, p.471) My point here is that it is difficult to assess the effect of a policy when there is no 

consensus on what exactly the program should be.  

As Bryk (2015) points out, attempts to implement good academic ideas on a large scale 

rarely produce the desired outcomes. “ […] We often jump to implement a policy or 
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programmatic change before fully understanding the exact problem to be solved” (Bryk, 2015, 

p.486).  The Escolas do Amanhã program is facing issues similar to ones faced by its 

predecessor, CIEP, which were never resolved.  Tyack and Cuban (1995), in their investigation 

of continuity in education reform, note that policy can run in cycles where similar solutions – 

that did not work in the past – are applied in different contexts. 

Bryk (2015) argues that too often when the results are not achieved, reformers continue 

to move forward. Rather than addressing the real problem, policymakers continue to add new 

parts or programs to the existing one with the hope that it will fix the problems (Bryk, 2015, 

p.470). As pointed out by Snow (2015), “We do not need more studies evaluating impacts of 

add-on programs to specific targeted outcomes. We need studies of how added practices and 

approaches can be integrated into and thus enhance the impact of well designed core 

instructional programs” (Snow, 2015, p. 464). The “solution” of adding new parts to the existing 

program described in the last paragraph resembles strategies adopted by the government of Rio 

de Janeiro. Other education programs were implemented right after Escolas do Amanhã and, in 

some cases, targeting EDA schools as well.  The Phoenix Project is one example of that.  The 

Phoenix Project lasted less than one year (from August 2013 to December 2014), and had similar 

objectives as EDA and targeted municipal schools that scored in the bottom of the score 

distribution. There is no official documentation about this project and little anecdotal evidence.  

In the Escolas do Amanhã reform, there were no clear processes for establishing and 

communicating priorities nor for how the goals and outcomes were to be aligned with the 

strategies and activities. As a consequence, the implementation of the Escolas do Amanhã 

program was also affected – as well as its results. As mentioned earlier in the chapter and also 

discussed in Chapter 2, there was a wide variation in the level of implementation of EDA as well 
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as local initiatives developed by each school. As pointed out by McLaughlin (1990), 

“implementation dominates outcomes” (p.12). This was clearly the case with Escolas do Amanhã 

outcomes. 

Also, in addition to issues related to policy design and the complexity of educational 

institutions, a policy or program is not implemented in a vacuum. Context matters. As pointed 

out by Crossley (2010), in the field of international and comparative education, contextual and 

cultural factors highly influence the policy development and implementation process as well as 

the outcomes produced. In the context of the Escolas dos Amanhã program, for example, the 

establishment of partnerships with local community and private and public sectors are key 

elements of the Escolas do Amanhã design.  However, there is no strategic direction on what a 

partnership would look like or how local context might affect the partnership.  

As highlighted in chapter 2, studies have shown that low awareness and participation in 

local community education services were negatively associated with the acquisition of basic 

skills in reading and math and students’ academic success especially in impoverish areas 

(Banerjee et al., 2007; Schultz, 2006).  

A school’s neighborhood context might be a strong factor in program outcomes, for 

example. Low-income and high-violent areas are less likely to have well-organized communities 

which might affect their relationships with schools. OLS estimates reported in chapter 4 suggest 

that an Escolas do Amanhã school located in a favela would score 10% lower on Portuguese and 

mathematics than their peers attending non-EDA schools that are not located in favela areas. 

Poverty level also seems to be related to learning outcomes; a 1-percentage point increase in the 

level of extreme poverty is associated with a 2.4% decrease in Portuguese test scores, after 

holding constant the other variables in the model.  
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Another way in which local context might help better explain the lack of measured 

effects of the Escolas do Amanhã program on student achievement is the increased prevalence of 

violence during the years under study. During 2007 to 2013, the number of reported victims of 

violent crimes in Rio municipal neighborhoods increased by 28%, growing from 1,997 victims in 

2007 to 2,552 in 2013 (See Table 2 and figure 7 below). This percentage change is three 

percentage points greater in Escolas do Amanhã neighborhoods; the number of reported victims 

climbed from 2,113 in 2007 to 2,768 in 2013 (See Table 4 and figure 7 below).  

 
 

 
Figure 7: Percent Change in the Number of Victims of Violent Crimes in School  
Neighborhoods from 2007 to 2013 

 
 

Furthermore, these data may be underestimating the extent of the problem.   Data from 

Instituto de Segurança Pública and the numbers of officially reported cases are often 

underestimates of the real number of victims. According to Amnesty International (2015), “ 

[w]hen a person is killed as a result of police intervention, an Administrative Register of 
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Occurrence (RO) is filed by a civil police officer to determine if the killing was in self-defense or 

if a criminal prosecution is required” (Amnesty International, 2015, p.4). Amnesty International 

(2015) reported that, in 2015, 75% of the registered cases of killings by on-duty police between 

2010 and 2013 were victims aged between 15 and 29 years old.   

Waiselfisz (2015) reports that youth homicide rates are greater compared to non-youth 

rates; in 2012 the homicide rate were 37.5 homicides for 100,000 inhabitants.  As mentioned in 

the chapter 2, specific studies of Rio de Janeiro showed a negative spillover of violent crimes on 

school attainment. Monteiro and Rocha’s (2012) findings  indicated that Brazilian students from 

schools in high-crime and violent areas perform worse on math exams compared to students in 

non-violent areas.  

It is important to highlight that the implementation of the EDA program occurred 

virtually simultaneously with the implementation of UPP in the favelas of Rio de Janeiro. 

Determining the impact of UPP on the crime rates and student’s achievements is out of the scope 

of my dissertation. However, Cano, Borges and Ribeiro (2012) report that two years after the 

implementation of the UPP (2011), there was a reduction in murders as a result of policy action. 

Notwithstanding, there was an increase in reported rapes and threats on human life. The results 

are still inconclusive and as of today, there are no robust studies that establish a causal 

relationship between the implementation of UPP and violence and criminality in the city of Rio 

de Janeiro.  

The last issue that might be the result of neighborhood characteristics as well as poor 

program design of the reform is the high staff turn over rates. This may have affected my study 

in two different ways. One, high staff turn over rate is likely to affect program implementation as 

I believe it may result in the inability to ensure knowledge building and transference as well as 
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actions/interventions continuity. Two, during the period of my dissertation research (2014 and 

2015), the Escolas do Amanhã program had five different managers and the municipality had 

two Secretaries of Education. My initial intention had been to employ a mixed methods research 

design to include interviews with school staff and site visits. However, given the high turnover 

rate as well as uncertain and unsafe situations in the favelas, my decision was to limit my study 

to a quantitative approach. 

Besides that, staff and teachers high turnover rates are likely to be associated with 

implementation issues as well as outcomes. Thus, the lack of a statistical significant effect of the 

Escolas do Amanhã program might be related to implementation challenges – such as high 

turnover rates and breaks in the continuity cycle – which might affect program results. Durlak & 

DuPre (2008) highlight that leadership is an important factor that affects implementation. As 

suggested by the authors the following specific staff considerations affect implementation and 

outcomes; 

Leadership is important in many respects, for example, in terms of setting priorities, 

establishing consensus, offering incentives, and managing the overall process of 

implementation. Program champion (internal advocate): An individual who is trusted and 

respected by staff and administrators, and who can rally and maintain support for the 

innovation, and negotiate solutions to problems that develop. Managerial, supervisory 

and administrative support: Extent to which top management and immediate supervisors 

clearly support and encourage providers during implementation. (Durlak & DuPre, 2008, 

p.337) 

DuBois Holloway, Valentine and Cooper (2002) findings suggested that programs 

implemented with fidelity to the model and with ongoing implementation support had larger 
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effect sizes and that monitored implementation obtained effect sizes three times larger compared 

to programs that did not have similar processes in place. Results from Durlak & DuPre (2008) 

meta-analysis reported that high levels of implementation increase the likelihood of program 

success in statistical terms and also can provide stronger benefits to participants as well.  

There is an extensive body of literature on the determinants of teacher turnover and its 

effects on learning outcomes (Dolton and van der Klaauw, 1995, 1999; Hanushek, Kain, and 

Rivkin, 2004, 2005; Murnane and Olsen, 1989). The determinants of teacher turnover seem to be 

related to salary, overall working conditions and availability of professional opportunities. As 

pointed out by Rivkin, Hanushek and Kain (2005), higher student achievement is associated with 

lower teacher turnover rates.  

According to Ribeiro (2013), there is not enough evidence that the security policies 

implemented had a positive impact on teacher turnover.  As expected, violent conflicts within the 

schools and neighborhood increase the likelihood of teachers exiting their schools (Duarte, 

2009). As described in my study, education and living conditions in the favelas of Rio de Janeiro 

where the fear of violence and being caught in the middle of a crossfire between police and drug 

dealers are not a good working environment place.  

The implementation of an initiative such as Escolas do Amanhã requires coordinated 

actions; that is to say, all actors involved should move toward similar goals and for this to occur,  

culture must change. As pointed out by Tyack and Tobin (1994) “Continuity in the grammar of 

instruction has frustrated generations of reformers who have sought to change these standardized 

organizational forms”  (p.454). As highlighted in chapter 2, the CIEP model was not able to 

change the population’s view of the CIEP as places for  poor children  or children without 

families.  
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Implications for Educational Policy 

 
Given the reality of limited financial resources and the existence of a wide range of 

factors that might affect program implementation and its intended results,  it is always incumbent 

on policy makers to  implement policies and reforms that are efficient, cost-effective and 

evidence-based. As pointed out by Blomberg et al. (2013),  

The linkage of scholarship and public policy involves a delicate balance: it is not 

necessarily a matter of identifying and advocating for a particular policy or practice; 

rather, it often consists of identifying and explaining the choices and likely consequences 

involved in various policy options from the best available and relevant research 

knowledge” (p.577). 

Klein (1979) identified five specific impediments to proper implementation of programs: 

insufficiently developed program rationales, inappropriately selected client groups, development 

of insufficient and narrowly conceived social services and treatment strategies, professional 

resistance to reform attempts and placement of programs in inappropriate settings (Klein, 1979, 

p.157). Two impediments investigated by Klein (1979) are similar to the challenges faced by the 

Escolas do Amanhã program: insufficiently developed program rationales and development of 

insufficient and narrowly conceived social services and treatment strategies. 

As pointed out by Klein (1979), “ well-articulated rationales can lead directly to 

integrated programs capable of providing tests of the underlying idea systems and their utility” 

(p.158). Rather than developing a systematic and coordinated strategy to implement the reform, 

the lack of an appropriate and well-developed conceptual framework underlying Escolas do 

Amanhã reform impacted the design as well as the actions implemented across Rio de Janeiro 

schools. Second, as highlighted by the author, the level and adequacy of the actions also affects 
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program implementation. As mentioned before, there is a wide variation in the level of 

implementation of EDA as well as initiatives developed by each school.  

The lack of statistical significant results obtained in this study  might be the result of an 

absence of a theory of action, a clear strategy of actions that should be implemented and what 

kind of partnerships should be established. However, this does not necessarily mean that the 

reform should be discontinued or replaced by other programs. Despite differences in context and 

purpose, there may be actions that could be taken even at this point by the government of Rio de 

Janeiro to improve implementation continuity across sites which might, in turn, improve the 

ability to learn from this program’s efforts. 

Success For All (SFA) is a comprehensive education reform focused on improving 

reading adopted by a number of localities in the United States that placed implementation issues 

in the forefront of the model design. As pointed out by Quint et al. (2013), the SFA reform 

model is organized across three main pillars: 

• “ Reading instruction that is characterized by an emphasis on phonics for beginning 

readers and comprehension for students at all levels, a highly structured curriculum, an 

emphasis on cooperative learning, across-grade ability grouping and periodic regrouping, 

frequent assessments, and tutoring for students who need extra help 

• Whole-school improvement components that address noninstructional issues that can 

affect student learning, such as behavior, attendance, and parental involvement 

• A set of strategies for securing teacher buy-in, providing school personnel with initial 

training and ongoing professional development, and fostering shared leadership in 

schools” (p.iii) 

Figure 8 below displays the SFA Theory of change. The model has different implementation 
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strategies to put its instructional model and whole-school improvement components in place. The 

implementation of both the strategies and the components supports intermediate outcomes such 

as improvements in classroom instruction, a greater focus on student needs and parental 

involvement, among other strategies. These intermediate changes lead to “ greater engagement 

and improved attendance and behavior, higher levels of achievement, and steady academic 

progress through the elementary grades” (Quint et. al. 2013, p. 6).  

 

Source: Quint et al. (2013). 

Figure 8.  Success For All Theory of Change 

 
 

For this study’s purposes, my focus is on how SFA developed specific strategies to 

successfully implement the program with fidelity to the model.  The SFA is voluntary; the school 

staff votes whether or not to participate in the program. SFA staff members prepare presentations 

to the prospective SFA school team focusing on program history, previous experiences in other 
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school and how the actions developed by SFA model will impact the school staff’s lives on a 

daily basis. After the presentations, SFA staff implemented a series of activities to help the 

school to make an informed decision: telephone discussions are scheduled to support schools to 

deepen their understanding of the SFA model and site visits to other existing SFA school. The 

vote takes place after all the activities described in the previous sentences are completed.  

Once the school staff decides to adopt the program, a full-time SFA facilitator is 

appointed by the schools; specialized summer trainings are provided to teachers, principal and 

facilitators; and curriculum materials are distributed. Once the school staff is back at the school, 

the staff starts working on an ongoing basis with a SFA coach who is also a SFA staff member. 

The SFA coach will support the program implementation as well as be responsible for ensuring 

that the initiatives are implemented with fidelity to the model. In sum, as highlighted by Quint et 

al. (2013, there are several key activities developed pre and during the reform: “ initial SFAF 

recruitment presentations to the study schools, schools’ voting on whether or not to adopt the 

program, pre-implementation training sessions conducted in the summer before the start of the 

school year, and follow-up training over the course of the year” (p. 17-18).  

Therefore, based on the findings of my study, some recommendation to improve the 

implementation and outcomes of the Escolas do Amanhã reform can be provided:   

• Develop a robust conceptual framework and as consequence, a comprehensive theory of 

changes (Klein, 1990; Quint et al., 2013); 

• As we know that implementation dominates outcomes and local capacity will impact 

policy outcomes,  (McLaughlin, 1990),it is important that  policy decision makers build 

awareness and address school staff and community concerns as well as questions they 

might have about the reform.  
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• Local variability has to be part of the program development process. Local activities and 

practices will vary amongst schools and over time (McLaughlin, 1987). Therefore, 

educational authorities should engage school stakeholders and get them involved in 

developing the best strategies on how to implement the reform within their local contexts.  

• Improve school’s information about the reform, how it will impact their daily routines 

and provide them the opportunity to express their concern – and further, prepare actions 

plans to address school staff concerns.  

• Special and narrowly focused projects are incompatible with the realities faced by 

teachers and school administrators on a daily basis (McLaughlin, 1987);  

• Establishment of ongoing improvement systems across all level of education, which are 

part of the normal processes. The main purpose of this system is to assess how the 

program is being implemented, make necessary adjustments and provide timely and 

targeted support for implementation (Slavin et al. 1993, 1996).  

 
Implications for Future Research 

 
For research that aims to carry out similar analyses, my findings provide some 

recommendations and implications for further research. First, an investigation of the wide range 

of factors involved in the school dynamic and the interaction among them might be 

underestimated if only quantitative analysis is used. An in-depth investigation employing a 

mixed-methods research design might be more appropriate to explore the complexity of the 

Escolas do Amanhã program.  

The improvement paradigm proposed by Bryk (2015), as an iterative process with 

continuous fine-tuning of policy elements, seems to be a promising strategy to understand how  

multiple factors interact with a new intervention to produce an outcome. Also, as highlighted by 
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Tyack and Cuban (1995), the understanding of the political nature of any school reform and how 

complex the process is and how different actors interact to produce a particular outcome is 

crucial in the exploration of a reform policy. 

A qualitative component might provide insights about participants’ experiences, feelings, 

challenges and their view about the program and how it affects – or has been affecting – their 

daily school lives. Semi-structured interviews, observation and document review could be used 

as data collection methods to explore the complexity of the reality of the Escolas do Amanhã 

program. Participants should include but not limited to teachers, school principals and Municipal 

Secretariat Education Staff (Secretary of Education and Program Manager).  

Criterion sampling strategy could be used to select study participants.  The strategy 

would focus on improvers and decliners based on the school performance in the Brazilian Basic 

Education Development Index (IDEB)10. As one possible approach, six schools would be 

selected using the following criteria: (1) schools that showed improvement and schools that 

showed declines in their IDEB during the period 2007-2011; (2) three schools with similar IDEB 

growth rates: 1 school in the program, 1 school out of the program situated in poor communities 

and 1 school with similar growth rate but in an affluent area of the city will also be included in 

the sample; and, (3) three schools with similar decline rates: 1 school in the program, 1 school 

out of the program situated in poor communities and 1  school with similar decline rate but in an 

affluent area of the city.. Observations and interviews with approximately 20 individuals could 

be conducted including from the sample of six schools. These would include the Secretariat of 

Education, Program Manager, school principals (6) and 2 teachers per school (12).  

                                                 
10 IDEB is an index that combines test score data from the Prova Brasil (National Asssessment) and the student 
retention rate for the municipality in a single. The index can take values between 0 and 1. 
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Second, a useful exercise would be to compare estimates obtained through matching on 

student  and school levels.  As pointed out by Steiner (2011), “ […] an additional matching of 

students within matched schools might further increase the comparability of matched schools” 

(Steiner, 2011, p. 1). The Latitute portal, developed by the Desiderata Institute in partnership 

with the Federal University, is used by the Municipal Secretariat of Education as a pedagogical 

and management system, which has a wide range of information specific to Rio municipal 

schools. Latitude might be a potential source of detailed information about students and their 

families, school activities and teachers.  

Third, though the generalizability of my findings is limited, the empirical strategy  might 

be replicated and provide guidance/support to other evaluations of existing programs.  

Third, it is important to address the limitations of the propensity score matching 

technique itself. King and Nielsen (2015) argue that the use of the propensity score matching 

technique increases imbalance, inefficiency, model dependence and bias. The authors, referred to 

the fact that the more balanced the sample produced by the PSM, the less useful is the  ability to 

make causal claims, as the PSM paradox.   

In sum, given the limitation and recommendations stated above, future studies should 

give consideration to including teachers and principal characteristics to capture teacher and staff 

turnover. This may be accomplished by using information from SAEB teachers and principal 

questionnaires. Besides that, a qualitative component should be added to the evaluation study to 

provide an in-depth understanding of how students, teachers and communities experience the 

implementation of a comprehensive school reform such as the Escolas do Amanhã program.  

Additionally, it is also necessary to implement a study design capable of capturing the 

cumulative effects of other joint initiatives such as UPP, Rio + Social, teacher bonus per 
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performance program, among others that have been implemented in the same communities. One 

possibility would be the combination of different quasi-experimental research designs such as 

Propensity Score Matching or Regression discontinuity designs with interrupted time-series 

designs using generalized linear mixed model and fixed effects (Shadish, Cook and Campbell, 

2002). The data for the study should not be limited to Prova Brasil results; it should also include 

information from the bimonthly assessments applied to Rio municipal schools through the school 

year – 4 times a year in all Rio Municipal Schools.  The inclusion of the Prova Bimestrais would 

expand the outcomes to other grade levels as well as to other tested subjects rather than only 

Portuguese and Mathematics. The subjects tested are science, reading and literacy acquisition. 

The Sistema de Controle Acadêmico of the Municipal Secretary of Education is the primary 

source of the bimonthly assessment results (known as CoCs -Conselho de Classe). 

In sum, it is a challenge to measure the causal impact of a specific educational reform on 

students’ learning outcomes as demonstrated by the Escolas do Amanhã reform. The absence of 

credible evidence whether Escolas do Amanhã improves students test score and drop out rate 

does not imply that the program should be discontinued. An alternative approach would be to 

consider adjustments in the program’s conceptual framework, implementation arrangements and 

design components. In turn, the model with these new adjustments should also be subject to 

rigorous evaluation in the future. 
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APPENDIX A 
 

MAIN DIFFERENCES BETWEEN ESCOLAS DO AMANHÃ AND NON-ESCOLAS DO 
AMANHÃ SCHOOLS 

 
 

 EDA schools Non-EDA 

School shift 7:00 am to 4:00pm 
Mornings: 7am to 11am 
Afternoon: 1pm to 5pm 
 

Teacher 
recruitment 
process 

Via Municipal Exams (concursos) 
and new teachers that achieved the 
best positions in the recruitment test 
are invited to teach in a EDA school. 

Via Municipal Exams 
(concursos) 

Bonus per 
performance 

Annual bonus based on the 
achievement of school-level learning 
targets (1.5 additional monthly salary 
by the end of school year) 

Annual bonus based on the 
achievement of school-level 
learning targets (additional 
monthly of salary by the end 
of school year) 

Mediation of 
conflict and 
Education for 
peace 

SME in Partnership with Ministério 

Público and Partners for Democratic 
Changes develop activities with 
students and teachers to promote 
participatory dialogues, conflict 
mediations and peace in EDA 
schools. 

- 
 

School Staff 

Principal 
Vice-principal 
Pedagogical supervisor 
Student counselor 
Science and computer lab 
Supervisors 
Librarian 
Nurse 
Psychologist 
Social worker 
Teachers 
School inspector (discipline issues) 

Principal 
Vice-principal 
Pedagogical supervisor 
Teachers 
School inspector (discipline 
issues) 
 

School 
Infrastructure 

Computer and science labs 
“Reading corners” equipped with 
books, magazines and computers 

65% of municipal schools 
have computer labs 
12 percent of schools have 
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Library 
Each classroom from 3rd to 6th grade 
has 2 computers 
Sports courts 
Access to broadband internet 
 

science lab 
11 percent of municipal 
schools have library 
55% of municipal schools 
have sports courts 
57% of municipal schools 
have reading rooms. 
 

Community and 
parents 
involvement 
(Bairro Educador) 

All schools have specific plans to 
engage local community and parents 
(cine clubs, parents meeting, 
vocational education) 

Particular initiatives led by 
school principals or teachers 

Learning 
reinforcement 
activities and 
accelerated 
learning programs 

All schools have learning 
reinforcement programs in 
Mathematics, reading and science 
and accelerated learning programs. 

350 municipal schools have 
accelerated learning programs. 

Health and social 
assistance teams 

All schools - 

Trainees and 
volunteers 

Undergraduate students and 
students’ parents help the school 
team in their daily activities. 

- 

Teacher and 
principal training 
programs 
(Escola de 

formação do 

Professor carioca 

Paulo Freire) 

In addition to the regular 
professional development Plan 
established by SME, additional 
training and workshops focus on 
issues related to crime, drug and 
conflict management; literacy 
strategies, among others 

Escola de formação do 

Professor carioca Paulo 

Freire 
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APPENDIX B 
 

SUMMARY OF VARIABLES 
 
 

 
 

 

Definition Period Available Source

Number of Schools Number of municipal schools that offer elementary education From 2007 to 2014
School Characteristics

Size
Number of students attending regular elementary education. 
Students attending Adult education programs were excluded from 
the sample as they are not assed by Prova Brasil.

From 2007 to 2014

School infrastructure: water, sanitation and 
trash services, internet, electricity, computer 
lab, N. of classroom available

Dummy variable: Yes (1) and No (0) From 2005 to 2014

Average school shift Average school shift in hours/day From 2005 to 2014
Mais Educação Program Dummy variable: Yes (1) and No (0) From 2009 to 2013 INEP

Students & Teachers Characteristics 

Age Average Age From 2005 to 2014

Gender Dummy variable: Female (0) and male (1) From 2005 to 2014

Race/Ethnicity
Racial/ethnical background: White. Black, pardo, amarelo, 
indigenous*, not declared and not available

From 2005 to 2014

Teacher Educational Background 
Highest level of education attained proxied by average years of 
education

2005, 2007, 2009, 2011 and 2013

School neighborhood characteristics

School location: favela and non-favela areas

Low income areas characterized by: low level or complete lack of 
infrastructure and basic social services; precarious building 
material; without governmental land and real state regulation; 
narrow and, in some favelas, not paved roads.

2010 IPP

Variables

School Census

School Census
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Definition Period Available Source

Level of extreme poverty (%)
Percentage of household with per capita family income less than 
US$ 37.50/ per month

1991, 2000 and 2010

Illiteracy rate
Percentage of population who are not able to read or write a simple 
note

1991, 2000 and 2010

Trash services (% household) Percentage of household with basic services 1991, 2000 and 2010

Violence & Crime
UPP Dummy variable: school neighborhood has (1) or has not a UPP 2009 and 2013 IPP
Violent Crimes (n. victims) Number of deaths as a result of crimes by police station territory

Drug confiscation Number of police routes that resulted in drug confiscation

Weapons Number of police routes that resulted in weapon confiscation

Arrest Number of arrest made by police station territory

Juvenile custody Number of children taken into custody by  police station territory

Demographic Census 
/IBGE

Variables

From 2002 to 2014
Instituto de Segurança 

Pública (ISP)

Definition Period Available Source

Murder (n. state police officer)
Number of state police officers ("Policia Militar") murdered while 
on duty

Murder (n. civil police officer)
Number of civil police officers ("Policia Civil") murder while on 
duty

Educational Outcomes

Prova Brasil - Portuguese and Mathematics 
4th and 8th grades

Brazilian  census-level assessment that has been implemented in 
all Brazilian public schools with more than 20 students. The scores 
range from 0 to 425 depending on the grade and subject assessed 
(425 for Mathematics and 335 for reading). 

From 2005 to 2014 INEP

Age grade distortion (%)
Percentage of students who are more than one year behind the age 
appropriate for their grade in the 4 th and 8 th grades

From 2005 to 2014

Fail Rate (%)
Percentage of students that fail 4th and 8 th grades (did not meet the 
minimum average score by the end of the school year)

From 2005 to 2014

Drop out rates - Ensino Fundamental
Student enrolled at school in year t, which does not enroll in year  
t+1

From 2005 to 2014

School Census

Instituto de Segurança 
Pública (ISP)

From 2002 to 2014

Variables
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APPENDIX C 
 

APPROVAL MEMORANDUM: HUMAN SUBJECTS COMMITTEE 
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