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INTRODUCTION  

 

Formal schooling is an important contributor to the skills of an individual and to 

his/her human capital. While other factors also contribute, including parents, friends and 

individual abilities, schools have a special role because they are the ones most directly 

affected by public policies. A variety of motivations lead societies to provide strong 

support to schooling, including economic considerations political participation, a sense 

of social justice and a desire for general development of society. Almost all 

governments in the world assume a substantial role in providing education for their 

citizens (Hanushek, 2004). Most empirical studies of human capital have concentrated 

on the quantity of schooling attained by individuals, ignoring the quality differences. 

This focus, questioned among others by Hanushek (2004), contrasts sharply with public 

policy considerations that consider almost exclusively school quality issues.  

Having in mind this background, through this thesis, I intended to provide an 

insight to the study of the quality and equity of public primary education in Argentina 

by analyzing three particular aspects: the length of the school day and its effects on 

students’ outcomes, the inequalities found in the quality of the public Argentine 

education, and the effects of in-school feeding programs on academic performance and 

dropouts.    

The first chapter addresses the effects of longer school days, and to do this, it 

takes advantage of the fact that in 1971, longer school days1 were decreed for around 

half of the primary schools in the city of Buenos Aires, Argentina. The policy covered 

all the city neighborhoods and the schools were chosen roughly at random. An unusual 

opportunity for a natural experiment was thus created. Therefore, in this chapter I intend 

                                                
1 Also called double shift, in contrast to single shift schools. 
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to shed light on the effectiveness of double shift educational schedule. The aim is to 

study the marginal effects that the system has on those who attend these types of 

schools versus those who go to simple shift schools. Though, a simple comparison 

between people who attend one type of school versus the other type may be biased due 

to the fact that some children are more likely to go to double shift institutions rather 

than others. The research overcomes the mentioned statistical problem by using the 

natural experiment that took place in the City of Buenos Aires during the year 1971 that 

randomly influenced students. The focus is in public schools due to the fact that the 

implementation was made at them, and as the policy affected just half of the schools of 

every school district of the city of Buenos Aires, schools of every sociological 

background were influenced by the policy and left aside. This fact makes possible to 

isolate the effects of the double shift and evaluate the differences according to the 

economic and social background of those who received the double shift program and 

those who did not. Having explained the aforementioned, thirty years after their 

graduation, which took place in 1977, (i.e. in 2006 and 2007) myself and a team from 

IAE Business School interviewed a sample of 380 alumni of the 1971 cohort, in schools 

both with and without longer days. The aim was to identify how the length of their 

school days affected their education, occupation and income. 

The second chapter presents the study of equality of opportunities at public 

primary schools in Argentina. One of the main objectives of Argentina’s Federal 

Education Law of 1993, as stated in section 8 thereof, was to provide equality of 

educational opportunities. In the economic jargon, and quoting Roemer’s words, “to 

level the playing field.”2 In a world of perfectly equal opportunities differences in 

outcomes would arise from differences in efforts. Disparities derived from different 

                                                
2 Roemer (2005), p.1. 
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amounts of effort would not be considered discriminatory or unfair. Thus, the main 

purpose of this chapter is to determine the extent to which the objective of equality of 

educational opportunities is being fulfilled and point to where the main failings lie. 

Though some studies have shown that there is great disparity in quality among public 

schools in Argentina (Llach and Schumacher, 2005 and Llach and Gigaglia, 2003), they 

are inconclusive as to the extent of the inequalities as well as their specific sources. This 

chapter takes a step in that direction by presenting three measures of school quality, 

their distribution, the decomposition of the inequality in between and within 

jurisdictions, and the degree of association between the school quality and a set of 

variables considered unacceptable. 

In order to evaluate equality of educational opportunities, the quality of schools 

is estimated using three different indexes proposed by the literature. These capture the 

physical, human and social dimensions of schools. The distribution of these factors 

among public schools was found to be very unequal. This inequality was then assessed 

against the income level of the provinces, which are responsible for the provision of 

primary education. While school differences were found across provinces, even greater 

discrepancies were found among public schools located within provinces. Moreover, 

these inequalities were found to be associated with socially unacceptable conditions, 

such as family income.  

The third chapter estimates the effect of in-school feeding programs on academic 

performance –measured by standardized test scores- and dropouts exploiting the change 

over time in the supply of in-school feeding programs during the end of the nineties in 

Argentina. 

Research has shown that nutrition is important for cognitive and brain 

development; therefore, making healthy food choices becomes vital to a student’s 
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academic performance. Adverse effects of malnutrition on the cognitive functioning of 

children are well documented around the world, in particular, the negative effect of 

under nutrition (Averett and Stifel, 2007; Alaimo et al., 2001; Kaestner and Grossman, 

2009 and Taras, 2005). In-school meals provide an important nutritional intervention 

during an often overlooked critical growth period. By providing food at school during 

the school day, they have two advantages. First, well-timed school meals alleviate short-

term hunger, possibly improving students’ ability to concentrate and learn. Second, they 

provide an incentive for school attendance directly to the child (Caldes and Ahmed 

2004). Therefore, the impact of in-school meals on learning appears to operate both 

through improvements in school attendance and through better learning efficiency while 

in school. Thus, well-run programs that provide reasonably nutritious meals should have 

positive impacts on school participation, learning, and child dietary intake. However, 

the size of these effects depends on various programmatic and contextual factors. In 

some cases, they may be small or even null. 

To estimate the impact of the in-school feeding programs, researchers hope to 

measure the difference in the outcomes that can be attributed to the presence of the 

program, or the causal impact. This measurement requires comparing outcomes for 

beneficiaries of a program to the counterfactual—what those outcomes would have been 

had these beneficiaries not participated in the program. All evaluation strategies are 

designed to find a method for constructing a proxy for these counterfactual outcomes 

from information on non-beneficiaries. Most empirical findings suggest that school 

feeding programs have a positive impact on learning achievement, as measured by 

increases in test scores and on dropout rates.  

In this paper, we attempt to compare outcomes for beneficiaries of a program to 

the counterfactual. Our identification strategy relies on the fact that the increase in the 
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number of children that assist to in-school feeding programs in a given school and time 

are likely to be uncorrelated with the unobserved characteristics that jointly determine 

academic performance and dropouts. Our results contribute to a very small literature 

that has been limited to developing countries in Africa and Asia. Our findings suggest 

that the program has successfully targeted the most disadvantaged schools, those where 

the students with lower socioeconomic status assist and in those with the lower 

performance. However, only partial improvement in school performance has been 

found. 
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CHAPTER I 

THE EFFECT OF LONGER SCHOOL DAYS ON STUDENTS’ OUTCOMES: 

EVIDENCE FROM THE CITY OF BUENOS AIRES3 

December 2009 

 

ABSTRACT 

In 1971, longer school days were decreed for around half the public primary 

schools in the city of Buenos Aires, Argentina. Since schools were chosen roughly at 

random, an unusual opportunity for a natural experiment was created. Thirty years after 

their graduation which took place in 1977, (i.e. in 2006 and 2007), a sample of 380 

alumni of the 1971 cohort in schools both with and without longer days was 

interviewed. The main results are as follows. Students that attended double shift (DS) 

primary schools had secondary school graduation rates 21% higher than those that 

attended single shift (SS) primary schools. This result is mainly explained by what 

happened with the students with low socioeconomic status (SES). Regarding tertiary 

and postgraduate educational levels, both positive and negative impacts of DS were 

found. These last results, taken together with the absence of enduring effects of DS on 

income and employment and with the fact that DS students do not have a better 

knowledge of a second language of study in spite of having had it as a subject in the 

school, suggest that the quality of the contents and of the learning in DS schools was not 

                                                
3 This is a full version of the paper “Do longer school days have enduring educational, 
occupational or income effects? A natural experiment on the effects of lengthening primary 
school days in Buenos Aires, Argentina” written with Juan J. Llach and María Elina Gigaglia, 
published in Economía 10, no. 1 (2009): 1-39.  
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good. This is something very relevant to take into account at the time of considering the 

extension of DS to other schools.  

Keywords: longer school days, natural experiment, Argentina. 

JEL Classification: I28, I29, J79. 

 

 

RESÚMEN 

En 1971, se decretó la extensión de la jornada escolar para aproximadamente la 

mitad de las escuelas públicas primarias de la ciudad de Buenos Aires, Argentina. Dado 

que las escuelas fueron seleccionadas de una manera prácticamente aleatoria, se originó 

una oportunidad inusual para un experimento natural. Treinta años después de su 

graduación en 1977 (es decir entre 2006 y 2007), una muestra de 380 alumnos de la 

cohorte del año 1971, tanto de escuelas de jornada simple como de jornada doble (DJ) 

fue entrevistada. Los principales resultados son los siguientes: los alumnos que 

asistieron a escuelas primarias de DJ tuvieron una tasa de graduación secundaria 21% 

más elevada que aquellos que asistieron a establecimientos de modalidad simple. Esto 

se explica principalmente por lo ocurrido con los alumnos con bajo nivel 

socioeconómico. Respecto al nivel terciario y a estudios post terciarios, se encontraron 

impactos negativos y positivos de la DJ. Estos últimos resultados, conjuntamente con la 

ausencia de efectos perdurables de la DJ en los ingresos y en el empleo y con el hecho 

de que los alumnos de DJ no tienen un mejor conocimiento de una segunda lengua a 

pesar de haber tenido dicha materia en la escuela, sugieren que la calidad de los 

contenidos y  de la enseñanza en las escuelas de DJ no fue buena. Esto es algo muy 

relevante a tener en cuenta al momento de considerar la extensión de la DJ a otras 

escuelas. 

Palabras Clave: doble jornada, experimento natural, Argentina. 

Clasificación JEL: I28, I29, J79. 
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1. Introduction 

Improving schooling opportunities is a mayor concern of policymakers, 

especially in the developing world, where there is still a lot to improve regarding 

education. Unfortunately it is not always clear which policies are actually useful.  

In this paper I intend to shed light on the effectiveness of the DS4 educational 

schedule. The aim is to study the marginal effects that the DS system has on those who 

attend these types of schools vs. those who go to SS schools. Though, a simple 

comparison between people who attend one type of school versus the other type may be 

biased due to the fact that some children are more likely to go to DS institutions rather 

than others. The research reported hereof overcomes such statistical problem by using 

the natural experiment that took place in the City of Buenos Aires during the year 1971 

that randomly influenced students. Our focus will be public schools due to the fact that 

the implementation was made at them, and as the policy affected just half of the schools 

of every school district of the city of Buenos Aires, schools of every sociological 

background were influenced by the policy and left aside. This fact allows us to isolate 

the effects of the DS and evaluate the differences according to the economic and social 

background of those who received the DS program and those who did not. Thirty years 

after their graduation, which took place in 1977, (i.e. in 2006 and 2007) myself and a 

team from IAE Business School interviewed a sample of 380 alumni of the 1971 cohort, 

in schools both with and without longer days. The aim was to identify how the length of 

their school days affected their education, occupation and income. 

The next section is devoted to review the literature; section 3 describes the 

policy and the organization of the educational system in Argentina in the 1970s. Section 

4 presents the characteristics of the database and sample. The methodology is discussed 

                                                
4 In Spanish, “doble escolaridad” or “jornada completa”, what implies a 50% increase in school 
hours, devoted to curricular or non curricular disciplines. 
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in section 5. The results of the experiment are offered in section 6 and I conclude in the 

last section with an analysis of the results and some of their policy implications.  

 

2. Literature Review 

Education began to be studied as an investment since the contributions of Gary 

Becker (1964), Jacob Mincer (1974) and Theodore Schultz (Harmon et al., 2003). They 

introduced the idea of human capital and its importance on economic outcomes. These 

economic outcomes have been studied through two different orientations, one regarding 

economic growth, what would be a macro level (Sianesi et al., 2003), and another one, 

related to the increasing of earnings of those individuals that undertake more years of 

schooling, the micro level (Harmon et al. 2003). The underlying cause in both types of 

studies is an increase in productivity derived by the increase in schooling. Though, there 

is almost no doubt about the multiple benefits of education, the question regarding the 

effectiveness of a certain policy is not obvious. Whether investment in infrastructure or 

education supply can cause an increase in educational attainment, and whether an 

increase in educational attainment causes an increase in earnings is one of the basic 

concerns for the development economists (Duflo, 2001). 

Regarding the studies related to the outcomes of longer school days, most of the 

literature since Carroll (1963)5 has agreed that increasing allocation of instructional time 

has positive but small impacts on educational achievements, and that these impacts tend 

to be higher the lower the countries’ GDP and the students’ SES (Berliner 1990 and 

Fuller and Clarke 1994). Bellei (2009) concludes from his revision that most of the 

American studies on the subject agree: on the existence of a positive and statistically 

significant relationship between instructional time and academic achievements of the 

                                                
5 He was one of the first to adopt a more pedagogically oriented approach. 
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students; on the modest size of that relationship; that it is stronger for students with 

initially low academic achievements; and that it tends to be curvilinear, showing 

diminishing returns to scale to the increase in instructional time.  

As Bellei (2009) argues, methodological limitations of most of the reviewed 

studies are huge and came from the small and non-random selected samples, the limited 

range of the independent variables, the cross sectional nature of most of the studies, the 

short periods of time involved (generally less than one year) and, finally and most 

importantly, that it is not clear to what extent the reviewed studies were controlled by 

other factors with the potential to affect the findings. An alternative way of studying the 

impact of school policies on child learning is to generate or find random variations in 

school characteristics and compare cognitive skills across schools with different levels 

of those characteristics (Glewwe, 2002). This means either to generate a randomized 

trial or study a natural experiment. What are usually called “Natural Experiments” are 

situations where the forces of nature or government policy have conspired to produce an 

environment somewhat akin to a randomized experiment. This type of application has 

generated some of the most provocative empirical findings in economics, along with 

some controversy over substance and methods (Angrist and Krueger, 2001). Angrist and 

Krueger (2001) gathered several studies that use a natural experiment as a way to solve 

the omitted variables problem, and state that in general, they are serious attempts to 

substantiate the underlying assumptions used to infer causality. Fortunately during this 

century there has been a blossoming of a new family of natural and random experiments 

on the educational and labor market effects of different educational policies. They have 

renewed the hopes of a better understanding of this relevant question after the challenge 

posed by Coleman et al. (1966). Some of these studies are the following: Bellei (2009) 

evaluates, with a natural experimental methodology, the Chilean "Full School Day-
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Program", designed to increase the yearly high school instructional time from 955 to 

1,216 hours. Every year, an additional group of high schools has been integrated into 

the program, thereby "potentially establishing a natural experiment.” The selection of 

the schools was not done randomly, but decided by the government according to certain 

criteria. Bellei (2009) uses a differences-in-differences approach and argues that it 

provides an unbiased estimate of the causal effect of the program on students' academic 

achievement, as measured by standardized tests. His main findings indicate that the 

program had positive effects on students' achievements, both in language (between 0.05 

and 0.07 standard deviations (sd)) and mathematics (around 0.07 sd), and stronger in 

rural and municipal schools than in urban and private schools. 

Marcotte (2007) also studied a natural experiment on the effects of instructional 

time on Maryland's primary school test scores. He found that natural variation in 

snowfall over time, which influenced the number of effective school days, has a small 

but significant effect on students’ performance in their exams.6 According to Pischke 

(2007), most of the studies on the effects of the length of the school term, including his 

own, find that they are positive and significant only regarding educational outcomes like 

avoiding repetition, but not as regards test scores, future earnings or employment. 

Angrist and Krueger (1991) use a natural experiment in which children were 

compelled to attend school for different lengths of time depending on their birthdays 

due to school age policies and compulsory schooling laws. They utilized quarter of 

birth, which is probably unrelated with the person’s innate ability, motivation or family 

connections, as an instrumental variable. They found an association between 

educational attainment and quarter of birth for men born from 1930 to 1959. They 

showed that men born early in the calendar year tend to have lower average schooling 

                                                
6 Only 1 to 2% fewer students tested in harsh winters performed satisfactorily in math than did students 
examined after mild winters. 
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levels. This estimation differs from an OLS regression of education and earnings in 

their data, though the bias that they found is small.  

On the contrary, Angrist and Lavy (1999) found a big bias when they estimate 

the effect of class size on student achievement. Class size is often thought to be easier to 

manipulate than other school inputs, and it is a variable at the heart of policy debates on 

school quality and the allocation of school resources in many countries. However, 

causal effects of class size on pupil achievement have proved very difficult to measure. 

They surpassed this problem by using as a natural experiment the Maimonides’ rule of 

40. It consists of a bureaucratic ceiling on class size that induces sharp differences in 

average class size in Israeli schools, and serves as an instrumental variable to estimate 

the effect of class size on test scores. Their estimates showed that reducing class size 

induced a significant and substantial increase in test scores for fourth and fifth graders, 

although not for third graders. In this line, Krueger (1999) who studies the effects of the 

randomized experiment on class size called Project STAR, finds that students in small 

classes tend to perform better than students in large classes. Piketty and Valdenaire 

(2006) who also study the effect of class size find strong effects on test scores’ gaps.  

Duflo (2001) studies the educational and labor market outcomes of the 

construction of 61,000 primary schools in Indonesia in a very short period (1974-1978). 

Measuring the effects twenty years after the program, in 1995, she finds that: it 

increased 0.25 to 0.40 the average years of education; it improved by 12% the 

probability that an affected child would complete primary school; and it raised wages 

ranging from 3% to 5.4%. She also warns about the risks of generalizing her results to 

other contexts because of a number of factors, such as the strong emphasis on education 

in Indonesia at that time and the possibility of general equilibrium effects of the 

program on the returns to education among others. She also recognizes that the program 
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increased the quantity of education and that it is sometimes feared that deterioration in 

the quality of education might result from this type of program, offsetting any gain in 

quantity.  

Berlinski and Galiani (2005) provide evidence on the impact of a large 

construction of pre-primary school facilities in Argentina on pre-primary school 

attendance and maternal labor supply. They use a difference-in-difference strategy 

where they combine differences across regions in the number of facilities built with 

differences in exposure across cohorts induced by the timing of the program. They 

could not reject the hypothesis of a full take-up of newly constructed places and in 

addition, they found that the child care subsidy induced by the program increased 

maternal employment. Berlinski et al. (2006) investigated the same experiment of a 

large expansion of universal pre-primary education, but analyzed its effects on 

subsequent primary school performance in Argentina. They found evidence that pre-

primary education is an effective instrument to improve long-term academic 

performance. Specifically, they found that it is not separating young children from their 

mothers that matters, but rather what the children do during the separation. Their results 

imply that separating children age 3-5 from their mothers can have positive effects if 

they are placed in a high quality pre-primary education setting. In order to test the 

causal interpretation of their results against omitted time-varying municipality-level 

factors, Berlinski et al. (2006) tested whether the expansion of preschool places was 

correlated with the performance of sixth and seventh grade students, who were not 

affected by the construction program. This group is also called the falsification group, 

and is intended to serve as an instrument to shed light on the causal relationship 

between preprimary education and ulterior school performance. 
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In a recent study, and using data on 19,000 siblings to investigate whether 

earnings vary among students graduated from different colleges in Sweden, Lindahl and 

Regnér (2003) found that earnings vary significantly among students who have 

graduated from different colleges. The cross-sectional estimates were up to twice the 

within-family estimates and showed that a regression estimator of college effects that 

did not adjust properly for family characteristics would overestimate the earnings 

premium of college type as well as the differences in earnings after graduation from 

different colleges. They also found a significant relationship between college type and 

earnings, even controlling for area of residence after college education. They studied the 

outcomes of siblings in order to isolate the effects of the public policy from those due to 

family characteristics. Another interesting study was written by Meghir and Palme in 

2004. In which they evaluate the impact of a school reform that took place in the 1950s 

in Sweden on educational attainment and earnings. They found that children whose 

parents had compulsory education had both higher earnings and years of schooling.  

Schweinhart et al. (2005) report the results of the High/Scope Perry Preschool 

Study through Age 40. They identify “both the short- and long- term effects of a high-

quality preschool program on young children living in poverty.” They come from a 

randomized experiment in which a sample of 123 low-income African American 

children -who were assessed to be at high risk of school failure-, was split into a 

treatment group and a control group. They measure a variety of outcomes at ages 3, 11, 

14, 15, 19, 27 and 40; and find “evidence of positive effects on program-group 

children’s intellectual performance, school experiences, lifetime earnings and crime 

rates: Their school achievement was at a higher level, they were more committed to 

school, and more of them graduated from high school than members of the no-program 
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group. In their adult lives program participants have achieved higher earnings and 

committed fewer crimes than members of the no-program group (pp. xv and xvi).” 

As I have shown above, the results provided by the literature are extensive and 

diverse. They seem to depend crucially on the country’s idiosyncrasy and, in particular, 

his stage in the development cycle. For this reason, our research provides new insights 

into a field that still remains fertile about the kind of relationships that exist between the 

factors that shape the national educational systems and the educational, economic and 

social outcomes.  

“Very rarely shall we find that a “policy” would be “good” for most 

or all developing countries to bring about convergence. Instead, each 

country must rigorously test different policies, and indeed different 

versions of the same policy, if any, works for that country. This is the 

real promise of randomized trials and natural experiment (which will 

remain rare) for developing countries... I conclude with an advice to 

future researchers. First, in almost all cases one must collect original 

data because existing data are unlikely to be adequate for the task 

(Glewwe, 2002).”  

As Galiani and Schargrodsky (2005) state, in economics, even one-stage 

randomized experiments are rare, and in many cases impossible to implement. 

Nevertheless, economist can sometimes preserve the central feature of a randomized 

experiment by exploiting natural experiments. In a natural experiment, as in a 

randomized trial, there is a control group that estimates what would have happened to 

the treated group in absence of the intervention, but nature or other exogenous forces 

determine treatment status instead. The validity of the control group must be evaluated 

by examining the exogeneity of the treatment status with respect to the potential 

outcomes, and by testing that the pre-intervention characteristics of the treatment and 

control groups are reasonably similar.  
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3. The educational system in Argentina and Buenos Aires in the 1970s 

and the policy that gave origin to the experiment  

3.1. The educational system in Argentina and Buenos Aires in the 1970s 

Since the end of the nineteenth century, the Argentine educational system has 

been governed by the principles of free and universal access, laity in the public schools 

and, up to the late 1970s, seven years of compulsory primary education. At the end of 

the 1970s, the first year of pre-school education was also decreed to be compulsory, and 

in the early 1990s compulsory education was extended once again up to the tenth year.  

In 1970, and in accordance with Law 17.878 and Law 18.586, the elementary schools 

were transferred from the federal government to the provinces; however, the 

transference process was not fulfilled until 1978. The private sector – both religious and 

secular – was also authorized to run primary and secondary schools.  

The case of the city of Buenos Aires was rather peculiar. As the capital of 

Argentina, until 1996 its administration was handled by the federal government, and the 

same happened with its public schools. Enrollment rates in Argentina have been 

traditionally high when compared to other Latin American countries. In 1970 school 

expectancy from primary to tertiary education was 10.3 years at the federal level, and 

even higher and close to the average of developed countries (11.5 years) in the city of 

Buenos Aires (Llach, 2005).  

 

3.2. The Policy of lengthening the school days in the city of Buenos Aires 

The policy consisted in the introduction of the DS in the primary schools of the 

city of Buenos Aires. This methodology began as a pilot experiment in 1957 proposed 
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by the professor Carlos Florit,7 General Inspector of Schools of the National Council of 

Education (NCE, Consejo Nacional de Educación). During the 1960 this type of school 

expanded very gradually and in 1971 was drastically expanded to almost 50% of the 

primary schools of the City of Buenos Aires. The policy was originally conceived to 

achieve both educational and social purposes (CNE, 1968 and 1971), and was evenly 

applied in all the school districts, in such a way that in the early 1970s the proportion of 

DS primary schools in every school district was around 50% of the total. Even where 

middle socio economic classes predominated in the city, there were, and still are, 

important socio-economic differences among their quarters and school districts (SD).  

From a social point of view, the idea was to provide a solution to the uneven 

consequences of the increasing participation of women in the labor force. Whilst richer 

households could pay for nurses or other kind of domestic help, the poorer could not. 

For that reason, the first DS schools were in poorer SDs. This policy was changed in the 

late 1960s, when educational purposes began to dominate over social ones. In 1968, the 

NCE passed the first code of procedures for this type of school, and in that occasion, 

schools were ordered to give priority of admission to candidates according to: (1) the 

familiar, social and economic needs of the candidates; (2) the proximity of the student’s 

address to that of the school; and (3) the students with sisters or brothers in the school. 

In 1971, together with the drastic expansion of the DS, the emphasis of admission 

criteria shifted to the geographical proximity of the student´s address to that of the 

school. Only after that was fulfilled could the school consider the following additional 

social criteria: (1) the family’s unfavorable socioeconomic conditions; (2) whether both 

parents were working, without domestic help; and (3) the number of siblings.  

                                                
7 Feldfeber et al. (2003). 
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The 1971 reform of the admission criteria was critical in reducing the selection 

bias of our research. In addition, it is very well known that the address and the siblings-

in-the-school criteria have been predominant in the city of Buenos Aires. Taken 

together, these criteria implied both, that the freedom to choose the school was very 

limited and that the students were not mainly sorted by socioeconomic criteria. 

Although these factors do not preclude the possibility of selection bias –coming mainly 

from parents choosing or not DS schools- they reduce it considerably. 

Academic content was very precisely defined for the new DS schools. Extra time 

was assigned to the following activities:  

a) Reinforcement of the academic content already in place, particularly language 

and mathematics (35%);  

(b) One on one teacher-assisted studying (25%);  

(c) Foreign language, typically English (12.5%);  

(d) Health, gym and saving habits (7.5%); and 

(e) Crafts and job training (20%).  

Although originally intended to teach the children useful abilities for the labor 

market, much of the craft and job training looked outdated from the very beginning, in 

such a way that the quality of the additional school time invested in these activities was 

not very useful. 

 

3.3. The experiment  

Pursuant to Law 18.614 passed in 1970, a new regime for full time and part time 

teachers was established with an experimental purpose during the scholar year 1970.8 

The experiment was done in secondary school institutions and was intended to replace 
                                                
8 This was known as Proyect 13, and the teachers would have a full time schedule consisting of 36 hours 
or part time schedule, which could consist of 30, 24 or 18 hours. Teachers had to perform task extra class 
for no less than 4 hours and no more than 50% of the teacher’s time in the school. 
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the system of “lesson hours”9 for a full time and part time contract to teachers in some 

institutions. The main purpose was to obtain more dedication of the teachers to his/her 

pupils and avoid what was called “taxi teachers”, that taught classes in many institutions 

in order to earn enough money for a decent living. Such dispersion was detrimental for 

the pedagogical function and the educational effectiveness.  

In accordance with i) Resolution Nº 288, issued by the Ministry of Culture and 

Education on March 12, 1970, it was established which institutions would take part of 

what was called a “Microexperiment”, and ii) Resolution Nº 324, issued on March 18, 

1970 it was established how to designate the staff of teachers in such institutions 

(section 9 of the Law 18.614).  Additionally, by the end of the year 1970 it was decided 

to extend the experiment to other institutions due to the positive results obtained during 

the first year. After the IV National Meeting of Ministries of Education the provinces 

agreed to implement during the year 1971 the new structure, curricula and methodology 

in the primary and middle education of the different institutions. Accordingly, 

Resolution N° 1.885 issued by the Ministry of Culture and Education on September 10, 

1970, established that the DS should be implemented in other schools and the Annex II 

of the resolution established each of the public institutions where the DS would be 

implemented in the city of Buenos Aires, which corresponded to half of the public 

schools in every SD. As far as the author knows, the schools were assigned to the DS 

program at random. 

Regarding the city of Buenos Aires, the experiment was implemented in 97 

Primary Schools. Thirty years after the implementation, 8 of them do not appear in the 

list of schools, 13 are now SS and the remaining 76 continue as DS schools. In some 

                                                
9 In Spanish they are called “horas cátedra”. 
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cases there has been a change in the name, and in one case, since the SD 21 was created, 

one school that used to be in SD 19 is now in SD 21.10  

 

4. The database and sample   

The database comes from a randomly sampled survey applied to the 1971 

cohort.11 The selection of this cohort is methodologically very relevant, because it was 

the first to attend the primary schools of the city of Buenos Aires after the 

generalization of the DS policy. Although we cannot say that this device eliminates the 

selection bias problems typical of these kinds of studies, it very probably helps at least 

to reduce them. The survey included items such as educational attainment at all levels, 

information about subjects’ parents, current SES and labor status. The questionnaire 

included both closed and open questions.  

As previously mentioned, the DS was implemented in all the SD of the City of 

Buenos Aires. To design the sample the following steps were made. First, each school 

district was assigned a level of SES (low,12 medium and high13) based on the proportion 

of households with unsatisfied basic needs (UBN),14 and the number of schools by 

district where the policy was implemented was calculated (annex 2). Then, the 

distribution of the population by level of SES was obtained. This exercise showed that 

the authorities took into account the stratification of the population by level of SES, or 

that the policy was implemented randomly. This means, if the people with the lowest 

SES at that time represented 10% of the population, that only 10% of the schools 

                                                
10 A complete list of the schools can be found in Annex 1. 
11 The database can be asked to cadrogue@gmail.com. The survey was conducted by a 
specialized pooling agency, chosen by a process of competitive selection, which is called SEL 
Consultores. 
12 And medium-low. 
13 And medium-high. 
14 Unsatisfied basic needs (UBN) is a compound index of social indicators like housing quality, 
employment status and educational attainment. 
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selected for the policy were of low SES. Moreover, to calculate the number of 

observations by SES for the sample, the 1980 primary enrollment of the school districts 

was used.   

In order to build the sample, I looked for homogeneous districts, and studied 

schools with and without DS located as close as possible and with similar 

socioeconomic characteristics.  

Table 1.1: Characteristics of the Sample  
Units as indicated 

Gender Total 
Shift Parents’ SES Students’ SES 

Simple Double High Medium Low High Medium Low 
Male          
  No. obs. 
  Percent 

185 86 99 22 73 90 61 59 65 
48.7 50.0 47.6 53.7 50.0 46.6 56.0 41.8 50.0 

Female          
  No. obs. 
  Percent 

195 86 109 19 73 103  48 82 65 
51.3 50.0 52.4 46.3 50.0 53.4 44.0 58.2 50.0 

Total obs. 380 172 208 41 146 193 109 141 130 
Percent 100 100 100 100 100 100 100 100 100 

Source: Own estimation based on data collected ad-hoc. 
 

380 people who finished the primary school in 1977 were interviewed in: (a) DS 

schools, where the policy was implemented in 1971 (treatment group), and (b) SS 

schools with similar characteristics in pre-treatment variables.  

The interview was conducted by telephone. This mechanism was possible 

because in the City of Buenos Aires the penetration of fixed telephony is very high. 

Almost all homes, even with the lowest incomes, own a phone. The response rate, once 

the person was located, was very high regardless of the level of SES. 

 

5. The methodology 

I would like to compare schooling and labor achievement of those who were 

offered DS education to the counterfactual –i.e. schooling and labor accomplishment if 

they were not offered the DS educational schedule. But, since the counterfactual is 
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never observed (Berlinski et. al., 2006) and I do not have a controlled randomized 

experiment, I use non-experimental methods. 

As it was already stated, the primary purpose of this paper is to estimate the 

impact of DS educational schedule on schooling and earnings. The parameter of interest 

can be formally described as follows. For any student observed after the policy, define 

random variables representing what schooling level the person would have achieved had 

he/she been in a DS school and had he/she not been.15 Denote these two potential 

outcomes by Y0 and Y1 and denote DS status by a dummy variable, D. For each person, 

we observe only Y=Y0+ (Y1-Y0) D, so Y0 is not observed for students from DS schools 

(D=1) and Y1 is not observed for students from SS schools (D=0). We still hope to 

identify certain averages of Y1-Y0. The effect of treatment on the treated is one such 

parameter:  

E[Y1-Y0|D=1]=E[Y1|D=1]-E[Y0|D=1] 

This would tell us whether, on average, students benefited or suffered from DS 

schooling. 

The comparisons by type of shift of the school can be decomposed as follows:  

E[Y1|D=1]-E[Y0|D=0]=E[Y1-Y0|D=1]+{E[Y0|D=1]-E[Y0|D=0]}.  

The term E[Y1-Y0|D=1] is called the Average Treatment Effect on the Treated 

(ATET) and {E[Y0|D=1]-E[Y0|D=0]} the bias (Lee, 2005). If the shift of the school 

were randomly assigned, then D would be independent of Y0 and Y1, implying 

E[Y0|D=0]=E[Y0] and E[Y1|D=1]=E[Y1]. In this case, the effect of treatment on the 

treated is also the average treatment effect in the population subject to randomization 

and can be estimated by simple comparisons. The bias would be zero. We present these 

estimates by providing the mean differences of the outcome variables for the treated and 

                                                
15 Also, we can analyze how much the person would earn in one case or the other. 
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the control group. But, as will be seen, predetermined covariates are not equal for both 

groups, which might mean that the probability of assignment to treatment might be 

influenced by them. Therefore, a less restrictive assumption is made, which is in 

essence that the shift of the school is ignorable conditional on pre-determined 

covariates, denoted by X. This assumption is also called selection on observables or 

ignorable treatment (Lee, 2005) and can be expressed as follows: E[Y|D,X]=E[Y|X]. 

With the conditional effect E[Y1-Y0|X] identified, we can get an X-weighted 

average effect (Angrist, 1998). Therefore, in order to avoid the bias due to the existence 

of confounding factors I used regression and matching estimations, the kind of natural 

experiment methodology normally applied to observational studies. In particular, I used 

the propensity score matching to reduce the bias in the estimation of the outcomes, that 

is, comparing the outcomes using treated and control subjects who are as similar as 

possible (Becker and Ichino, 2002). The propensity score was defined by Rosenbaum 

and Rubin (1983) as the conditional probability of receiving a treatment, given the pre-

treatment characteristics. The variables included in the estimation of the propensity 

score were: age, gender, school’s SES, parent’s SES, type of school (boys and girls 

together or separate), size of the class or section, number of sections in the school, 

educational level of the mother and educational level of the father.16 

Since this method is not sufficient to estimate the Average Treatment Effect on 

the Treated (ATET), I used the Kernel matching approach, in which all units of the 

treatment group are matched with a weighted average of all units of the control group, 

with weights that are inversely proportional to the distance between the propensity 

scores of treated and controls. And as a way to validate the results found, the effect was 
                                                
16 This allows comparing individuals with the same probability of receiving the treatment; 
therefore, I overcome the problem that the effects of the double shift educational schedule may 
not be homogeneous across school districts or level of SES. In other words, by doing so, we 
eliminate the bias that may arise from different distributions of the vector of observable 
variables that affect schooling and earnings within the two groups.  
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also calculated using the nearest neighbor and stratification matching methods. Both 

regression and matching estimations were done on the common support,17 which means 

that they were limited to covariate values where both treated and control observations 

were found. In the first case, it was done by saturating the model (Angrist and Pischke, 

2009) and in the second, by not including in the sample individuals whose propensity 

score was lower than the minimum probability observed in the treatment group. 

 

6. Results: more education does not necessarily mean better education   

6.1. Pre-treatment and treatment variables 

 Except for the nationality and gender, the pre-treatment variables cannot be 

considered to have the same mean in the treatment and control group.  

                                                
17 This eliminates the bias that arises if there are no comparable students among the two groups. 
See Graph 1 in Annex 3. 
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Table 1.2: Descriptive Statistics: Pre-Treatment and Treatment Variables  
Units as indicated 

a. All the Students in the Sample 

Obs. Mean Std. Dev.
Treatment 

group’s 
mean (I)

Control 
group’s 

mean (II)
(I-II)

Pre-Treatment Variables
Nationality (1:argentine, 0:foreigner) 380 1.00 0.07 1.00 1.00 0.00
Age 372 41.52 0.70 41.44 41.62 -0.18 ***
Gender (1:men, 0:women) 380 0.49 0.50 0.48 0.50 -0.02
School SES (1:low, 2:medium, 3:high) 380 2.00 0.75 2.09 1.90 0.19 ***
Parent's SES (1:low, 2:medium, 3:high) 380 1.60 0.68 1.69 1.49 0.20 ***
Type of School (1:men and women, 2:women, 3:men) 380 1.40 0.71 1.62 1.13 0.49 ***
Number of students 375 25.56 5.73 27.83 22.79 5.05 ***
Number of sections 380 1.67 1.16 1.90 1.40 0.50 ***
Father's educational level (1:lowest, 10:highest) 380 4.47 2.10 4.68 4.20 0.51 **
Mother's educational level (1:lowest, 10:highest) 370 5.08 2.37 5.17 4.67 0.48 **
Treatment Variables
Foreign language as a subject (1:yes, 0:no) 380 0.52 0.50 0.93 0.02 0.91 ***
Cultural activities (1:yes, 0:no) 380 0.67 0.47 0.67 0.67 0.00
Place where the cultural activities take place (0:nowhere,
1:at school, 2:at home, 3:at home and at school) 380 1.31 0.97 1.32 1.31 0.01
Presence of lunch service (1:yes, 0:no) 378 0.59 0.49 1.00 0.08 0.92 ***
Assistance to the lunch service (1:yes, 0:no) 221 0.66 0.48 0.70 0.07 0.63 ***
*significant at 10%. ** significant at 5%. *** significant at 1%. 

 Source: Own estimation based on data collected ad-hoc. 
 

 Regarding the pre-treatment variables, it can be seen that the students in the 

treatment group are on average younger, their parents are more educated and with a 

higher SES, the schools they attended had a higher SES, more students and more 

sections than the other schools. 

The treatment variables indicate that almost all the students in the DS schools 

had a foreign language as a subject, their schools had lunch service, and they went to the 

lunch service, while this was not the case in SS schools. 

The differences were also calculated for the students with low, medium and high 

SES and are presented in tables 1.2.b -1.2.d. 
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Students from Low SES households 

Obs. Mean Std. Dev.
Treatment 

group’s 
mean (I)

Control 
group’s 

mean (II)
(I-II)

Pre-Treatment Variables
Nationality (1:argentine, 0:foreigner) 193 0.99 0.10 0.98 1.00 -0.02 *
Age 187 41.66 0.76 41.58 41.73 -0.15 *
Gender (1:men, 0:women) 193 0.47 0.50 0.43 0.50 -0.07
School SES (1:low, 2:medium, 3:high) 193 1.76 0.74 1.75 1.77 -0.02
Parent's SES (1:low, 2:medium, 3:high) 193 1.00 0.00 1.00 1.00 0.00
Type of School (1:men and women, 2:women, 3:men) 193 1.30 0.64 1.49 1.12 0.37 ***
Number of students 190 24.52 5.32 26.31 22.80 3.51 ***
Number of sections 193 1.46 1.04 1.62 1.31 0.31 **
Father's educational level (1:lowest, 10:highest) 193 3.32 1.36 3.45 3.19 0.26 *
Mother's educational level (1:lowest, 10:highest) 185 3.43 1.27 3.56 3.31 0.25 *
Treatment Variables
Foreign language as a subject (1:yes, 0:no) 193 0.47 0.50 0.94 0.04 0.90 ***
Cultural activities (1:yes, 0:no) 193 0.59 0.49 0.60 0.58 0.02
Place where the cultural activities take place (0:nowhere, 193 1.14 0.99 1.16 1.12 0.04
Presence of lunch service (1:yes, 0:no) 192 0.53 0.50 1.00 0.10 0.90 ***
Assistance to the lunch service (1:yes, 0:no) 102 0.55 0.50 0.60 0.10 0.50 ***
*significant at 10%. ** significant at 5%. *** significant at 1%. 

 Source: Own estimation based on data collected ad-hoc. 
 

b. Students from Medium SES households 

Obs. Mean Std. Dev.
Treatment 

group’s 
mean (I)

Control 
group’s 

mean (II)
(I-II)

Pre-Treatment Variables
Nationality (1:argentine, 0:foreigner) 146 1.00 0.00 1.00 1.00 0.00
Age 144 41.40 0.62 41.36 41.47 -0.11
Gender (1:men, 0:women) 146 0.50 0.50 0.49 0.51 -0.02
School SES (1:low, 2:medium, 3:high) 146 2.12 0.66 2.22 1.97 0.25 **
Parent's SES (1:low, 2:medium, 3:high) 146 2.00 0.00 2.00 2.00 0.00
Type of School (1:men and women, 2:women, 3:men) 146 1.48 0.74 1.74 1.10 0.64 ***
Number of students 144 26.06 5.58 28.30 22.90 5.40 ***
Number of sections 146 1.79 1.18 2.07 3.40 -1.33 ***
Father's educational level (1:lowest, 10:highest) 146 5.43 2.01 5.39 5.49 -0.10
Mother's educational level (1:lowest, 10:highest) 144 6.19 1.94 6.09 6.32 -0.23
Treatment Variables
Foreign language as a subject (1:yes, 0:no) 146 0.55 0.50 0.92 0.00 0.92 ***
Cultural activities (1:yes, 0:no) 146 0.75 0.44 0.74 0.76 -0.02
Place where the cultural activities take place (0:nowhere,
1:at school, 2:at home, 3:at home and at school) 146 1.50 0.92 1.47 1.54 -0.07
Presence of lunch service (1:yes, 0:no) 146 0.62 0.49 1.00 0.07 0.93 ***
Assistance to the lunch service (1:yes, 0:no) 91 0.74 0.44 0.77 0.00 0.77
*significant at 10%. ** significant at 5%. *** significant at 1%. 

 Source: Own estimation based on data collected ad-hoc. 
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c. Students from High SES households 

Obs. Mean Std. Dev.
Treatment 

group’s 
mean (I)

Control 
group’s 

mean (II)
(I-II)

Pre-Treatment Variables
Nationality (1:argentine, 0:foreigner) 41 1.00 0.00 1.00 1.00 0.00
Age 41 41.32 0.47 41.29 41.38 -0.09
Gender (1:men, 0:women) 41 0.54 0.50 0.57 0.46 0.11
School SES (1:low, 2:medium, 3:high) 41 2.73 0.45 2.79 2.61 0.18
Parent's SES (1:low, 2:medium, 3:high) 41 3.00 0.00 3.00 3.00 0.00
Type of School (1:men and women, 2:women, 3:men) 41 1.59 0.84 1.68 1.38 0.30
Number of students 41 28.61 6.78 31.60 22.20 9.40 ***
Number of sections 41 2.24 1.36 2.32 2.10 0.22
Father's educational level (1:lowest, 10:highest) 41 6.44 2.10 6.57 6.15 0.42
Mother's educational level (1:lowest, 10:highest) 41 8.61 1.02 8.61 8.61 0.00
Treatment Variables
Foreign language as a subject (1:yes, 0:no) 41 0.63 0.49 0.93 0.00 0.93 ***
Cultural activities (1:yes, 0:no) 41 0.73 0.45 0.68 0.85 -0.17
Place where the cultural activities take place (0:nowhere,
1:at school, 2:at home, 3:at home and at school) 41 1.46 0.98 1.36 1.69 -0.33
Presence of lunch service (1:yes, 0:no) 40 0.70 0.46 1.00 0.00 1.00
Assistance to the lunch service (1:yes, 0:no) 28 0.79 0.42 0.79 - -
*significant at 10%. ** significant at 5%. *** significant at 1%. 

 Source: Own estimation based on data collected ad-hoc. 
 

 

 

6.2. Outcome variables 

Table 1.3: Descriptive Statistics: Outcome Variables18  
Units as indicated 

a. All the Students in the Sample 

                                                
18 Some other characteristics of both groups are: (a) more than half of the students changed their 
primary school; (b) most of those who attended a double shift primary school changed to a 
simple shift high school; (c) 76% of the students who started tertiary studies concluded them, 
and 70% of them did so in time; (d) many surveyed people worked during their studies and that 
work was related to what they were studying. 
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Obs. Mean Std. Dev.
Treatment 

group’s 
mean (I)

Control 
group’s 

mean (II)
(I-II)

Educational
Repetition in primary school  (1: yes, 0:no) 380 0.06 0.23 0.05 0.07 -0.02
Conclusion of high school (1: yes, 0: no) 380 0.90 0.30 0.94 0.86 0.08 ***
Repetition in high school  (1: yes, 0:no) 375 0.21 0.40 0.22 0.19 0.03
Tertiary (post-secondary) studies (1: yes, 0:no) 343 0.83 0.38 0.83 0.83 0.00
Conclusion of the first tertiary study (1: yes, 0: no) 285 0.76 0.43 0.77 0.75 0.02
Timely conclusion of the first tertiary study (1: yes, 0:no) 216 0.67 0.47 0.65 0.70 -0.05
Year in which the first tertiary study was interrupted 64 2.44 1.28 2.50 2.36 0.14
Second tertiary study, if the first was finished (1: yes, 0:no) 216 0.26 0.44 0.28 0.24 0.04
Conclusion of the second tertiary study if the first one  was 
finished (1: yes, 0: no) 57 0.61 0.49 0.69 0.50 0.19 *
Timely conclusion of the second tertiary, if the first one was 
finished (1: yes, 0:no)     35 0.66 0.48 0.67 0.64 0.03
Year in which the second tertiary study was interrupted, if the 
first one was finished 22 1.68 0.89 1.27 2.09 -0.82 **
Postgraduate studies (1: yes,  0:no) 67 0.96 0.21 0.92 1.00 -0.08 **
Type of postgraduate studies (1: post degree, 2: master, 3: 
PhD) 64 1.41 0.61 1.51 1.28 0.23 *
Conclusion of the postgraduate studies (1: yes, 0: no) 64 0.80 0.41 0.74 0.86 -0.12
Knowledge of a foreign language (1: yes, 0:no) 380 0.87 0.33 0.90 0.84 0.06 **
Labor
Work during the studies (1: yes, 0:no) 380 0.65 0.48 0.68 0.62 0.06
Job related to the career during the studies (1: yes, 0:no) 247 0.61 0.49 0.66 0.55 0.11 **
Number of hours worked during the studies 244 6.80 2.17 6.80 6.80 0.00
Quality of the present job  (1: stable, 2: occasional) 331 1.02 0.14 1.02 1.02 0.00
Unemployed status of the person surveyed (% rate) 380 0.04 0.19 0.05 0.03 0.02
Changes of job since the person began working 378 3.63 3.98 3.17 4.18 -1.01 ***
Number of times unemployed since the person began 
working 374 0.66 1.32 0.56 0.77 -0.21 *
Quality of the present job of the household head (1: stable, 2: 
occasional) 362 1.01 0.12 1.02 1.01 0.01
Unemployed status of the household head  (% rate) 380 0.02 0.15 0.03 0.02 0.01
Income
Net current monthly income (*) 295 3.23 2.05 3.19 3.27 -0.08
Others
Students' SES at the present (1: low, 2: medium, 3: high) 380 1.94 0.79 2.00 1.88 0.12 *
Presence of children in the current household (1:yes, 0:no) 380 0.78 0.42 0.78 0.77 0.01
Number of children in the current household 380 1.55 1.11 1.50 1.60 -0.10
Educational level of the spouse (2: lowest, 10: highest) 261 6.80 1.98 7.04 6.50 0.54 **
Educational level of the household head (2: lowest, 10: 
highest) 380 7.24 2.07 7.33 7.15 0.18  
* Significant at 10%. ** Significant at 5%.  ***Significant at 1%.  
 (*) 1: less than $323, 2: $324 -$484; 3: $485-$635, 4:$636-$806, 5: $807-$968, 6:$969-$1290, 7: >$1290.

Source: Own estimation based on data collected ad-hoc. 
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b. Students from Low SES households 

Obs. Mean Std. Dev.
Treatment 

group’s 
mean (I)

Control 
group’s 

mean (II)
(I-II)

Educational
Repetition in primary school  (1: yes, 0:no) 193 0.08 0.27 0.04 0.11 -0.07 **
Conclusion of high school (1: yes, 0: no) 193 0.83 0.37 0.91 0.76 0.15 ***
Repetition in high school  (1: yes, 0:no) 189 0.28 0.45 0.33 0.22 0.11 *
Tertiary (post-secondary) studies (1: yes, 0:no) 161 0.71 0.45 0.69 0.74 -0.04
Conclusion of the first tertiary study (1: yes, 0: no) 115 0.67 0.47 0.64 0.70 -0.05
Timely conclusion of the first tertiary study (1: yes, 0:no) 77 0.70 0.46 0.71 0.69 0.02
Year in which the first tertiary study was interrupted 35 2.14 1.24 2.10 2.20 -0.10
Second tertiary study, if the first was finished (1: yes, 0:no) 77 0.30 0.46 0.34 0.26 0.09
Conclusion of the second tertiary study if the first one  was 
finished (1: yes, 0: no) 23 0.74 0.45 0.69 0.80 -0.11
Timely conclusion of the second tertiary, if the first one was 
finished (1: yes, 0:no)     17 0.65 0.49 0.56 0.75 -0.19
Year in which the second tertiary study was interrupted, if 
the first one was finished 6 1.50 0.84 1.75 1.00 0.75
Postgraduate studies (1: yes,  0:no) 80 0.20 0.40 0.18 0.21 -0.03
Type of postgraduate studies (1: post degree, 2: master, 3: 
PhD) 16 1.25 0.45 1.29 1.22 0.07
Conclusion of the postgraduate studies (1: yes, 0: no) 16 0.75 0.45 0.71 0.79 -0.08
Knowledge of a foreign language (1: yes, 0:no) 193 0.83 0.37 0.89 0.78 0.11 **
Labor
Work during the studies (1: yes, 0:no) 193 0.53 0.50 0.57 0.50 0.07
Job related to the career during the studies (1: yes, 0:no) 103 0.59 0.49 0.60 0.58 0.02
Number of hours worked during the studies 103 7.25 2.11 7.53 6.96 0.57 *
Quality of the present job  (1: stable, 2: occasional) 157 1.04 0.19 1.04 1.04 0.00
Unemployed status of the person surveyed (% rate) 193 0.07 0.25 0.09 0.05 0.04
Changes of job since the person began working 192 3.69 3.62 3.18 4.16 -0.98 **
Number of times unemployed since the person began 
working 189 0.78 1.20 0.76 0.80 -0.04
Quality of the present job of the household head (1: stable, 
2: occasional) 179 1.03 0.17 1.04 1.02 0.02
Unemployed status of the household head  (% rate) 193 0.04 0.20 0.05 0.03 0.02
Income
Net current monthly income (*) 150 2.64 1.76 2.51 2.76 -0.25
Others
Students' SES at the present (1: low, 2: medium, 3: high) 193 1.57 0.72 1.63 1.51 0.12
Presence of children in the current household (1:yes, 0:no) 193 0.82 0.38 0.83 0.82 0.01
Number of children in the current household 193 1.67 1.10 1.52 1.81 -0.29 **
Educational level of the spouse (2: lowest, 10: highest) 131 6.01 1.97 6.16 5.87 0.29
Educational level of the household head (2: lowest, 10: 
highest) 193 6.35 2.02 6.35 6.35 0.00
* Significant at 10%. ** Significant at 5%.  ***Significant at 1%.  
 (*) 1: less than $323, 2: $324 -$484; 3: $485-$635, 4:$636-$806, 5: $807-$968, 6:$969-$1290, 7: >$1290.

Source: Own estimation based on data collected ad-hoc. 
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c. Students from Medium SES households 

Obs. Mean Std. Dev.
Treatment 

group’s 
mean (I)

Control 
group’s 

mean (II)
(I-II)

Educational
Repetition in primary school  (1: yes, 0:no) 146 0.04 0.20 0.06 0.02 0.04 *
Conclusion of high school (1: yes, 0: no) 146 0.97 0.18 0.94 1.00 -0.06 **
Repetition in high school  (1: yes, 0:no) 145 0.14 0.35 0.13 0.17 -0.04
Tertiary (post-secondary) studies (1: yes, 0:no) 141 0.92 0.27 0.93 0.92 0.01
Conclusion of the first tertiary study (1: yes, 0: no) 130 0.79 0.41 0.82 0.76 0.06
Timely conclusion of the first tertiary study (1: yes, 0:no) 103 0.67 0.47 0.63 0.73 -0.10
Year in which the first tertiary study was interrupted 26 2.85 1.32 3.14 2.50 0.64
Second tertiary study, if the first was finished (1: yes, 0:no) 103 0.25 0.44 0.26 0.24 0.02
Conclusion of the second tertiary study if the first one  was 
finished (1: yes, 0: no) 26 0.50 0.51 0.69 0.20 0.49 ***
Timely conclusion of the second tertiary, if the first one was 
finished (1: yes, 0:no)     13 0.62 0.51 0.72 0.00 0.72 ***
Year in which the second tertiary study was interrupted, if 
the first one was finished 13 1.92 0.95 1.00 2.50 -1.50 ***
Postgraduate studies (1: yes,  0:no) 108 0.32 0.47 0.29 0.38 -0.09
Type of postgraduate studies (1: post degree, 2: master, 3: 
PhD) 35 1.40 0.65 1.63 1.13 0.50 ***
Conclusion of the postgraduate studies (1: yes, 0: no) 35 0.83 0.38 0.79 0.88 -0.09
Knowledge of a foreign language (1: yes, 0:no) 146 0.89 0.31 0.89 0.90 -0.01
Labor
Work during the studies (1: yes, 0:no) 146 0.75 0.43 0.75 0.76 -0.01
Job related to the career during the studies (1: yes, 0:no) 110 0.55 0.50 0.58 0.49 0.09
Number of hours worked during the studies 108 6.60 2.17 6.50 6.75 -0.25
Quality of the present job  (1: stable, 2: occasional) 137 1.01 0.09 1.01 1.00 0.01
Unemployed status of the person surveyed (% rate) 146 0.01 0.08 0.01 0.00 0.01
Changes of job since the person began working 145 3.76 4.74 3.16 4.63 -1.47 *
Number of times unemployed since the person began 
working 144 0.58 1.55 0.41 0.84 -0.43 *
Quality of the present job of the household head (1: stable, 
2: occasional) 142 1.00 0.00 1.00 1.00 0.00
Unemployed status of the household head  (% rate) 146 0.01 0.08 0.01 0.00 0.01
Income
Net current monthly income (*) 118 3.82 2.10 3.71 4.00 -0.29
Others
Students' SES at the present (1: low, 2: medium, 3: high) 146 2.26 0.69 2.20 2.36 -0.16 *
Presence of children in the current household (1:yes, 0:no) 146 0.72 0.45 0.72 0.71 0.01
Number of children in the current household 146 1.36 1.10 1.40 1.29 0.11
Educational level of the spouse (2: lowest, 10: highest) 99 7.48 1.65 7.60 7.31 0.29
Educational level of the household head (2: lowest, 10: 
highest) 146 8.04 1.70 7.90 8.19 -0.29
* Significant at 10%. ** Significant at 5%.  ***Significant at 1%.  
 (*) 1: less than $323, 2: $324 -$484; 3: $485-$635, 4:$636-$806, 5: $807-$968, 6:$969-$1290, 7: >$1290.

 Source: Own estimation based on data collected ad-hoc. 
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d. Students from High SES households 

Obs. Mean Std. Dev.
Treatment 

group’s 
mean (I)

Control 
group’s 

mean (II)
(I-II)

Educational
Repetition in primary school  (1: yes, 0:no) 41 0.02 0.16 0.04 0.00 0.04
Conclusion of high school (1: yes, 0: no) 41 1.00 0.00 1.00 1.00 0.00
Repetition in high school  (1: yes, 0:no) 41 0.10 0.30 0.14 0.00 0.14 **
Tertiary (post-secondary) studies (1: yes, 0:no) 41 0.98 0.16 0.96 1.00 -0.04
Conclusion of the first tertiary study (1: yes, 0: no) 40 0.90 0.30 0.89 0.92 -0.03
Timely conclusion of the first tertiary study (1: yes, 0:no) 36 0.61 0.49 0.63 0.58 0.05
Year in which the first tertiary study was interrupted 3 2.33 0.58 2.00 3.00 -1.00
Second tertiary study, if the first was finished (1: yes, 0:no) 36 0.22 0.42 0.25 0.17 0.08
Conclusion of the second tertiary study if the first one  was 
finished (1: yes, 0: no) 8 0.63 0.52 0.67 0.50 0.17
Timely conclusion of the second tertiary, if the first one was 
finished (1: yes, 0:no)     5 0.80 0.45 0.75 1.00 -0.25
Year in which the second tertiary study was interrupted, if 
the first one was finished 3 1.00 0.00 1.00 1.00 0.00
Postgraduate studies (1: yes,  0:no) 37 0.35 0.48 0.36 0.33 0.03
Type of postgraduate studies (1: post degree, 2: master, 3: 
PhD) 13 1.62 0.65 1.44 2.00 -0.56 *
Conclusion of the postgraduate studies (1: yes, 0: no) 13 0.77 0.44 0.67 1.00 -0.33 **
Knowledge of a foreign language (1: yes, 0:no) 41 1.00 0.00 1.00 1.00 0.00
Labor
Work during the studies (1: yes, 0:no) 41 0.83 0.38 0.82 0.85 -0.03
Job related to the career during the studies (1: yes, 0:no) 34 0.88 0.33 1.00 0.64 0.36 **
Number of hours worked during the studies 33 6.03 2.08 5.91 6.27 -0.36
Quality of the present job  (1: stable, 2: occasional) 37 1.00 0.00 1.00 1.00 0.00
Unemployed status of the person surveyed (% rate) 41 0.02 0.16 0.04 0.00 0.04
Changes of job since the person began working 41 2.85 2.29 3.11 2.31 0.80
Number of times unemployed since the person began 
working 41 0.37 0.94 0.43 0.23 0.20
Quality of the present job of the household head (1: stable, 
2: occasional) 41 1.00 0.00 1.00 1.00 0.00
Unemployed status of the household head  (% rate) 41 0.00 0.00 0.00 0.00 0.00
Income
Net current monthly income (*) 27 3.89 2.41 3.90 3.88 0.02
Others
Students' SES at the present (1: low, 2: medium, 3: high) 41 2.59 0.55 2.61 2.54 0.07
Presence of children in the current household (1:yes, 0:no) 41 0.78 0.42 0.82 0.69 0.13
Number of children in the current household 41 1.68 1.11 1.79 1.46 0.33
Educational level of the spouse (2: lowest, 10: highest) 31 7.97 1.62 7.95 8.00 -0.05
Educational level of the household head (2: lowest, 10: 
highest) 41 8.61 1.50 8.64 8.54 0.10
* Significant at 10%. ** Significant at 5%.  ***Significant at 1%.  
 (*) 1: less than $323, 2: $324 -$484; 3: $485-$635, 4:$636-$806, 5: $807-$968, 6:$969-$1290, 7: >$1290.

 Source: Own estimation based on data collected ad-hoc. 
 

Some of the relevant variables that cannot be considered to have the same mean 

in both groups are the following: (a) conclusion of secondary school is higher in the 

treatment group (TG), significant at 1%; (b) knowledge of a foreign language and the 
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educational level of the spouse are higher in TG; postgraduate studies are higher in the 

control group (CG) and their members abandoned the second tertiary study later; all of 

them significant at 5%; and (c) conclusion of the second tertiary study, the quality of 

postgraduate studies and the current SES are higher in the TG, all of them significant at 

10%. 

Tables 1.3.b to 1.3.d show the main and statistically significant mean differences 

in outcomes variables of students originally coming from low, medium and high SES, 

respectively. In the case of low SES students, conclusion of secondary school remains 

higher for TG and significant at 1%; the same happens with knowledge of a foreign 

language, but now significant at 5%; and primary school grade repetition is lower in 

TG, significant at 5%, while high school repetition is higher for the TG, but only 

significant at 10%.  

In the case of medium SES students, both the conclusion of a second tertiary 

study and the quality of postgraduate studies are higher in the TG, but the members of 

the CG abandoned the second tertiary study later; all these results are significant at 1%. 

Contrary to what happened with low SES students, secondary school graduation rates 

are higher in the CG, significant at 5%. The originally middle SES group is the only one 

in which a significant (at 10%) mean difference appears with their current SES, that is 

higher in the CG.  

Finally, in the case of the high SES group, repetition in secondary school is 

higher in the TG and the quality of postgraduate studies is higher in CG, both of them 

significant at 10%. 
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6.3. Educational, occupational and income effects.  

With the exception of students’ nationality and gender, pre-treatment variables 

cannot be considered to have the same mean (Table 1.2). It follows that mean 

differences between TG and CG in the outcome variables cannot be considered as the 

result of the treatment per se. In order to control for these pre-existing differences, I 

present the regression and matching estimates in the following tables.  

Regarding the regression results, I would like to mention that only three of them 

are statistically significant: repetition in secondary school, conclusion of the second 

tertiary study if the first one was finished, which are higher for DS graduates, and 

conclusion of postgraduate studies, which is lower for DS graduates. 

The Kernel’s propensity score matching estimations of the average effect of the 

policy on the treatment group (ATTK), as reflected in the mean differences attributable 

to the treatment after controlling them for the differences in pre-treatment variables, 

suggest the following. First, DS is found to have positive and significant effects in the 

following educational outcomes. (a) The conclusion of secondary school: secondary 

school graduation rate is 21% higher in the TG, and this is one of the most relevant 

results of our research. (b) The access to, and the conclusion in time of, a second tertiary 

study. (c) The educational level of the spouse and of the household head. On the other 

hand, the educational variable where the treatment appears as having negative and 

significant effects are the timely conclusion of the first tertiary study and the conclusion 

of postgraduate studies. The nearest neighbor (ATTNN) and stratification (ATTS) 

results, confirm those obtained by the kernel matching since in all the cases they are 

statistically significant, they have the same sign. 

Regarding the consistency between the regression and matching estimates, as 

can be seen, the sign of the effects is the same for most of the outcome variables, and 
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the cases in which is not, correspond to coefficients that I cannot reject as being equal to 

zero. 

Table 1.4: Average Effects of the Double Shift and Standard Errors  
Units as indicated  
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a. All the Students in the Sample 

Outcomes OLS R. se ATTK B. se ATTNN B. se ATTS B. se
Educational
Repetition in primary school  0.00 0.03 -0.10 0.09 -0.18 0.15 -0.13 0.13
Conclusion of high school 0.05 0.04 0.21* 0.09 0.31* 0.12 0.32* 0.11
Repetition in high school 0.12* 0.06 0.03 0.07 0.03 0.14 0.07 0.06
Tertiary (post-secondary) studies -0.08 0.05 -0.04 0.06 -0.04 0.05 - -
Conclusion of the first tertiary study 0.07 0.06 0.06 0.14 0.16 0.17 - -
Timely conclusion of the first tertiary study -0.02† 0.08 -0.16* 0.06 -0.07 0.12 - -
Year in which the first tertiary study was interrupted 0.12† 0.44 -0.16 0.3 0.10 0.38 - -
Second tertiary study if the person finished the first
one 0.06† 0.07 0.15* 0.07 0.12 0.09 - -
Conclusion of the second tertiary study if the first one
was finished 0.35* 0.15 0.06 0.23 0.25 0.26 - -
Timely conclusion of the second tertiary study if the
first one was finished 0.06† 0.25 0.51* 0.24 0.47* 0.22* - -
Year in which the second tertiary study was
interrupted if the first one was finished the first one -0.38† 0.5 -1.18* 0.56 -1.13 0.72 - -
Postgraduate studies -0.07† 0.08 -0.07 0.14 -0.10 0.12 - -
Type of postgraduate studies 0.06 0.2 0.29 0.2 0.16 0.24 - -
Conclusion of the postgraduate studies -0.32* 0.16 -0.21* 0.11 -0.25* 0.11 - -
Knowledge of a foreign language 0.00 0.04 0.09 0.09 0.14 0.14 0.12 0.13
Labor
Work during the studies 0.00 0.06 0.13 0.10 0.20 0.13 0.23* 0.08
Work related to the career during the studies 0.08† 0.08 0.21* 0.09 0.23 0.14 - -
Number of hours worked during the studies -0.02 0.35 -0.06 0.5 -0.62 0.52 - -
Quality of work of the person surveyed at the present 0.00† 0.02 -0.03 0.06 0.00 0.12 0.01 0.02
Unemployed status of the person being surveyed at the present  0.01† 0.02 0.01 0.04 0.00 0.04 0.02 0.03
Changes of job since the person began working -1.43*† 0.52 -1.43* 0.59 -2.05* 0.76 -1.64* 0.44
Unemployed status since the person began working -0.38* 0.19 -0.29 0.23 -0.44 0.36 -0.23 0.25
Quality of work of the household head at the present 0.01† 0.02 -0.03 0.06 -0.01 0.11 0.00 0.02
Unemployed status of the household head at the present 0.00† 0.02 -0.01 0.04 -0.01 0.04 -0.01 0.03
Income
Net monthly income of the person being surveyed at the present -0.39 0.26 0.02 0.63 -0.36 0.92 -0.11 0.68
Others
Students' SES at the present -0.08 0.09 0.2 0.18 0.37 0.32 0.34* 0.13
Presence of children in the current household 0.01 0.05 0.02 0.08 -0.05 0.09 -0.04 0.05
Number of children in the current household -0.04 0.14 0.03 0.17 -0.22 0.20 -0.13 0.17
Educational level of the spouse -0.03 0.28 0.93* 0.33 1.17* 0.46 1.04* 0.48
Educational level of the household head -0.36 0.24 0.73* 0.42 1.29* 0.44 1.12* 0.44
*Significant at 5%  
† The model was not significant at 5%

 Source: Own estimation based on data collected ad-hoc. 
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b. Students from Low SES households 

Outcomes OLS R. se ATTK B. se ATTNN B. se ATTS B. se
Educational
Repetition in primary school  -0.02† 0.04 -0.04 0.07 0.00 0.07 -0.01 0.05
Conclusion of high school 0.12*† 0.06 0.22* 0.09 0.26 0.15 0.18 0.11
Repetition in high school 0.17*† 0.08 0.13* 0.07 0.11 0.14 0.05 0.15
Tertiary (post-secondary) studies -0.08 0.09 -0.07 0.10 -0.01 0.13 -0.12 0.10
Conclusion of the first tertiary study -0.04 0.12 0.08 0.13 -0.10 0.18 0.08 0.12
Timely conclusion of the first tertiary study 0.14 0.12 -0.02 0.14 -0.10 0.18 - -
Year in which the first tertiary study was interrupted -0.13† 0.54 -0.282 0.491 0.00 0.67 -0.48 0.28
Second tertiary study if the person finished the first
one 0.16† 0.10 0.25* 0.16 0.23 0.16 - -
Conclusion of the second tertiary study if the first one
was finished 0.01 0.36 0.119 0.33 0.25 0.36 - -
Timely conclusion of the second tertiary study if the
first one was finished -0.85† 1.06 0.41 0.45 0.06 0.43 - -
Year in which the second tertiary study was
interrupted if the first one was finished the first one - - 0.67 0.70 0.67 0.61 - -
Postgraduate studies 0.14† 0.14 0.06 0.09 -0.09 0.16 - -
Type of postgraduate studies -0.88* 0.42 0.08 0.20 -0.08 0.37 - -
Conclusion of the postgraduate studies -0.01† 0.38 -0.26 0.18 -0.33 0.27 - -
Knowledge of a foreign language 0.07 0.06 0.04 0.09 -0.01 0.08 0.02 0.06
Labor
Work during the studies -0.02 0.09 0.12 0.11 0.18 0.16 0.06 0.13
Work related to the career during the studies 0.02† 0.13 -0.10 0.13 0.04 0.19 -0.09 0.12
Number of hours worked during the studies 0.39 0.57 -0.17 0.77 -0.05 0.75 -0.12 0.50
Quality of work of the person surveyed at the present 0.00† 0.04 0.00 0.08 0.00 0.04 0.00 0.05
Unemployed status of the person being surveyed at the present  -0.01† 0.04 -0.02 0.08 0.04 0.08 -0.08 0.11
Changes of job since the person began working -1.38*† 0.55 -1.55* 0.07 -1.49 0.98 -1.42* 0.60
Unemployed status since the person began working -0.18† 0.20 -0.07 0.19 0.13 0.23 -0.16 0.25
Quality of work of the household head at the present 0.01† 0.03 0.01 0.04 0.00 0.05 0.01 0.05
Unemployed status of the household head at the present -0.03† 0.04 -0.05 0.08 0.00 0.11 -0.11 0.11
Income
Net monthly income of the person being surveyed at the present -0.60 0.33 -0.47 0.57 -1.27 1.01 -0.45 0.68
Others
Students' SES at the present 0.07† 0.12 0.17 0.16 0.14 0.17 0.19 0.14
Presence of children in the current household -0.01† 0.07 0.03 0.09 0.01 0.11 0.07 0.12
Number of children in the current household -0.25† 0.19 -0.11 0.24 -0.18 0.34 -0.02 0.31
Educational level of the spouse 0.19 0.38 0.52 0.43 0.60 0.45 0.39 0.39
Educational level of the household head -0.21† 0.35 0.22 0.4 0.39 0.54 0.05 0.48
*Significant at 5%  
† The model was not significant at 5%

 Source: Own estimation based on data collected ad-hoc. 
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c. Students from Medium SES households 

Outcomes OLS R. se ATTK B. se ATTNN B. se ATTS B. se
Educational
Repetition in primary school  0.01† 0.04 -0.03 0.18 0.20 0.19 -0.03 0.07
Conclusion of high school -0.06† 0.04 -0.06* 0.03 -0.06* 0.02 -0.02 0.02
Repetition in high school 0.03† 0.09 -0.22 0.21 -0.12 0.24 -0.17 0.13
Tertiary (post-secondary) studies -0.05† 0.05 -0.05* 0.03 -0.07* 0.03 -0.09* 0.04
Conclusion of the first tertiary study 0.16† 0.09 -0.03 0.19 -0.12 0.21 0.22 0.12
Timely conclusion of the first tertiary study -0.07† 0.12 -0.11 0.23 -0.24 0.23 -0.05 0.20
Year in which the first tertiary study was interrupted 0.85† 1.03 0.23 0.51 0.31 0.78 - -
Second tertiary study if the person finished the first
one -0.02† 0.12 -0.01 0.25 0.20 0.28 -0.02 0.17
Conclusion of the second tertiary study if the first one
was finished 0.51 0.27 -0.09 0.32 -0.31 0.27 - -
Timely conclusion of the second tertiary study if the
first one was finished -0.27† 0.74 0.73* 0.12 0.73* 0.11 - -
Year in which the second tertiary study was
interrupted if the first one was finished the first one -2.48† 2.57 -1.21* 0.34 - - - -
Postgraduate studies -0.13† 0.12 -0.44* 0.10 -0.43* 0.21 -0.18 0.11
Type of postgraduate studies 0.22 0.34 0.66* 0.19 0.69* 0.20 - -
Conclusion of the postgraduate studies -0.11 0.23 -0.21* 0.11 -0.21 0.29 - -
Knowledge of a foreign language -0.10† 0.08 -0.01 0.21 -0.07 0.19 -0.04 0.09
Labor
Work during the studies -0.04† 0.09 -0.17* 0.06 -0.20* 0.05 -0.12 0.10
Work related to the career during the studies -0.01† 0.14 0.34* 0.18 0.45 0.30 0.08 0.18
Number of hours worked during the studies -0.19† 0.56 0.25 1.00 1.55 1.41 -0.11 0.63
Quality of work of the person surveyed at the present 0.00 0.00 0.01 0.01 0.01 0.01 0.00 0.00
Unemployed status of the person being surveyed at 
the present  -0.03† 0.03 0.01 0.01 0.01 0.01 0.02 0.03
Changes of job since the person began working -1.73† 1.18 0.16 1.21 1.78 1.37 -1.17 0.85
Unemployed status since the person began working -0.74† 0.46 -0.15 0.36 0.03 0.54 -0.69* 0.34
Quality of work of the household head at the present - - - - - - 0.00 0.00
Unemployed status of the household head at the 
present -0.03† 0.03 0.01 0.01 0.01 0.01 0.02 0.03
Income
Net monthly income of the person being surveyed at 
the present 0.03 0.48 1.04* 0.59 0.26 0.70 0.25 0.61
Others
Students' SES at the present -0.36* 0.14 -0.50* 0.12 -0.62* 0.20 -0.37* 0.17
Presence of children in the current household 0.03 0.09 0.40 0.23 0.39 0.25 0.12 0.14
Number of children in the current household 0.30 0.24 0.72 0.56 0.81 0.74 0.28 0.35
Educational level of the spouse -0.07† 0.50 -0.72 1.00 0.17 1.01 0.33 0.65
Educational level of the household head -0.64 0.36 -1.08 0.74 -1.24 0.94 -0.50 0.42
*Significant at 5%  
† The model was not significant at 5%

 
Source: Own estimation based on data collected ad-hoc. 
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d. Students from High SES households 

Outcomes OLS R. se ATTK B. se ATTNN B. se ATTS B. se
Educational
Repetition in primary school  0.12† 0.12 0.04 0.04 0.04 0.04 0.04 0.39
Conclusion of high school - - 0.00 0.00 0.00 0.00 0.00 0.00
Repetition in high school 0.27† 0.15 0.14* 0.08 0.15 0.08 0.13 0.20
Tertiary (post-secondary) studies -0.12† 0.12 -0.04 0.04 -0.04 0.05 -0.04 0.38
Conclusion of the first tertiary study -0.09† 0.16 -0.12 0.06 -0.12 0.08 - -
Timely conclusion of the first tertiary study -0.01 0.21 0.59 0.31 0.56* 0.26 - -
Year in which the first tertiary study was interrupted - - - - - - - -
Second tertiary study if the person finished the first one 0.12† 0.24 0.27* 0.09 0.27* 0.09 - -
Conclusion of the second tertiary study if the first one was
finished - - - - - - - -
Timely conclusion of the second tertiary study if the first
one was finished - - - - - - - -
Year in which the second tertiary study was interrupted if
the first one was finished the first one - - - - - - - -
Postgraduate studies 0.40 0.23 0.30 0.46 0.31 0.43 - -
Type of postgraduate studies 18.67* 6.50 -0.82 0.59 -1.63* 0.73 - -
Conclusion of the postgraduate studies -11.5* 1.70 -0.38 0.20 -0.38* 0.17 - -
Knowledge of a foreign language - - 0.00 0.00 0.00 0.00 0.00 0.00
Labor
Work during the studies 0.01 0.20 -0.14 0.39 -0.15 0.40 -0.17 0.31
Work related to the career during the studies 0.52*† 0.17 0.96 0.33 0.96 0.33 - -
Number of hours worked during the studies -0.09 0.93 -2.03 1.75 -2.07 1.60 - -
Quality of work of the person surveyed at the present - - 0.00 0.00 0.00 0.00 0.00 0.00
Unemployed status of the person being surveyed at the 
present  0.03† 0.05 0.04 0.05 0.04 0.04 0.04 0.05
Changes of job since the person began working 0.50 1.23 -1.76 1.47 -1.73 1.24 -1.96 1.10
Unemployed status since the person began working -0.11† 0.32 -0.46 0.45 -0.46 0.44 -0.52 0.33
Quality of work of the household head at the present - - 0.00 0.00 0.00 0.00 0.00 0.00
Unemployed status of the household head at the present - - 0.00 0.00 0.00 0.00 0.00 0.00
Income
Net monthly income of the person being surveyed at the 
present -0.95 0.92 -1.57* 0.85 -0.22 0.95 -0.16 1.12
Others
Students' SES at the present -0.12† 0.32 0.54 0.35 0.54* 0.25 0.57 0.61
Presence of children in the current household -0.03 0.20 -0.17 0.26 -0.19 0.37 -0.17 0.28
Number of children in the current household -0.07 0.55 1.22* 0.71 0.65 0.76 0.70 0.55
Educational level of the spouse -1.9* 0.71 0.71 1.12 0.74 0.86 0.86 1.89
Educational level of the household head -1.16† 0.86 -0.40 0.50 -0.35 0.49 -0.30 1.00
*Significant at 5%  
† The model was not significant at 5%

 Source: Own estimation based on data collected ad-hoc. 
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The effects of the treatment for each one of the three levels of students’ 

household’s SES (the students’ SES at the present is considered an outcome variable) 

were also calculated and the results presented in Tables 1.4.b to 1.4.d.19 In the group of 

low SES students, TG’s secondary school graduation rate is 22% higher – again, a very 

relevant result; a second tertiary study once finished the first one is 25% more probable 

and, on the other side of the coin, repetition in high school is 13% higher. In the group 

of medium SES, a big variety of results appears. On the one hand, DS shows a positive 

and significant effect in the quality of the postgraduate study. On the other hand, DS has 

a small, but negative and significant impact on the conclusion of secondary school and 

the access to tertiary studies. Another negative, but stronger effect is on the access to 

postgraduate studies. The middle SES one is the only group in which DS has a positive 

impact on income but, surprisingly, a negative impact on the current students’ SES.20 In 

the case of the high SES group, DS appears associated to higher repetition in secondary 

school, lower income and more children in the household. 

Per level of SES, the regression and matching estimates tend to have the same 

sign, except for the number of children in the high SES households.  

The fact that the regression estimates and the matching estimates are not the 

same was expected. As Angrist and Pischke (2009) demonstrate, regression estimators 

differ from matching estimators in the weights used to combine the covariate-specific 

effects into a single average effect.  In particular, while matching uses the distribution of 

covariates among the treated to weight covariate specific estimates into an estimate of 

the effect of treatment on the treated, regression produces a variance weighed average of 

these effects. Treatment on the treated estimator puts the most weight on covariate cells 

                                                
19 Though OLS, ATTNN and ATTS estimates are provided, the results commented correspond 
to the ATTK estimates. 
20 This is not incompatible, because SES is measured only by educational and employment 
quality variables without including income. 
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containing those who are most likely to be treated. In contrast regression puts the most 

weight on covariate cells where the conditional variance of treatment status is largest. 

The regression and matching weighting schemes therefore differ unless treatment is 

independent on covariates. 

 

7. Discussion and policy implications  

It has been shown that the introduction of longer school days in half of the 

primary schools of the city of Buenos Aires in 1971 has significantly improved only 

one, but very relevant, educational outcome. Students that attended DS primary schools 

had a secondary school graduation rate 21% higher than those that attended SS primary 

schools. Moreover, this result is mainly explained by what happened with the low SES 

students. Since the introduction of DS implies an increase of around 40% in educational 

expenditures, a back of the envelope calculation shows that the secondary graduation-

expenditure elasticity is 0.5, not a low value particularly if we consider that the average 

income of secondary graduates is 23.7% higher than that of non-graduates (Adrogué, 

2006). As concerns tertiary and postgraduate educational levels, both positive and 

negative impacts of DS were found.  

These last results, taken together with the absence of enduring effects of DS on 

income and employment and with the fact that DS students do not have a better 

knowledge of a second language in spite of having had it as a subject in the school, 

suggest that the contents and learning quality in DS schools was not too good. This is 

something very relevant to keep in mind at the time of considering the extension of DS 

to other schools or to the whole educational system. The social aspect of the policy 

could be fulfilled by offering a free day care for low income families and a paid one for 

the rest, and even better, it could be up to 6pm instead of 4.30, the usual length of the 
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labor day in the city of Buenos Aires. This paper helps to emphasize that even more 

important than having longer school days are the contents of the additional hours. Just 

to give an example, academic results’ improvement could be very different if those 

hours are just an extension of the current curriculum or, instead, if they allow the 

disadvantaged students to develop their skills and abilities through the teaching and 

learning of a second language, sports, arts and technologies, i.e., the same subjects that 

their advantaged mates can normally learn and practice. 

The results found stand very in line with the relevant literature both, 

experimental and non-experimental, i.e., they are positive and stronger in lower 

socioeconomic strata and as regards quantitative outcomes.  

The general meaning of the results found coincides with most of the literature 

reviewed hereto, even the one performed with the more demanding methodology of 

natural experiments. Impacts of a wide variety of educational policies can be big and 

relevant regarding the “quantity” of education and for low income populations, but not 

so as regards the quality of education or other lifelong effects. The main exceptions 

found are a high-quality preschool (Schweinhart et al., 2005) and, potentially, class size 

in primary schools of low SES children (Piketty and Valdenaire, 2006). In the first case, 

the effects are not only important, but also widespread to personality, labor, income and 

citizenship outcomes. In the second case, the impact is very strong on test scores. Taken 

all these results (including this paper’s) together, it sounds true the claim made by 

Piketty and Valdenaire (2006), who argue that a targeted allocation of resources to 

poorer -or the poorest- schools and students could have a significant impact in reducing 

educational inequalities, and that this effectiveness will be much greater if it 

concentrates from early childhood onwards. However, it also seems clear that more and 
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better research is needed to understand what specific policies are needed to improve the 

quality of education for the poor.  
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Annex 1 

 
Figure 1.A1.1: Neighborhoods and School Districts 

 
Source: Mapa Escolar, Dirección de Investigación y Estadística, Dirección General de Planeamiento 
Educativo, Ministerio de Educación del GCBA. Ley Orgánica de Comunas No 1.777  of 09/01/05, límits 
modified by Act No 2.650 of  03/13/08. School District limits were updated in September 2007 according 
to territorial modifications and changes in the land value and toponomy of the delimitating streets. 
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Table 1.A1.1: List of the institutions where the double shift policy was 
implemented as an experiment. 

   A S.D. N° Name Zip 
Code ShiftB 

1   1 1 Juan José Castelli 1112 DS 
2   1 3 Onésimo Leguizamón 1060 DS 
3   1 10 Presidente Quintana 1052 DS 
4   1 23 Bernardino Rivadavia 1117 DS 
5   2 11 Provincia de Jujuy 1182 DS 
6   2 16 Presidente Mitre 1196 DS 
7   2 23 Tomás Manuel de Anchorena 1170 DS 
8 S 2 24 Provincia de Catamarca 1215 SS: MA 
9   3 1 Valentín Gómez 1099 DS 
10   3 3 María Sánchez de Thompson 1071 DS 
11   3 21 Carlos Pellegrini 1133 DS 
12 N&S 3 22 Carlos Pellegrini 1133 SS: MA 
13   3 23 Gral. Viamonte 1219 DS 
14 S 4 1 Alte. Brown 1161 SS: MA 
15   4 10 Gral. Aráoz de Lamadrid 1166 DS 
16 N 4 19 República Italiana 1168 DS 
17   4 22 Dr. Guillermo Rawson 1103 DS 
18 S 5 9 José Pedro Varela 1279 SS: MA 
19   5 13 Fray Mamerto Esquiú 1277 DS 
20   5 18 Juan Enrique Pestalozzi 1264 DS 
21   5 20 Nieves Escalada de Oromí 1276 DS 
22   5 27 Manuel de Sarratea 1275 DS 
23   6 7 Olegario Víctor Andrade 1242 DS 
24   6 10 Francisco de Gurruchaga 1247 DS 
25   6 13 Gral. José María Zapiola 1215 DS 
26 N 6 18 Dr. Antonio Bermejo 1210 DS 
27   6 26 República de Colombia 1256 DS 
28   7 12 Facundo Zuviría 1406 DS 
29   7 14 Dr. Ernesto E. Padilla 1405 DS 
30   7 24 Virgen Generala 1405 DS 
31 S 8 10 Juan Agustín Maza 1424 SS: MA 
32   8 11 Presidente Marcelo T. de Alvear 1424 DS 
33 NF 8 18 Luis Vernet     
34   8 22 Antonio A. Zinny 1424 DS 
35 N 8 24 Dr. Florián Oliver 1424 DS 
36 N 9 1 República de Cuba 1414 DS 
37   9 9 Juan Crisóstomo Lafinur 1414 DS 
38 S 9 15 Capitán Gral. Bernardo O'Higgins 1426 SS: MA 
39   9 17 Blas Parera 1425 DS 
40   9 20 Carlos María Biedma 1425 DS 
41   10 5 Juan Bautista Alberdi 1428 DS 
42   10 6 Manuel Dorrego 1429 DS 
43 N 10 10 Joaquín María Cullen 1429 DS 
44 S 10 16 República Dominicana 1428 SS: MA 
45 N 11 1 José Alfredo Ferreira 1407 DS 
46 N 11 4 Benjamín Zorrilla 1406 DS 
47 S 11 15 República Oriental del Uruguay 1406 SS: MA 
48   11 17 Gral. Juan Galo Lavalle 1407 DS 
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49   12 1 Museo de Bellas Artes Gral. Urquiza 1406 DS 
50   12 2 Florencio Varela 1406 DS 
51   12 3 Emilio Giménez Zapiola 1407 DS 
52 N&S 12 7 Jorge Newbery 1416 SS: MA 
53 NF 12 13 Remedios E. de San Martín     
54   12 16 Ernesto Alejandro Bavio 1407 DS 
55 NF 12 18 Carlos Calvo     
56   12 19 Leandro Nicéforo Alem 1406 DS 
57   13 1 Prof. José Onaindía 1407 DS 
58   13 3 Eduardo Ladislao Holmberg 1440 DS 
59   13 6 Carlos Guido y Spano 1407 DS 
60   13 18 Dra. Elvira Rawson de Dellepiane 1407 DS 
61   14 1 Rubén Darío 1427 DS 
62   14 3 Ing. Álvarez Condarco 1427 DS 
63   14 8 Carmen Catrén de Méndez Casariego 1427 DS 
64   14 10 República del Ecuador 1416 DS 
65   14 18 Cabildo de Buenos Aires 1427 DS 
66 NF 15 5       
67   15 12 España 1431 DS 
68 S 15 19 Naciones Unidas 1431 SS: MA 
69   15 22 Félix de Azara 1430 DS 
70   16 3 Grecia 1419 DS 
71   16 4 Cnel. Mayor Álvarez Thomas 1419 DS 
72   16 6 Luis Pasteur 1431 DS 
73   16 11 Congreso de Tucumán 1419 DS 
74 S 16 13 Hilarión María Moreno 1419 SS: MA 
75   17 1 Dr. Antonio Dellepiane 1417 DS 
76   17 4 Rafael Ruiz de los Llanos 1419 DS 
77   17 5 Cap. Juan de San Martín y Gómez 1417 DS 
78   17 17 Rodolfo Rivarola 1417 DS 
79   17 23 Abel Ayerza 1419 DS 
80   18 9 Provincia de Misiones 1417 DS 
81   18 11 República del Perú 1407 DS 
82   18 15 Manuel Peña 1407 DS 
83   18 22 Provincia de Santa Cruz 1408 DS 
84   19 5 Provincia de Corrientes 1263 DS 
85   19 10 Juan Andrés de la Peña 1437 DS 
86   19 20 Maestro Carlos Alberto Carranza 1437 DS 
87   20 4 Gral. Félix de Olazábal 1408 DS 
88 S 20 9 José María Torres 1408 SS: MA 
89 S 20 13 República de Filipinas 1440 SS: MA 
90   20 14 Islas Malvinas 1440 DS 
91   20 16 Dr. Martiniano Leguizamón 1440 DS 
92   20 20 Juan Ramón Jiménez 1440 DS 
93   21 5 Armada Argentina 1439 DS 
94 NF Ins. Ber. 1 Félix F. Bernasconi     
95 NF Ins. Ber. 2 Félix F. Bernasconi     
96 NF Ins. Ber. 3 Félix F. Bernasconi     
97 NF Ins. Ber. 4 Félix F. Bernasconi     

A N, name changed since policy was applied; S, shift changed since policy was applied; NF, 
school was not found. B Double Shift (DS), Simple Shift (SS), Morning and Afternoon (MA) 
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Annex 2 

 
Table 1.A2.1: Variables used to design the sample 

School 
districts 

Amount of 
schools 

where the 
policy was 

implemented 

Share of the 
schools 

where the 
policy was 

implemented 

SES level 
Share of 

1980 
Primary 

Enrollment 

Share of DS 
Schools at 
present21 

1 4 5.3% High 10.6% 70% 
2 3 3.9% Medium 8.4% 60% 
3 4 5.3% Medium-Low 4.1% 50% 
4 3 3.9% Low 3.1% 61% 
5 4 5.3% Low 2.9% 50% 
6 5 6.6% Medium 4.7% 54% 
7 3 3.9% Medium 5.5% 54% 
8 3 3.9% Medium 5.0% 53% 
9 4 5.3% High 9.4% 59% 

10 3 3.9% Medium-High 8.4% 57% 
11 3 3.9% Medium 3.7% 61% 
12 5 6.6% Medium 3.9% 50% 
13 4 5.3% Medium-Low 3.6% 50% 
14 5 6.6% Medium-Low 3.3% 77% 
15 2 2.6% Medium-High 3.6% 67% 
16 4 5.3% Medium 3.1% 57% 
17 5 6.6% Medium 4.7% 41% 
18 4 5.3% Medium 3.6% 40% 
19 4 5.3% Medium-Low 5.3% 45% 
20 4 5.3% Medium-Low 3.1% 50% 

 
Table 1.A2.2: Variables used to design the sample aggregated by level of SES  

Level of SES School districts 

Amount of 
schools 

where the 
policy was 

implemented 
and still are 

DS 

Share of the 
schools 

where the 
policy was 

implemented 

Share of 
1980 

Primary 
Enrollment 

Low 4 & 5 7 9.2% 6% 
Medium-Low 3, 13, 14, 19 & 20 21 27.8% 19.4% 

Medium  2, 6, 7, 8, 11, 12, 16, 17 & 18 35 46% 42.6% 
Medium-High 10 & 15 5 6.5% 12% 

High 1 & 9 8 10.6% 20% 

                                                
21 It is important to bear in mind that the share of DS schools tends to be higher than the share of 
students in each type of institution, since simple shift schools can offer two different shifts and 
have more students. By the year 2001, the share of DS schools was 55%, while they had only 
43% of the enrolment, and both had the almost the same average of students per section (22 and 
21 the DS and SS respectively). 
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Annex 3 

 
Figure 1.A3.1: Estimation of the Propensity Score 
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ABSTRACT 

 

This paper assesses the degree of inequality across Argentina’s public primary 

schools and finds that failings at the sub-national level may be to blame. Following the 

literature, estimates of school quality and measures of disparity in educational 

opportunity are calculated. While school differences were found across provinces, even 

greater discrepancies were found among public schools located within provinces, which 

are responsible for the provision of primary education. Most importantly, inequality 

among public schools is found to be associated with factors that are considered socially 

unacceptable, such as the student’s socio-economic status.  
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22 This paper was presented at the XVI Annual Meeting of the Network of Inequality and 
Poverty in Cuernavaca, Mexico (June 2011) and at the XLIV Annual Meeting of the AAEP in 
Mendoza, Argentina (November 2009).  



 62

RESÚMEN 

 

Este trabajo mide el grado de desigualdad entre las escuelas públicas argentinas 

y encuentra que las fallas parecerían encontrarse principalmente dentro de las 

provincias. Siguiendo la literatura se realizaron las estimaciones de la calidad educativa 

y las medidas de desigualdad en las oportunidades educativas. Si bien se encontraron 

desigualdades entre provincias, las mayores diferencias se encontraron entre escuelas 

publicas dentro de una misma provincia, que son las responsables de brindar la 

educación primaria. Más aún, se encontró que la desigualdad entre escuelas públicas 

estaría asociada a factores que son considerados socialmente inaceptables, como puede 

ser el nivel socioeconómico de los alumnos.  

 

Palabras clave: Educación Pública, desigualdad, igualdad de oportunidades, Argentina. 

Clasificación JEL: I24, I28, J79. 
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1. Introduction 

One of the main objectives of Argentina’s Federal Education Law of 1993, as 

stated in section 8, was to provide equality of educational opportunities. In the 

economic jargon, and borrowing Roemer’s words, “to level the playing field.”  In a 

world of perfectly equal opportunities differences in outcomes would arise from 

differences in efforts. Disparities derived from different amounts of effort would not be 

considered discriminatory or unfair. 

The main purpose of this paper is to determine the extent to which the objective 

of equality of educational opportunities is being fulfilled and point to where the main 

failings lie. Though some studies have shown that there is great disparity in quality 

among public schools in Argentina (Llach and Schumacher, 2005 and Llach and 

Gigaglia, 2003), they are inconclusive as to the extent of inequalities as well as their 

specific sources. 

In order to evaluate equality of educational opportunities, the quality of schools 

is estimated using three different indexes proposed by the literature. These capture the 

physical, human and social dimensions of schools. The distribution of these factors 

among public schools was found to be very unequal. Great disparities were found 

between provinces, but even bigger ones between schools financed by the same 

governmental unit, where, a priori, we would not have expected to find any.  Moreover, 

these inequalities were found to be positively linked with socially unacceptable 

conditions, such as family income.  

The following section reviews the literature on school quality, the measurement 

of schooling inequalities, and situations considered socially unacceptable. Section three 

provides a description of the data as well as an outline of the way the different indexes 

of school quality and socioeconomic status were constructed. Section four presents the 
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methodology and estimation strategy, section five the results and the conclusion is 

section six. 

 

2. Empirical approaches to measuring educational quality, inequalities 

and finding unfair situations 

Formal schooling is an important determinant of the skills of an individual and 

of his/her human capital. While other factors also contribute, including parents’, friends’ 

and individual abilities, schools have a special role since they are the ones most directly 

affected by public policies. A variety of motivations lead societies to provide strong 

support to schooling, including economic considerations, political participation, a sense 

of social justice, and a desire for general development of society. Almost all 

governments in the world assume a substantial role in providing education for their 

citizens (Hanushek, 2004).  

An equal opportunity policy, as Roemer (2005) defines it,  

[I]s an intervention (e.g., the provision of resources by state agency) that 

makes it the case that all those who expend the same degree of effort end up 

with the same outcome, regardless of their circumstances. Thus, the equal 

opportunity policy ‘levels the playing field’, in the sense of compensating 

persons for their deficits in circumstances, so that, finally, only effort counts 

with regard outcome achievement.23 

 
2.1. On school quality 

Most empirical studies of human capital have concentrated on the quantity of 

schooling attained by individuals, ignoring the quality differences. This focus, 

questioned among others by Hanushek (2004), contrasts sharply with public policy 

considerations that consider almost exclusively school quality issues.  One public policy 

exception is The Education for All initiative, a global commitment in which 164 
                                                
23 Roemer 2005, pp.3-4. 
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governments pledged at the World Education Forum in Dakar, 2000, to increase years 

of schooling by 2015 and provide quality basic education for all children, youths and 

adults. Yet, much of this policy making tended to downplay the issues of quality 

(Hanushek and Woessmann, 2007).  

In line with the experience of other developing countries, the years of schooling 

of the argentine population rose considerably after 1974. The proportion of people 

without instruction or with incomplete elementary instruction was 37% of the total 

population in 1974 and dropped to only 9% in 2002. The percentage of the population 

that had completed only primary school fell from 37% to 28%, and as a consequence, 

secondary schooling and post-secondary education rose considerably. People with 

secondary incomplete studies rose from 11% to 18%, secondary graduates from 9% to 

19%, incomplete post-secondary studies from 3% to 10% and college graduates from 

3% to 16%. This large increase of the number of years of schooling was a great first 

step. The next one is to improve quality. 

There are several ways to measure school quality. In fact, Hanushek and 

Woessmann (2007) state that one of the challenges to understanding the impact of 

quality differences in human capital has been simply knowing how to measure quality. 

Adams (1993) identifies approximately fifty ways to measuring school quality while the 

OECD (2005) comes up with six. In the present study we will evaluate the availability 

of school resources, their quality and their distribution among the public primary 

schools in the country, in this sense, we will use Krueger’s (1999) “education 

production function” which defines school quality by the quality of inputs to the 

education system. Following Llach and Schumacher (2005) three indexes of school 

quality were constructed. They capture the physical, human and social dimensions of 

school quality. The details of the indexes used can be found in section 3.2.  



 66

 

2.2. On the measurement of schooling inequalities 

In addition to evaluating the quality of the schools, its distribution among 

schools is also very relevant. Berne and Stiefel (1984)24 analyze alternative measures of 

what they call horizontal equity, also known as equal treatment of equals. In this sense, 

perfect horizontal equity would exist when every school in the distribution receives the 

same school quality. Horizontal equity measures basically capture the spread or 

dispersion in a distribution and assess how far the distribution is from perfect equality. 

Although no list of horizontal equity measures is exhaustive, they provide a 

comprehensive list: range, restricted range, federal range ratio, relative mean deviation, 

McLoone index, variance, coefficient of variation, standard deviation of logarithms, 

Gini coefficient, Theil’s measure and Atkinson’s index (Berne and Stiefel, 1984, pp. 19-

21). A great number of studies use the coefficient of variation as the measure to evaluate 

horizontal equity. These include Berne and Stiefel (1994), Iatarola and Stiefel (2003), 

and Roza et al. (2007) among others. Murray et al. (1998) construct four measures of 

the within-state distribution of education expenditures –the Theil index, the Gini 

coefficient, the natural logarithm of the ratio of spending at the 95th percentile to 

spending at the 5th percentile, and the coefficient of variation. Studies interested in 

decomposing inequality mainly use the Theil inequality index. Ram (1995) studies 

inequalities in access to education using the population weighted Theil index to measure 

the amount of inter-country and intra-country inequality of school enrolments, and 

Murray et al. (1998) use also the Theil index to show the disparity in student spending 

between and within states.   

                                                
24 Define three principles of educational equity: horizontal equity, vertical equity and equality of 
opportunity. In the present study vertical equity, or as it is also called “unequal treatment of 
unequals”, will not be analyzed due to lack of information. 
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In the case of Argentina, it is relevant to disentangle whether the source of 

educational inequality is found in differences among provinces (the governmental units 

responsible for the provision of basic education), or differences within each province. 

This would shed light on the relative importance of each of the causes of the inequality, 

and help determine whether the main problem is one of provincial administration of 

educational resources or an incomplete compensatory policy from the National 

Government. For this reason, it is convenient to develop a summary measure of school 

quality that can be disaggregated into its constituent components. This is achieved by 

applying the inequality decomposition analysis to population subgroups (Cowell and 

Jenkins, 1995). As Bourguignon (1979) states, the decomposability of an inequality 

measure implies a sort of additivity, so as to express it as the sum of inequality existing 

between subgroups of a population and a kind of “weighted average” of the inequality 

within those groups, although the “weights” used in this averaging do not necessarily 

sum up to one. In this sense, an inequality measure is said to be additively 

decomposable if it can be expressed as the sum of a “within group” inequality term and 

a “between groups” inequality term (Shorrocks, 1980). 

In the present case, decomposability is a much desired property, though not any 

decomposable measure is a satisfactory index. For example, the variance is not neutral 

with respect to a scale change of the whole distribution, which would be a desirable 

property of an inequality measure. Another property that might be expected from an 

inequality measure is that it decreases with any transfer from rich to less rich schools 

(Pigou-Dalton condition or strong principle of transfers). Bourguignon (1979) 

investigated all inequality measures that are decomposable while satisfying a set of 

basic requirements: they are continuous and differentiable, symmetric, mean 

independent (also called income-homogeneous), satisfy the symmetry axiom for 
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population and satisfy the Pigou-Dalton condition. The continuity requirement means 

that an infinitesimal change in the value of a school quality may be expected to produce 

only an infinitesimal change in the inequality measure. The differentiability condition 

leads to the elimination of a wide family of measures in which school qualities enter 

with their rank in the whole distribution and which are not differentiable everywhere 

(Gini coefficient, interquantiles mean incomes ratios, etc.). These measures are 

generally not decomposable. The symmetry requirement is also called the anonymity 

rule. The mean independence property implies that the measure is invariant when all 

school quality indexes are multiplied by the same scalar, and in the same way, the 

symmetry axiom for population, which requires that the inequality of a distribution be 

the same to that of the distribution obtained by replicating any number of times each 

school quality, a kind of population-zero-homogeneity. 

Decomposable inequality measures will differ by the weighting systems. The 

two most obvious candidates are “income-weighted” and “population-weighted” 

decomposable measures. Interestingly, Bourguignon found only one inequality measure 

consistent with each concept of decomposability and satisfying the list of convenient 

properties: the Theil Entropy coefficient (T) and the average logarithm of relative 

incomes (L), which as he pointed out, is the same as Henri Theil’s (1967, pp. 126-127) 

population-weighted index of inequality. Going one step further, Shorrocks (1980) 

points out that “when inequality measures are used to assess the contribution of one 

particular factor to total inequality, another problem arises in the different 

interpretations that can be given to statements like ‘X percent of inequality is due to 

Y’.”25  Only when the decomposition coefficients do not depend on the subgroup means 

will the ambiguities disappear. For this reason, the most satisfactory decomposable 

                                                
25 Shorrocks 1980, p. 624. 
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measure, allowing total inequality to be unambiguously split into the contribution due to 

differences between subgroups is the population-weighted index of inequality, in which 

the decomposition coefficients are precisely the population shares (ng/n). “[It allows] 

total inequality to be unambiguously split into the contribution due to differences 

between subgroups and the contribution due to inequality within each subgroup 

g=1,…,G, in such a way that total inequality is the sum of these G+1 contributions.”26
 

 

2.3. On situations socially considered unacceptable or unfair 

There is a great consensus in considering an individual’s educational level and 

basic health status important factors in determining her set of opportunities (Gasparini, 

2002). In Argentina, the National Education Law (2006) states that knowledge and 

education are public goods and personal and social rights guaranteed by the 

Government. And as a way to guarantee equity for all the inhabitants of the Nation, they 

should be free, of good quality, and available to everyone.  

In order to assert that the existing inequality is inequitable, it should be 

corroborated that its main source is socially unacceptable (Gasparini, 2002). For 

example, disparity in educational opportunities among private schools may not be 

considered inequitable if it stems from a disparity in fees charged. The same inequality 

among public schools may be unacceptable, because the governmental unit that finances 

education should assign the resources in such a way as to compensate for existing 

disparities and provide equal treatment of equals.  

In order to measure equality of educational opportunities, relationship measures 

(Berne and Stiefel, 1984) are generally used to quantify the degree of association 

between characteristics that are considered illegitimate or unacceptable (Gasparini, 

                                                
26 Shorrocks 1980, p. 625. 
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2002). And though there are a great number of available measures, regression based 

measures are the most common. They are popular not only because they are based on 

certain statistical principles, but also because there are several possible equal 

opportunity measures that can be derived from regression analysis. Berne and Stiefel 

(1984, pp. 27-32) present eleven regression-based relationship measures, of four types: 

correlation, slopes, elasticities and adjusted relationship measures. Several studies use 

the regression based analysis to search for educational inequities; among others we can 

find Berne and Stiefel (1994), Iatarola and Stiefel (2003), Llach and Schumacher (2005) 

and Rubenstein et al. (2007).  

According to Iatarola and Stiefel (2003), equality of opportunity can be 

conceptualized in two ways. A neutral formulation posits that equal opportunity exists if 

there is a lack of association between per student resources and characteristics 

associated with historically disadvantaged groups (Berne and Stiefel, 1984), while an 

affirmative action formulation posits that equal opportunity is achieved if there is a 

positive association in the relationship (Roemer, 2005). 

In the case under study we evaluate the extent in which school quality is related 

to the level of income of the students. A priori, a strong correlation between income of 

the students and opportunities would be considered inequitable. Though it should be 

analysed thoroughly since the existence of cooperative associations could be enhancing 

this correlation, and their influence should not be considered unacceptable. These 

associations are generally managed by parents of students of the school, and collect 

funds from students to invest them in improving the quality of the service provided by 

the school. Therefore, the inequalities derived from the existence of these associations 

resemble those related to the fees private schools charge, and not a direct consequence 

of public policy or the administration of the schools. 
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In the following section a description of the database can be found. Next we will 

proceed by constructing measures of the schools’ quality, subsequently by measuring 

the discrepancies that can be found, and once this data is obtained, we will evaluate how 

unfair the situations are.  

 

3. Data 

3.1. Description of the data base 

Our primary source of information on schools, teachers and student 

characteristics are the administrative records of the Argentine National Ministry of 

Education, specifically the Operativo Nacional de Evaluación Educativa (National 

Educational Assessment) or ONEE. The ONEE has census data for 2000, and only a 

sample for the rest of the years since 1994. Because of this we have decided to work on 

the data corresponding to the year 2000, so as to have enough information about the 

distribution of educational resources not only between provinces, but also within them. 

In addition, the National Household Expenditure Survey (Encuesta Nacional de Gastos 

de Hogares or ENGH) was selected to provide income and consumption patterns in 

order to calculate the socioeconomic status (SES) of the children in the sample, needed 

to detect unfair situations, in which school quality is positively associated to the level of 

income of the household.  

An original database was constructed as a way to integrate the outcomes of the 

survey of GBE sixth-grade students with those obtained from the surveys of directors 

and teachers for the same year. The three data bases were integrated using the section or 

classroom as the unit of measurement. Therefore, each entry in the database represents a 

school section, and shows the characteristics and opinions of the director of the school, 

the teachers’ features and judgments and the average of the students’ outcomes and 

characteristics.   
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Argentina is a federal country organized in 24 autonomous political jurisdictions 

(23 provinces and the Autonomous City of Buenos Aires). Responsibility for pre-

primary and primary education has been decentralized at the provincial level since 

1970; when the National Government, by Law 17.878 and Law 18.586, transferred the 

elementary schools to the provinces and the Municipality of the City of Buenos Aires. 

This process was completed in 1978. Though schools were transferred to the provinces, 

educational equity remained the responsibility of the National Government. As such, 

compensatory federal funds were mandated in order to guarantee educational equity. 

Both free public schools and private institutions that charge fees to students supply 

education (Berlinski and Galiani, 2005). Unfortunately, one of the provinces (Neuquén) 

did not participate of the census, and therefore, we will work with 23 units. And, as our 

concern is the unacceptable sources of educational inequality, we will focus the study 

on the public schools, due to the fact that the private ones may differ in quality because 

of the different fees they charge.  

 

3.2.  Construction of the school quality indexes 

School quality will be measured through three indexes measuring, respectively, 

physical, human and social capital of each school. They were constructed using a 

methodology that has been applied in other studies in the field (Llach and Schumacher, 

2005). The physical capital index is divided in two sub indexes, corresponding to the 

construction and functional characteristics of the buildings, which includes the quality, 

functionality and state of repair of the building, electricity, classrooms, furniture, 

library, courtyards and bathrooms; and the quality and availability of teaching materials. 

The human capital index measures the quality of the directors and teachers of the 

schools and is constructed on three main issues: professional and school experience, 

qualifications and training and aptitude for the job. Experience quantifies the seniority 
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in a particular school, the number of years in teaching, the contractual status (full time, 

replacement, etc.), and the mode of access to the position. Qualification and training 

refers to the qualifications acquired via formal training and education, and access was 

constructed on the analysis of the working methodology. Finally, social capital refers to 

the social networks that exist in the schools. It is divided in three sub indexes, 

interaction with the community, interaction with the students’ parents, and the internal 

organization, which include school autonomy, the relationship among the teaching staff, 

and the relationship of the director and teachers with the students. Although the three 

measures were constructed on the basis of the ONEE, the different dimensions 

measured clearly have different degrees of subjectivity. While physical capital, years of 

experience and qualifications are quantifiable and verifiable, measures of aptitude for 

the job and relationships within schools have a significant subjective component. This is 

an element to bear in mind when analyzing the results.  

 

3.3.  The Socio Economic Status Index (SES)  

A measure of the students’ SES is required in order to identify situations that are 

considered socially unacceptable, as discussed in section 1.3 above. But the SES cannot 

be determined directly since the ONEE data base does not measure income or 

consumption, i.e., the most widely used measures to quantify welfare status. In order to 

overcome this matter, we have followed Schumacher (2003) and Elbers et al. (2003) 

and used an alternative data set that contains income, and uses as explanatory variables 

a list of determinants also found in the ONEE. Once this model has been estimated, it is 

used to predict income using the information contained in the ONEE database. 

Following Schumacher (2003) and Elbers et al. (2003) a different database 

containing the variable of interest was used so as to estimate its distribution. With the 

purpose of estimating the spending pattern of the households, the purchasing habits 
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regarding durable goods and public services corresponding to the households of 

different SES were studied as well as how the level of education of the head of 

household affected it. The chosen survey was the National Household Expenditure 

Survey because it has similar questions to the ones corresponding to the ONEE as well 

as information regarding households’ income and consumption. It also has the 

advantage of representing the whole population of the country, where many surveys 

only include urban populations. 

The regression equation was as follows: 

 

ln(ingpcf) = a0 + a1(edup) + a2(edusi) + a3(edus) + a4(eduui) + a5(eduu) + a6(car) + 

+a7(electricity) + a8(telephone) + a9(stove) + a10(gas) + a11(air conditioning) + a12(hot 

water) + a13(toilet) + a14(water) + a15(2 members) + a16(3 members) + +a17(4 members) 

+ a18(5 members) + a19(6 members) + a20(7 members or more) 

 

The first five explanatory variables are intended to represent, using dummy 

variables, the maximum educational level attained by the head of the family: completed 

primary (edup), incomplete secondary (edusi), completed secondary (edus), incomplete 

tertiary (eduui) and completed tertiary (eduu). The subsequent nine variables represent 

the possession of durable goods and utilities. Finally, the last six variables represent the 

size of each household, only one of the last six variables is assigned the value “1” with 

the remaining valued at “0”, depending on the number of members in the household.  

Estimations of the households’ expenditure patterns for each of the regions in the 

country (GBA, NEA, NOA, Cuyo, Pampeana and Patagonia) were obtained, which 

means, that a specific value was assigned to each of the coefficients for each of the 

regions. Later, with the estimated coefficients, the explanatory variables were replaced 

by the different vectors provided by the ONEE database for each of the regions, and in 

this way, a prediction of the logarithm of per capita household income of each student 
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surveyed was obtained, taking into account the expenditure pattern usual of his place of 

origin. Finally, the values were rescaled without altering the relative positions in order 

to assign zero value to the minimum and one hundred to the maximum. This was done 

by subtracting the minimum value from each prediction, dividing by the difference 

between the maximum and the minimum values and multiplying by one hundred. It is 

worth mentioning that the SES has an economic dimension; it is the prediction of the 

logarithm of the household per capita income, and also a cultural dimension, captured 

by the level of education of the household head and the number of members in the 

family. It is expected that a higher SES would represent both greater financial capacity 

of the household to invest in the student’s education and a culture within the household 

that is more conducive to studying.  

 

4. Methodology and estimation strategy 

To assess the relevance of the various factors discussed in the previous section 

on educational equity, we adapt the decomposition methodology and the regression 

analysis to our case. 

 

4.1. Decomposition methodology 

The basic intuition of the decomposition methodology, is that given a specific 

partition (the provinces in this case) and a suitable inequality measure, overall 

inequality, can be written as some function of within-group inequality for the partition 

W(and between-group inequality B(; the former refers to inequalities within each 

province and reflects the assignment of resources by the provincial government; the 

latter reflects an inefficient or incomplete compensatory policy by the National 

Government, thus 



 76

 

     BWf ,  

(1) 

 

In principle, this functional breakdown would specify the proportion of 

inequality ‘accounted for’ by between-group inequality with reference to a particular 

population partition , and thus, the inequality ‘explained’ by the population partition 

(Cowell and Jenkins, 1995)In the present case, it would refer to differences across 

provinces.  

In order to implement such indexes, a suitable inequality measure is needed. 

Such measure should at least guarantee that the decomposition is consistent for all 

logically possible partitions If we also require that the measure be continuous and 

differentiable, symmetric, mean independent (also called income-homogeneous), satisfy 

the symmetry axiom for population and the strong principle of transfers, the only 

relevant measure is the generalized entropy index (Cowell, 2000). 
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(2) 

Expression (2) specifies a family of inequality contour maps with given mean 

and population. The parameter c indexes the members of the family and can be assigned 

any real value, specifying a high positive value of cyields a ‘top sensitive’ index that is 

particularly sensitive to changes in the upper tail of the distribution (Cowell, 2000). In 

particular, when c=2 the index corresponds to the square of the coefficient of variation. 

I1 is the Theil index and I0 is the population weighted entropy index, also proposed by 
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Theil (Shorrocks, 1980). I0 and I1 are particular family members for which the within-

group component weights sum to one, being I0 the most satisfactory decomposable 

measure, allowing total inequality to be unambiguously split into the contribution due to 

differences between and within subgroups (Shorrocks, 1980). 

We may in principle assign overall inequality to between group and within-

group components, but there are two logically separate and unavoidable difficulties that 

have to be confronted when doing this; the cardinalisation issue and the definition of 

between group inequality (Cowell and Jenkins, 1995). Regarding the first one, it is 

worth mentioning that although inequality within a given group is a purely ordinal 

concept, the decomposition by component subgroups is contingent upon the specific 

cardinalisation of the inequality measure. And regarding the latter, it is important to 

bear in mind that since an inequality measure is defined on the sets of arbitrary 

dimensions, the concept of inequality within any subgroup is straightforward; selecting 

a measure for the whole population also provides a measure for any group in 

However the method of aggregation of these intra-group inequalities into a single 

number representing the within-group inequality component for  is not self-evident. 

Two different meanings have been given to this concept: the between-group component 

can be interpreted as inequality of the group means, or inequality of the group 

representative values (Cowell and Jenkins, 1995). 

 

The equation used for the decomposition is: 
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The first term is the between groups (g) inequality and the second term is the 

within groups component. G specifies the group, i the observation (in the present case, 

the school section), y the variable under study, w the weight,  refers to the mean of y 

and N to the number of observations of the population or group. This decomposition 

technique outlined was applied to the SES index and to the three schools’ capitals 

indexes and the results are presented in section five.  

 

4.2. Regression analysis 

The quality of education plays a particular role in determining a person’s future 

opportunity set and its distribution concerns policy makers and society in general. 

Though an equal distribution of education is a desirable outcome, inequality in its 

provision is not necessarily unfair. Only those differences in outcomes that are due to 

differences in unacceptable variables would be considered unfair (Gasparini, 2002). 

In order to evaluate the equality of educational opportunities, multiple regression 

analysis was used to measure the extent to which characteristics of students or schools 

explain the variation in the schools’ resources. As the neutral formulation of the equal 

opportunity principle states, perfect equity would be defined as the absence of a 

relationship between the object of study, school quality (SQ), and a certain 

characteristic considered illegitimate. The most common illegitimate characteristic used 

is a measure of the students’ wealth, in our case it would be the SES, though other 

characteristics may also be considered illegitimate, such as being an immigrant (Inm) or 

a native student (NS). The variables corresponding to the presence of immigrants and of 

native students are dummy variables which were constructed on the response given by 

the directors of the schools. Inm has a value of 1 if there are recent immigrants at the 

school, zero if there are not; NS has a value or 1 if there are indigenous students, 0 if 
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there are not, and both present missing value if the director did not answer the question. 

The following regression for each jurisdiction (j) will be evaluated, being i the section 

of the school and  a constant for each jurisdiction.   

 

jijjijjijjij NSInmSESSQ    (4) 

 

Particular attention should be given to two different ways of measuring the 

relationship between the variables. The degree to which the variables move together can 

be analyzed through their correlation, or through the goodness of fit of the whole model 

(the coefficient of determination, which is also the square of the simple correlation, and 

indicates how much of the variability of the dependant variable is explained by the 

model). The magnitude of the relationship between the variables can be assessed with 

the slope or the elasticity.  

The results obtained with the multiple regression technique for both of these 

measures are presented in the section 5.3. In particular, the coefficient of determination 

of the model and the slopes of the variables considered illegitimate are shown.  

 

5. Results 

This section reports the different measures of school quality and the distribution 

of educational opportunities. It begins by presenting the mean and coefficients of 

variation for the SES and the school capital; next, the decomposition of the inequality 

found is presented, and finally, the equality of educational opportunities is offered.  

 

5.1.  Schooling Inequalities  

As a first approach to estimating schooling inequality, the coefficients of 

variation for the three measures of school capital and for the SES can be seen in Table 
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2.1. The coefficient of variation is defined as: 



vc
 

, where  is the standard 

deviation and  is the mean. 

As can be observed in Table 2.1, there is a great disparity in the number of 

sections in the jurisdictions, Buenos Aires (3,188), Córdoba (1,030), Tierra del Fuego 

(71), Santa Cruz (100) and Catamarca (106). Nonetheless the highest coefficients of 

variation of the measures of school capital are not only in the larger jurisdictions like 

Buenos Aires province or Cordoba, but also in the smallest ones like Catamarca, La 

Rioja, Jujuy and San Luis. Disparity appears not to be related to size.  

 Also, it is quite noticeable that the capital most unequally distributed is the 

physical capital, despite the fact that it is the easiest to measure and to modify via a 

redistribution of resources.   
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Table 2.1: Means and Coefficients of Variation corresponding to the school capital 
and to the SES index1 

  Obs. SES 
Physical 
Capital 

Human 
Capital 

Social 
Capital 

   cv  cv  cv  cv 

All Jurisdictions 11237 41.82 0.20 2.66 0.24 3.73 0.13 2.85 0.16 
City of Bs.As. 525 59.37 0.07 3.34 0.17 3.86 0.11 2.88 0.16 

Bs.As 3188 43.46 0.13 2.49 0.26 3.68 0.13 2.88 0.17 

Catamarca 106 40.87 0.13 2.39 0.22 3.41 0.11 2.64 0.18 

Córdoba 1030 43.87 0.13 2.89 0.21 3.92 0.10 2.96 0.13 

Corrientes 384 37.29 0.22 2.46 0.24 3.54 0.13 2.65 0.18 

Chaco 506 36.21 0.26 2.42 0.24 3.63 0.13 2.77 0.16 

Chubut 180 49.75 0.14 3.04 0.17 3.81 0.11 2.76 0.16 

Entre Ríos 440 41.22 0.16 2.59 0.23 3.43 0.14 2.71 0.17 

Formosa 245 33.72 0.26 2.25 0.24 3.54 0.12 2.67 0.15 

Jujuy 168 37.01 0.18 2.41 0.21 3.56 0.12 2.62 0.19 

La Pampa 208 46.71 0.11 3.33 0.17 3.65 0.12 2.91 0.13 

La Rioja 113 43.22 0.11 2.49 0.24 3.61 0.13 2.55 0.20 

Mendoza 586 40.39 0.16 2.89 0.21 3.86 0.13 2.98 0.15 

Misiones 563 36.25 0.23 2.46 0.20 3.64 0.13 2.86 0.15 

Río Negro 219 42.61 0.18 2.71 0.18 3.58 0.13 2.79 0.15 

Salta 469 37.38 0.20 2.59 0.21 3.86 0.12 2.83 0.16 

San Juan 276 38.74 0.16 2.66 0.18 3.90 0.11 3.01 0.12 

San Luis 156 40.22 0.15 2.78 0.22 3.94 0.10 2.95 0.14 

Santa Cruz 100 53.31 0.07 3.09 0.14 3.70 0.11 2.58 0.19 

Santa Fé 804 39.78 0.20 2.82 0.22 3.91 0.11 2.92 0.15 

Sgo.del Estero 361 33.15 0.25 2.34 0.23 3.60 0.16 2.76 0.16 

Tucumán 539 38.53 0.16 2.61 0.19 3.88 0.12 2.90 0.15 

Tierra del Fuego 71 54.92 0.07 3.35 0.10 3.54 0.11 2.39 0.22 

Source: Own estimation based on ONE 2000 
1meancv: coefficient of variation. 

 

The coefficients of variation for the indicators of school quality range between 

12.9% (corresponding to human capital) and 24% (corresponding to physical capital) 

considering all jurisdictions. Therefore, the presence of inequalities is not just a feeling 

but a fact. 

The jurisdictions with the highest mean of physical capital tend to have it more 

equally distributed; this is the case for Tierra del Fuego, the City of Buenos Aires, Santa 
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Cruz, Chubut and La Pampa. On the contrary, the ones with the lowest physical capital 

have greater disparities (Buenos Aires Province, Santiago del Estero, Chaco and 

Corrientes among others). Regarding the human capital, Santiago del Estero is the 

jurisdiction that presents the highest inequality (0.16) while San Luis and Cordoba the 

lowest (0.10). In what respects the social capital, the highest inequalities are found in 

Tierra del Fuego, La Rioja, Jujuy and Santa Cruz (with coefficients over 19%). Finally, 

the coefficients of variation for the SES of the students range from 6.8% (Santa Cruz) to 

26.4% (Formosa), with, the poorer jurisdictions, in general, being the most unequally 

distributed. 

It is worth mentioning that with the exception of the poorest jurisdictions, 

Chaco, Misiones, Formosa and Santiago del Estero, at least one measure of school 

capital is more poorly distributed than the SES. This indicates that the schooling 

inequalities are even worse than the socioeconomic inequalities in most jurisdictions.  

 

5.2. Inequality decomposition  

After having a first approach to the problem, the following step is to study 

whether it is caused by poor provincial administration or by inefficient compensatory 

policy by the national government. The decomposition of the inequalities between and 

within jurisdictions is presented in table 2.2 for the SES and the school capital.   
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Table 2.2: Theil decomposition between and within jurisdictions 
SES Physical Capital 

Total Theil 0.021 100.0% Total Theil 0.030 100.0% 

Between groups Theil 0.008 37.0% Between groups Theil 0.005 15.8% 

Within group Theil 0.013 63.0% Within group Theil 0.025 84.2% 

      

Human Capital Social Capital 

Total Theil 0.009 100.0% Total Theil 0.014 100.0% 

Between groups Theil 0.001 8.5% Between groups Theil 0.001 5.0% 

Within group Theil 0.008 91.5% Within group Theil 0.013 95.0% 
Source: Own estimation based on ONE 2000 

 

 

The decomposition of the Theil index showed that the majority of the schooling 

inequalities are explained by differences within the jurisdictions, more than 84% 

corresponds to it. In a word, a poor quality school does not necessarily belong to a poor 

province. 

As can be observed in table 2.2, the physical capital is the most unequally 

distributed (0.03), even worse than the SES (0.021). But, as can be seen, the inequality 

between jurisdictions is worse in the case of the SES (0.008), than that of the physical 

capital (0.005) and human and social capitals (0.001). This could suggest a certain effect 

of the compensatory policy from the National Government regarding educational 

quality between jurisdictions. In other words, there are greater economic disparities than 

educational quality disparities between jurisdictions; this suggests there is some 

mechanism providing more educational resources to the poorer ones.  

At the same time, it should be noted that the largest inequalities are within each 

of the provinces, which would suggest that it is the provincial administration that is 

failing. A priori, we would not have expected to find inequalities between schools 

financed by the same governmental unit. In the case of the physical capital, 84.2% of 
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the inequality found is explained by differences within the provinces, while for the 

human and social capitals, more than 90% corresponds to differences inside the 

provinces. Therefore, improving the distribution of the school quality within each 

jurisdiction is essential to getting closer to the objective of horizontal educational 

equity.  

Then, we focused the study in the evaluation of the particular situation of each 

jurisdiction. We studied the horizontal equity with the coefficient of variation and the 

Theil index. The ones that present the worst scenario are Buenos Aires province, 

Corrientes, Chaco, Entre Rios and La Rioja. All these are the worst ranked in the 

distribution of the three measures of school quality, either by the coefficient of variation 

as by the Theil index (see table 2.3). The best ones in this respect are Córdoba, Chubut, 

La Pampa, San Juan, San Luis and Tucumán. It is worth mentioning that the size of the 

jurisdictions is quite different, but that large and small jurisdictions are in both groups. 

Buenos Aires province is the largest one while Córdoba is the second largest one. And 

La Rioja and San Luis are among the smallest jurisdictions. 

A special case is Tierra del Fuego, which presents a very high value of SES and 

quite equally distributed resources, the highest value for physical capital and the most 

equally distributed, but the lowest and worst distributed social capital. A similar 

situation can be seen in Santa Cruz. Though, as it has been mentioned, this capital is to 

a certain extent affected by personal opinions. At the same time, Tierra del Fuego is the 

youngest jurisdiction, and both provinces have the fewer amount of schools and 

sections. An opposite situation can be seen in the case of San Juan and San Luis, which 

present much better results for the human and social capitals than for the physical 

capital and the Socioeconomic Status. Except for Chaco, Formosa, Misiones and 

Santiago del Estero, the physical capital is the worst distributed, even worse than the 
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SES, as was already seen with the cv (see table 2.A1.1 in the annex for the absolute 

values of the Theil index).  

 Table 2.3: Rankings for the Theil index and the amount of school capital in each 
jurisdiction 

Jurisdiction Theil 
SES SES 

Theil 
Physical 
Capital 

Physical 
Capital 

Theil 
Human 
Capital 

Human 
Capital 

Theil 
Social 
Capital 

Social 
Capital 

City of Bs.As.  23 23 21 22 15 16 9 16 

Bs.As. 18 17 1 9 5 13 5 15 

Catamarca 17 13 13 3 18 1 7 5 

Córdoba 16 18 14 18 21 22 21 21 

Corrientes 5 6 3 6 7 3 6 6 

Chaco 2 3 4 5 4 10 14 11 

Chubut 15 20 19 19 19 15 12 9 

Entre Ríos 12 14 6 11 2 2 8 8 

Formosa 1 2 5 1 12 5 16 7 

Jujuy 8 5 12 4 10 6 2 4 

La Pampa 19 19 20 21 14 12 22 18 

La Rioja 20 16 2 8 6 9 3 2 

Mendoza 11 12 9 17 3 17 11 22 

Misiones 4 4 15 7 8 11 17 14 

Río Negro 9 15 17 14 9 7 19 12 

Salta 6 7 10 10 11 18 10 13 

San Juan 10 9 18 13 17 20 23 23 

San Luis 14 11 11 15 23 23 20 20 

Santa Cruz 22 21 22 20 20 14 4 3 

Santa Fé 7 10 8 16 16 21 15 19 

Sgo.del Estero 3 1 7 2 1 8 13 10 

Tucumán 13 8 16 12 13 19 18 17 

Tierra del Fuego 21 22 23 23 22 4 1 1 

Ranking Theil: 1: Most unequal 23: Most equal. Ranking capitals and SES: 1: Lowest value 23: Highest 
value. Source: Own estimation based on ONE 2000 and ENGH. 

 

5.3. Equality of educational opportunities  

As stated in section 2.3, in order to assert that the existing inequality is 

inequitable, it should be corroborated that its main source is socially unacceptable 

(Gasparini, 2002). Inequality among public schools may be unacceptable, because the 

governmental unit that finances education should assign the resources in such a way as 
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to compensate for existing disparities and provide equal treatment of equals. Moreover, 

the National Government should compensate the poorer jurisdictions in order to allow 

them provide good quality education.  

Following the methodology described in section 4.2 we evaluate its degree of 

association with the factors considered unacceptable in order to determine unfair 

situations. That is to say, we relate the amount of school capital to the SES, the presence 

of immigrants and native students (variables considered illegitimate as determinants of 

school quality). 

Figure 1 presents the coefficients of determination corresponding to the multiple 

regressions for the school capital and the three variables considered unacceptable: SES, 

immigrants and native students. It indicates how much of the variability in the school 

capital is explained by characteristics considered unfair.  
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Figure 1: Coefficients of Determination corresponding to the multiple regressions 
including the three variables considered unacceptable: SES, immigrants and 
native students. 

0 0.05 0.1 0.15 0.2 0.25
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Source: Own estimation based on ONE 2000 and ENGH. 

 

In some jurisdictions, like the City of Buenos Aires, Buenos Aires Province, 

Cordoba, Corrientes, Chaco, Chubut, Entre Rios, Formosa, Mendoza, San Juan, San 

Luis, Santa Fe and Tucuman, the regressions corresponding to the physical capital are 

the ones with the highest coefficient of determination. This would suggest that in these 

jurisdictions there is less equality of physical capital than there is of social or human 

capital. Catamarca, Jujuy, La Pampa, La Rioja, Tierra del Fuego, Santa Cruz and Rio 

Negro present the highest fit in the regression corresponding to the social capital, while 
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Misiones, Salta and Santiago del Estero show the highest fit in the human capital 

regression. 

Corrientes and La Rioja present all the coefficients of determination under 0.05, 

which would indicate that in all of them, there is not a strong association between the 

variables considered unacceptable and the school capital. 

Table 2.4 presents the outputs of the regressions regarding the Equality of 

Educational Opportunities. 
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Table 2.4: Equality of Educational Opportunities 
 (i) (ii) (iii) 

Dependant variable Physical capital Human capital Social capital 

 No.obs. 
Pupils’ 

SES 
Immigrants 

Native 

students 
Intercept R2 

Pupils’ 

SES 
Immigrants 

Native 

students 
Intercept R2 

Pupils’ 

SES 
Immigrants 

Native 

students 
Intercept R2 

All Juris. 9198 0.031*** -0.085*** -0.038 1.415 0.171 0.009*** -0.033*** 0.006 3.378 0.028 0.008*** -0.031*** -0.040** 2.530 0.028 

                 

Cap. Fed 453 0.044*** -0.017 -0.080 0.816 0.117 0.000 0.071* 0.070 3.829 0.013 0.011** -0.031 -0.029 2.242 0.016 

Bs.As 2643 0.039*** -0.051** -0.052 0.849 0.131 0.012*** 0.016 -0.013 3.175 0.022 0.020*** 0.002 -0.029 2.038 0.063 

Catamarca 83 0.027*** 0.471 0.090 1.247 0.131 -0.009 0.301 -0.504 3.754 0.022 -0.027*** 1.121** -1.760*** 3.733 0.144 

Córdoba 884 0.039*** -0.056 0.220 1.212 0.139 0.012*** -0.029 0.083 3.421 0.027 0.015*** -0.013 0.109 2.315 0.047 

Corrientes 279 0.013*** -0.246 0.361 1.981 0.041 0.005 0.042 0.023 3.389 0.009 0.003 -0.010 0.072 2.572 0.004 

Chaco 411 0.017*** 0.147 -0.164** 1.842 0.112 0.012*** -0.259** 0.099* 3.211 0.063 0.005** -0.044 0.019 2.634 0.010 

Chubut 144 0.002 -0.160 -0.235** 3.049 0.094 -0.003 0.101 -0.078 3.969 0.012 0.007 0.037 -0.088 2.444 0.033 

Entre Ríos 371 0.022*** -0.170 -0.049 1.718 0.069 0.002 0.230* -0.365 3.391 0.011 0.012*** 0.019 -0.519** 2.238 0.054 

Formosa 201 0.025*** -0.017 0.039 1.401 0.174 0.013*** -0.156* 0.195** 3.069 0.104 0.015*** -0.062 0.067 2.146 0.107 

Jujuy 107 0.002 0.245** 0.021 2.264 0.045 0.009 -0.208** -0.020 3.343 0.062 0.023*** -0.182* -0.036 1.899 0.151 

La Pampa 170 0.029*** 0.197 0.195 1.990 0.070 0.028*** 0.425*** -0.081 2.354 0.142 0.028*** 0.243* 0.002 1.609 0.148 

La Rioja 82 0.014 -0.071 (dropped) 1.920 0.017 0.009 -0.117 (dropped) 3.289 0.014 0.008 -0.336 (dropped) 2.291 0.036 

Mendoza 477 0.019*** -0.125* 0.213* 2.149 0.056 0.010*** -0.057 0.002 3.494 0.020 0.013*** 0.053 0.209** 2.464 0.055 

Misiones 472 0.010*** -0.112 -0.125 2.106 0.034 0.016*** -0.058 -0.043 3.089 0.078 0.009*** -0.018 0.024 2.538 0.036 

Río Negro 181 0.003 0.134 -0.016 2.574 0.015 0.006 -0.019 0.180** 3.293 0.045 0.009** 0.164** 0.060 2.392 0.073 

Salta 343 0.016*** 0.196*** -0.082 1.965 0.076 0.016*** -0.058 -0.062 3.309 0.083 0.011*** -0.055 0.045 2.419 0.030 

San Juan 221 0.015*** 0.147 (dropped) 2.055 0.071 0.012*** 0.119 (dropped) 3.440 0.058 0.011*** -0.018 (dropped) 2.598 0.055 

San Luis 124 0.025** 0.231 (dropped) 1.762 0.072 -0.003 0.054 (dropped) 4.055 0.004 0.003 0.090 (dropped) 2.786 0.007 

Santa Cruz 72 0.008 0.061 -0.008 2.675 0.009 0.013 0.153 0.933** 3.002 0.080 0.040*** 0.202 0.662 0.395 0.111 

Santa Fé 674 0.023*** 0.091 -0.153* 1.937 0.109 0.005** 0.002 -0.031 3.744 0.009 0.012*** -0.066 0.110*** 2.486 0.048 

Sgo.del Est. 294 0.021*** 0.630*** 0.023 1.585 0.169 0.032*** 0.117 0.680* 2.582 0.204 0.009*** 0.378** -0.211 2.461 0.057 

Tucumán 448 0.032*** -0.192** 0.334* 1.389 0.158 0.012*** -0.184** 0.133 3.435 0.034 0.014*** 0.054 0.041 2.380 0.042 

T. del Fuego 64 0.014 -0.179** (dropped) 2.682 0.095 0.001 -0.187** (dropped) 3.585 0.066 0.033** -0.307** (dropped) 0.660 0.140 

*** Significant at 1%, ** significant at 5% and * significant at 10%. †The cases when the variable is dropped correspond to those in which none of the directors of the schools answered that 

there are native students. Source: Own estimation based on ONEE 2000 and ENGH.  
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In column/model (i), the provinces that present the highest coefficients of 

determination are Formosa, Santiago del Estero, Tucuman, Cordoba, Buenos Aires, 

Catamarca, Chaco, Santa Fe and the City of Buenos Aires. The highest slopes values of 

the SES and significantly different from zero are those corresponding to Formosa, 

Tucuman, Cordoba, Buenos Aires Province, Catamarca, the City of Buenos Aires and 

La Pampa. The SES has a significant and positive effect on the level of physical capital 

in many jurisdictions with the exception of Chubut, Santa Cruz, Tierra del Fuego, Rio 

Negro, Jujuy and La Rioja. This confirms that in most of the provinces there is not 

equality of educational opportunities, because there is a significant relationship between 

the level of physical capital and the wealth of the students, measured through the SES. 

The exceptions are Jujuy, La Rioja, Rio Negro and Santa Cruz where we cannot reject 

that all the coefficients corresponding to the independent variables are equal to zero (F-

Statistic), indicating that the present inequalities cannot be attributed to unacceptable 

reasons. In these cases, though there is inequality, we cannot conclude that it is unfair. 

Regarding the other two variables that would also be considered unacceptable as 

determinants of the schools’ capitals, the presence of immigrants and native students; 

the outcomes presented in the table suggest that their presence is significant in very few 

provinces and that their effect on the physical capital goes in both directions, either 

positive or negative. Therefore, in most of the cases we cannot conclude that the 

inequality found is unfair to immigrants or native students. 

In the case of the human capital (column/model (ii)) approximately half of the 

jurisdictions present a coefficient of the SES positive and significantly different from 

zero.  The presence of native students is significant on the determination of the amount 

of human capital in very few provinces. In all of them, the effect is positive, not 

negative, which would have been considered unacceptable. On the contrary, the 
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presence of immigrants, when it is significantly different from zero, is sometimes 

positive, as in the case of the City of Buenos Aires, Entre Rios and La Pampa, and 

negative in the cases of Tucuman, Tierra del Fuego, Chubut, Jujuy, Formosa and all the 

jurisdictions considered as a whole. We cannot reject the equality of opportunity 

regarding the human capital in the following jurisdictions: City of Buenos Aires, 

Catamarca, Corrientes, Chubut, Entre Rios, La Rioja, San Luis, Santa Cruz and Santa 

Fe (The F-Statistic is not significantly different from zero). Therefore, we cannot 

conclude that the inequality found in the human capital of these jurisdictions is unfair. 

In the case of the social capital (column/model (iii)), the absence of equality of 

educational opportunities can be confirmed in most of the jurisdictions. Catamarca is a 

special case, in which there appears to be a negative association between the level of 

SES and of capital, suggesting the existence of a pro-poor distribution. The presence of 

native students is significant in very few provinces, and its impact on the social capital 

is sometimes positive (Santa Fe and Mendoza), and sometimes negative (Entre Rios, 

Catamarca and all the jurisdictions considered as a whole). A similar situation is 

observed in the case of immigrants, in Catamarca, Santiago del Estero and Rio Negro 

their presence has a positive and significant impact on the social capital, while in Tierra 

del Fuego, on the contrary, the effect is negative.  

Tierra del Fuego is the only province in which the presence of immigrants has a 

negative and significant effect on the three types of capitals of the schools, and Santiago 

del Estero and La Pampa are the only ones in which this variable has a positive effect on 

the three capitals (though in the case of the human capital it is not significantly different 

from zero for Santiago del Estero and in the case of the physical capital for La Pampa). 

As was already mentioned, public schools quite often have cooperative 

associations which are generally managed by parents of students of the school and 
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recollect funds from the students to invest them in improving the quality of the service 

provided by the school. Their action could affect the amount of physical capital the 

school can buy or afford to repair, or provide funds to hire more acknowledged teachers 

(human capital). Regarding the social capital, as it is constructed taking into account the 

relationship between schools and parents; it also takes into account if these cooperative 

associations are constituted in the school. Therefore, it cannot be used to test if it is a 

determinant of the social capital, because we already know it is.  

Incorporating the presence of these cooperative associations in order to check 

their impact on the physical and human capitals of the schools in most cases did not 

alter significantly the results previously found. Three variables considered unacceptable 

(SES, immigrants and native students) were tested as determinants of the school capital, 

and one considered acceptable (the presence of cooperative associations). These results 

are presented in table 2.A1.2 in the annex. The presence of a cooperative association is a 

significant determinant of the physical capital in Río Negro, Formosa, Mendoza, 

Misiones and Santa Cruz, though in the latter case, it has a negative impact. In the case 

of Río Negro, it is the only element that presents a coefficient significantly different 

from zero indicating that all the disparity in the distribution of this capital would be due 

to acceptable sources. In fact, the model which was not significant without 

incorporating this variable, now it is. In Mendoza and Misiones, though the coefficients 

regarding the unacceptable factors are still significant, some are slightly smaller than 

when these cooperative associations are not included, but in Formosa, the coefficient 

regarding the SES, is even bigger than in the previous analysis. As regards the human 

capital, the cooperative associations have a significant impact for the cases of Buenos 

Aires province, Formosa, San Juan, San Luis, Tucumán and Chubut, though in the latter 

case presents a negative effect. In the case of San Luis, it is the only determinant with a 
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coefficient significantly different from zero, indicating that the inequality in the human 

capital would be explained by acceptable factors, and again, the model that was not 

significant now is. In the rest of the provinces, the results regarding the other 

coefficients are mixed; in the case of Buenos Aires province, the coefficients 

corresponding to unacceptable sources remained the same, on the contrary, in Formosa 

and San Juan the coefficients were increased, and in the case of Tucumán, the one 

corresponding to the SES was reduced, but the corresponding to the presence of 

immigrants was increased. 

In other words, the regression analysis showed that in most cases there is a 

positive association which indicates the lack of equality of educational opportunities. 

With the exception of Santiago del Estero, the coefficient of determination is never 

higher than 20%, and in most of the cases is fewer than 10%. Formosa and Santiago del 

Estero present a worrisome situation. Not only they have the poorest students, but also 

they have horizontal inequality and a lack of equality of educational opportunities. Two 

cases that are distinctive are La Rioja and La Pampa, the first one has bad marks 

regarding horizontal inequality, while we cannot reject the hypothesis of equality of 

educational opportunities. This means that we could not find evidence that the 

distribution of the school quality is related to unacceptable factors. On the contrary, La 

Pampa has good indicators about horizontal equality, while the regression analysis 

shows that almost 15% of the distribution of the schools capitals can be explained by 

unacceptable factors. 

 

6. Concluding remarks 

The need for empirical work on the measurement of equality of educational 

opportunities in the Argentine public system has often been stressed. This paper takes a 

step in that direction by presenting three measures of school quality, their distribution, 
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the decomposition of the inequality in between and within jurisdictions, and the degree 

of association between the school quality and a set of variables considered 

unacceptable. 

The coefficients of variation for the indicators of school quality range between 

12.9% (corresponding to human capital) and 24% (corresponding to physical capital) 

considering all jurisdictions. Therefore, the presence of inequalities is not just a feeling 

but a fact. After having a first approach to the problem, the following step was to try to 

unravel where the main problem was. In that sense, we studied whether it was one of 

provincial administration or of inefficient compensatory policy by the national 

government. The decomposition of the Theil index showed that the majority of the 

schooling inequalities are explained by differences within the jurisdictions, more than 

84% corresponds to it. In a word, a poor quality school does not necessarily belong to a 

poor province.27  

Then, we focused the study in the evaluation of the particular situation of each 

jurisdiction. We studied the horizontal equity with the coefficient of variation and the 

Theil index. The ones that present the worst scenario are Buenos Aires province, 

Corrientes, Chaco, Entre Rios and La Rioja. All these are the worst ranked in the 

distribution of the three measures of school quality, either by the coefficient of variation 

as by the Theil index. The best ones in this respect are Córdoba, Chubut, La Pampa, San 

Juan, San Luis and Tucuman. It is worth mentioning that the size of the jurisdictions is 

quite different, but that large and small jurisdictions are in both groups. Buenos Aires 

province is the largest one while Córdoba is the second largest one. And La Rioja and 

San Luis are among the smallest jurisdictions.  

                                                
27 Other studies also find intradistrict inequalities; Roza et al. (2007) find great disparities in 
spending among the public schools financed by the same district, and Iatarola and Stiefel, 
(2003) also find inequalities in the provision of resources as well as a lack of equitable 
distribution of performance; in particular, they analyze the district of New York City. 
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Next, the degree of association between the quality of the schools and those 

variables considered unacceptable was studied to determine the degree of equality of 

educational opportunities. In this sense, the regression analysis showed that in most 

cases there is a positive association which indicates the lack of equality of educational 

opportunities. With the exception of Santiago del Estero, the coefficient of 

determination is never higher than 20%, and in most of the cases is fewer than 10%. 

Formosa and Santiago del Estero present a worrisome situation. Not only they have the 

poorest students, but also they have horizontal inequality and a lack of equality of 

educational opportunities. Two cases that are distinctive are La Rioja and La Pampa, the 

first one has bad marks regarding horizontal inequality, while we cannot reject the 

hypothesis of equality of educational opportunities. This means that we could not find 

evidence that the distribution of the school quality is related to unacceptable factors. On 

the contrary, La Pampa has good indicators about horizontal equality, while the 

regression analysis shows that almost 15% of the distribution of the schools capitals can 

be explained by unacceptable factors. 

Finally, it is worth mentioning that though we could corroborate the lack of 

horizontal equity and of equality of educational opportunities, even among the public 

schools financed by the same jurisdiction, the inequality of the school capital between 

jurisdictions is less than the inequality of the socioeconomic status between jurisdiction, 

this could mean that there is a certain equalizing policy regarding educational quality to 

compensate to the poorer jurisdictions. Nonetheless, the school capital within 

jurisdictions is more unequally distributed than the SES. 
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Annex 1: Figures and Tables 

 

Figure 2.A1.1: Physical, human and social capitals and average SES per 
jurisdiction. The size of the circle indicates the number of sections in the 
jurisdiction. 
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b. Human capital and average SES per jurisdiction 
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c. Social capital and average SES per jurisdiction 
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Figure 2.A1.2: School capital and average SES per section in each jurisdiction 
a. Physical capital, fitted values of physical capital and average SES per section 
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b. Human capital, fitted values of human capital and average SES per section 
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c. Social capital, fitted values of social capital and average SES per section 

0
1

2
3

4
0

1
2

3
4

0
1

2
3

4
0

1
2

3
4

0
1

2
3

4

0 20 40 60 80 0 20 40 60 80

0 20 40 60 80 0 20 40 60 80 0 20 40 60 80

Ciudad de Buenos Aires Provincia de Buenos Aires Catamarca Córdoba Corrientes

Chaco Chubut Entre Ríos Formosa Jujuy

La Pampa La Rioja Mendoza Misiones Río Negro

Salta San Juan San Luis Santa Cruz Santa Fé

Santiago del Estero Tucumán Tierra del Fuego

CS Fitted values

(mean) NESal

Graphs by juris

 



 104

Figure 2.A1.3: Nonparametric distribution of the schools capitals 
a. All public schools   
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Table 2.A1.1: Absolute values for the Theil index and the amount of school capital 
in each jurisdiction 

Jurisdiction Theil 
SES 

Mean 
SES 

Theil 
Physical 
Capital 

Mean 
Physical 
Capital 

Theil 
Human 
Capital 

Mean 
Human 
Capital 

Theil 
Social 
Capital 

Mean 
Social 
Capital 

City of Bs.As. 0.002 59.37 0.015 3.34 0.007 3.86 0.014 2.88 

Bs.As. 0.008 43.46 0.034 2.49 0.009 3.68 0.016 2.88 

Catamarca 0.009 40.87 0.023 2.39 0.006 3.41 0.016 2.64 

Córdoba 0.009 43.87 0.023 2.89 0.006 3.92 0.009 2.96 

Corrientes 0.025 37.29 0.030 2.46 0.009 3.54 0.016 2.65 

Chaco 0.035 36.21 0.030 2.42 0.009 3.63 0.012 2.76 

Chubut 0.009 49.75 0.015 3.04 0.006 3.81 0.013 2.76 

Entre Ríos 0.013 41.22 0.027 2.60 0.010 3.43 0.015 2.71 

Formosa 0.037 33.72 0.029 2.25 0.007 3.54 0.012 2.66 

Jujuy 0.017 37.01 0.023 2.41 0.008 3.56 0.020 2.62 

La Pampa 0.006 46.71 0.015 3.33 0.007 3.65 0.009 2.91 

La Rioja 0.006 43.22 0.031 2.49 0.009 3.61 0.020 2.55 

Mendoza 0.013 40.39 0.024 2.89 0.009 3.86 0.013 2.98 

Misiones 0.026 36.25 0.021 2.46 0.009 3.64 0.012 2.86 

Río Negro 0.017 42.61 0.017 2.71 0.008 3.58 0.011 2.79 

Salta 0.022 37.38 0.023 2.59 0.007 3.86 0.013 2.83 

San Juan 0.014 38.74 0.017 2.66 0.007 3.90 0.008 3.01 

San Luis 0.011 40.22 0.023 2.78 0.005 3.94 0.011 2.95 

Santa Cruz 0.002 53.31 0.010 3.09 0.006 3.70 0.018 2.58 

Santa Fé 0.020 39.78 0.024 2.82 0.007 3.91 0.012 2.92 

Sgo.del Estero 0.032 33.15 0.026 2.34 0.014 3.60 0.013 2.76 

Tucumán 0.012 38.53 0.018 2.61 0.007 3.88 0.011 2.90 

Tierra del Fuego 0.003 54.92 0.005 3.35 0.005 3.54 0.024 2.39 

Source: Own estimation based on ONE 2000 and ENGH. 
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Table 2.A1.2: Equality of Educational Opportunities, including cooperative associations 
 (i) 

Physical capital 

(ii) 

Human capital Dependant variable 

 
No.obs. 

Pupils’ 

SES 
Immigrants 

Native 

students 

Cooperative 

Associations 
Intercept R2 

Pupils’ 

SES 
Immigrants 

Native 

students 

Cooperative 

Associations 
Intercept R2 

All Jurisdictions 9157 0.031*** -0.086*** -0.030 0.042 1.377 0.171 0.009*** -0.035*** 0.012 0.130*** 3.250 0.032 
              

Cap. Fed 449 0.045*** -0.025 -0.081 0.641 0.124 0.124 0.003 0.037 0.073 0.195 3.500 0.008 

Bs.As 2636 0.039*** -0.048** -0.036 0.169 0.689 0.131 0.012*** 0.019 0.002 0.246*** 2.946 0.025 

Catamarca 81 0.027*** 0.432 0.248 0.150 1.112 0.149 -0.007 0.265 -0.431 0.042 3.662 0.020 

Córdoba 884 0.039*** -0.056 0.217 0.104 1.117 0.140 0.012*** -0.029 0.084 -0.020 3.440 0.027 

Corrientes 277 0.011*** -0.248 0.345 0.175 1.864 0.046 0.005 0.043 0.019 0.049 3.348 0.010 

Chaco 410 0.018*** 0.201 -0.174*** 0.262 1.570 0.117 0.013*** -0.211* 0.092* 0.227 2.971 0.068 

Chubut 144 0.001 -0.149 -0.248** -0.199 3.261 0.102 -0.003 0.116 -0.096 -0.276* 4.264 0.035 

Entre Ríos 370 0.022*** -0.173 -0.049 -0.022 1.746 0.069 0.001 0.224* -0.362 0.160 3.265 0.015 

Formosa 201 0.028*** -0.051 0.082 0.499** 0.822 0.200 0.016*** -0.181** 0.228*** 0.375** 2.634 0.127 

Jujuy 107 0.001 0.246** 0.022 0.029 2.245 0.046 0.008 -0.205** -0.014 0.174 3.228 0.077 

La Pampa 164 0.024*** 0.141 0.146 0.029 2.233 0.062 0.024*** 0.373*** -0.096 0.209 2.375 0.147 

La Rioja 82 0.012 -0.039 (dropped) 0.253 1.803 0.043 0.008 -0.098 (dropped) 0.155 3.218 0.030 

Mendoza 477 0.018*** -0.143** 0.206* 0.269*** 1.972 0.078 0.010*** -0.057 0.002 0.006 3.490 0.020 

Misiones 468 0.010*** -0.103 -0.137 0.334** 1.793 0.047 0.016*** -0.044 -0.023 0.052 3.032 0.080 

Río Negro 177 0.000 0.087 0.065 0.219*** 2.540 0.061 0.005 -0.025 0.183** 0.092 3.298 0.047 

Salta 339 0.016*** 0.199*** -0.077 0.153 1.814 0.077 0.016*** -0.057 -0.064 -0.105 3.413 0.082 

San Juan 221 0.016*** 0.149 (dropped) -0.020 2.070 0.071 0.012*** 0.132 (dropped) -0.150* 3.556 0.072 

San Luis 124 0.026*** 0.217 (dropped) 0.224 1.511 0.079 -0.001 0.030 (dropped) 0.391** 3.617 0.056 

Santa Cruz 72 0.016 0.077 0.100 -0.333*** 2.515 0.108 0.009 0.147 0.887** 0.142 3.070 0.095 

Santa Fé 674 0.023*** 0.091 -0.153* (dropped) 1.937 0.109 0.005** 0.002 -0.031 (dropped) 3.744 0.009 

Sgo.del Est. 291 0.021*** 0.648*** 0.027 -0.616 2.222 0.168 0.032*** 0.109 0.679* 0.048 2.519 0.207 

Tucumán 445 0.032*** -0.194** 0.341* 0.066 1.342 0.160 0.010*** -0.188** 0.154 0.239*** 3.283 0.050 

T. del Fuego 64 0.010 -0.167** (dropped) 0.119 2.804 0.124 -0.002 -0.173* (dropped) 0.127 3.716 0.095 

*** Significant at 1%, ** significant at 5% and * significant at 10%. †The cases when the variable is dropped correspond to those in which none of the directors of the schools answered that 

there are native students. Source: Own estimation based on ONEE 2000 and ENGH. 



107 
 

CHAPTER III 

DO IN-SCHOOL FEEDING PROGRAMS HAVE IMPACT ON ACADEMIC 

PERFORMANCE AND DROPOUTS?  

THE CASE OF PUBLIC ARGENTINE SCHOOLS.28 

September 2011 

 

 

ABSTRACT 

This paper estimates the effect of in-school feeding programs on academic performance -

measured by standardized test scores- and dropouts with a difference in difference (DID) model 

which exploits the change over time in the supply of in-school feeding programs during the end 

of the nineties. Our findings suggest that the program has successfully targeted the most 

disadvantaged schools. However, only partial improvement in school performance has been 

found. Language test scores were the only ones to show a statistically significant improvement, 

with no noticeable effects reported in our two other measures of school performance, namely 

Math scores and dropouts. The limited information contained in the survey on which our 

database was built, prevented further investigation. Improving the survey and collecting 

information regarding the nutritious content of meals would be desirable for the better 

understanding and targeting of future in-school feeding programs.  

 

                                                
28 This chapter was written with María Eugenia Orlicki. The authors wish to thank Walter Sosa Escudero, 
Martín Rossi, Hugo Ñopo, Santiago Pérez and the participants in seminars at the University of San 
Andrés, the Annual Meeting of the Asociación Argentina de Economía Política held in Mendoza 
(November 2010), and of the Economia Panel Meeting held in Washignton (May 2011) for their helpful 
comments. 
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JEL Classification Codes: H43, H75 & I28  

Keywords: School Meals Programs, fixed-effects, academic performance, Argentina 

 

 

  RESÚMEN 

Este trabajo estima el efecto de los programas alimentarios escolares sobre el rendimiento 

académico –medido mediante tests estandarizados- y la retención escolar en Argentina con un 

modelo de diferencias en diferencias (DID) que toma provecho del aumento considerable en la 

asistencia a los comedores escolares a fines de la década del noventa. Los resultados muestran 

que estos programas se encuentran focalizados en las escuelas donde asisten niños con una 

situación socioeconómica más desfavorable. Sin embargo, su impacto sobre el rendimiento 

académico es parcial pues afectan sólo los resultados en los exámenes de Lengua y no los de 

Matemática ni la retención escolar. Para profundizar el estudio sería necesario mejorar algunas 

características de las encuestas y recolectar información sobre el contenido nutricional de las 

comidas. 

 

Palabras Clave: Programas alimentarios escolares, efectos fijos, desempeño académico, 

Argentina 

Clasificación JEL: H43, H75 & I28. 
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1. Introduction 

The aim of this paper is to estimate the effect of in-school feeding programs on academic 

performance -measured by standardized test scores- and dropouts exploiting the change over 

time in the supply of in-school feeding programs during the end of the nineties in Argentina. 

Research has shown that nutrition is important for cognitive and brain development; 

therefore, making healthy food choices becomes vital to a student’s academic performance. 

Adverse effects of malnutrition on the cognitive functioning of children are well documented 

around the world, in particular, the negative effect of under nutrition (Averett and Stifel, 2007; 

Alaimo et al., 2001; Kaestner and Grossman, 2009 and Taras, 2005). In-school meals provide an 

important nutritional intervention during an often overlooked critical growth period. By 

providing food at school during the school day, they have two advantages. First, well-timed 

school meals alleviate short-term hunger, possibly improving students’ ability to concentrate and 

learn. Second, they provide an incentive for school attendance directly to the child (Caldes and 

Ahmed 2004). Therefore, the impact of in-school meals on learning appears to operate both 

through improvements in school attendance and through better learning efficiency while in 

school. Thus, well-run programs that provide reasonably nutritious meals should have positive 

impacts on school participation, learning, and child dietary intake. However, the size of these 

effects depends on various programmatic and contextual factors. In some cases, they may be 

small or even null. 

To estimate the impact of the in-school feeding programs, researchers hope to measure 

the difference in the outcomes that can be attributed to the presence of the program, or the causal 

impact. This measurement requires comparing outcomes for beneficiaries of a program to the 

counterfactual—what those outcomes would have been had these beneficiaries not participated 

in the program. All evaluation strategies are designed to find a method for constructing a proxy 
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for these counterfactual outcomes from information on nonbeneficiaries. Most empirical findings 

suggest that school feeding programs have a positive impact on learning achievement, as 

measured by increases in test scores and on dropout rates.  

In this paper, we attempt to compare outcomes for beneficiaries of a program to the 

counterfactual. Our identification strategy relies on the fact that the increase in the number of 

children that assist to in-school feeding programs in a given school and time are likely to be 

uncorrelated with the unobserved characteristics that jointly determine academic performance 

and dropouts. Our results contribute to a very small literature that has been limited to developing 

countries in Africa and Asia.  

The organization of the paper is as follows. Section 2 describes the theoretical and 

empirical impacts of in-school feeding programs on education and nutrition, in the next section 

we introduce the basic features of the program, background facts about the educational system in 

Argentina as well as the data used in the empirical analysis. The following section illustrates the 

methodology. Section 5 presents the results. Finally, we summarize our conclusions and discuss 

the implications of our findings in section 6.  

 

2. Literature Review 

2.1.  Nutrition and academic performance 

 
The relationship between nutrition and academic performance has been well documented 

around the world. In particular, the negative effect of under nutrition. Among others, Averett and 

Stifel (2007) who study the effects of childhood over and underweight on cognitive functioning 

find that malnourished children tend to have lower cognitive abilities when compared to well 
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nourished. Children who do not get enough to eat are likely to suffer from stunted growth29 and 

hindered mental development. In addition, Alaimo et al. (2001) report that children aged between 

6 and 11 in food insecure households scored lower on arithmetic tests, were more likely to have 

repeated a grade, and had difficulty getting along with other children. Kaestner and Grossman 

(2009) find that children in the top and bottom of the weight distribution have lower achievement 

test scores than children in the middle of the weight distribution. Boys and girls who are in the 

lowest (0-5 percentiles) tail of the weight distribution have achievement test scores that are 

approximately 4-6 percent (10% of a standard deviation) lower than similar children in the 

middle of the weight distribution. In fact they find more consistent evidence of a low weight 

effect than a high weight effect.  

Taras (2005) who reviews research from published studies on the association between 

nutrition among school-aged children and their performance in school and on tests of cognitive 

functioning, finds the following: Children with iron deficiencies sufficient to cause anemia are at 

a disadvantage academically, unless they receive iron therapy. Students with mild iron 

deficiencies and no anemia do not routinely exhibit problems in cognition or academic 

performance. Food insufficiency is a serious problem affecting children’s ability to learn. 

Offering a healthy breakfast is an effective measure to improve academic performance and 

cognitive functioning among undernourished populations. Eating breakfast, in contrast to fasting, 

may improve performance on the morning eaten. The long-term effects of eating breakfast on the 

performance of school children who do not have physical signs of severe undernourishment are 

less certain. 

                                                
29 Low height for age. 
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2.2.  Impacts of school meals programs 

Food for education programs (FFE), including meals served in school and take-home 

rations conditional on school attendance, have recently received renewed attention as a policy 

instrument for achieving the Millennium Development Goals of universal primary education and 

the reduction of hunger in developing countries. These programs attract children to school by 

providing nutritious meals in exchange for school participation. If children are undernourished, 

the programs may also boost learning and cognitive development by improving attention spans 

and nutrition. The attraction of these programs is their potential to improve both school 

participation and learning and cognitive outcomes by increasing the consumption of nutritious 

food by undernourished children (Adelman et al. 2008). 

According to Adelman et al. (2008), in-school meals programs may also have an impact 

on cognitive development, though the size and nature of the effect vary greatly by program, 

micronutrient content of the food, and the measure of cognitive development used. 

Most empirical findings suggest that school feeding programs have a positive impact on 

learning achievement, as measured by increases in test scores and on drop-out rates. 

Furthermore, the subject of the achievement test seems to matter. In general, school feeding does 

not seem to have the same impact on all subjects, even within a given study.  Ahmed (2004), 

using an econometric specification to isolate the effects of the program in Bangladesh, found that 

students in program schools score 15.7 percent higher than did students in the control schools. 

He further decomposed this increase into the three subjects that make up the total score and 

found that the improvement was due mainly to an increase in the Mathematics test score. Tan, 

Lane, and Lassibille (1999) evaluated the impact of the school feeding program in the 

Philippines, and they found that the impacts of the school feeding program were not significant 
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at the school level. Kremer and Vermeersch (2004) found that the treatment impact alone was 

not significantly different from zero. However, school meals increased test scores in schools 

where the teacher was experienced. This result was found by regressing the test score on both a 

treatment variable as well as a treatment variable interacted with the teacher’s experience.  

The evidence of the impact of school feeding on dropout rates is inconclusive. Several 

studies have found a positive effect of school feeding programs, both in-school meals and take-

home rations, on reducing the dropout rate (Ahmed, 2004; Ahmed and del Ninno, 2002). 

Unfortunately, these studies have problems in the approach used to identify causal impacts. On 

the other hand, Tan, Lane, and Lassibille (1999) have pre- and post-intervention data for these 

schools, as well as for ten randomly selected control schools. The authors computed the DID 

estimates of the impact of the school feeding program—the difference in the change in drop-out 

rate over time between the treatment groups and the control group at the school level. In this 

case, they could not identify any impact of either program on the probability of a student 

dropping out. 

 
 
3. Background, program information and data 

3.1. Background and program information 

Argentina is a federal country organized in 24 autonomous political jurisdictions (23 

Provinces and the Autonomous City of Buenos Aires); each province carries out its own in-

school feeding program. The process of education decentralization began in 1978, when federal 

primary schools and pre-schools were transferred to provincial control. The process was 

completed in December 1991, when the Argentine Congress ordered the transfer of all federal 

secondary schools to the Provincial Governments. It also ruled the complete decentralization of 
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the in-school feeding program. However, the National Government continued funding the 

program with a fix amount originating in the tax coparticipation –about U$S 100 million per 

year. In 2002, a new law allowed the Provinces to use those funds in other programs. Meanwhile 

the National Government implemented the “Program of Improvement of the Feeding Services” 

(“Programa de Mejoramiento de los Servicios Alimentarios”) which consists of national funds 

transfered to the Provinces to reinforce the quality of in-school food in more than the 11,000 

schools where children of low socioeconomic status (SES) attend.   

The Argentine economy was known during decades for its high and stubborn inflation. In 

the nineties, the country adopted a strict system of convertibility with a hard peg to the dollar. 

Under this system, inflation definitely stopped. The economy experienced initially a spending 

boom. However, from 1994 onwards, poverty rates started to increase steadily, mainly 

influenced by the impact of the 1994 Mexican financial crisis (which produced a decline in the 

GDP and a rise in unemployment) and the Brazilian Devaluation in 1999 (Argentina's largest 

trading partner). As a result of this increase in poverty and the growth of the enrollment rate with 

the new education law, the number of children that assist to in-school feeding programs 

increased during the period. 

There are a variety of provincial situations in the developing of the in-school feeding 

program: (i) the transfers to the schools where teachers, cooks and other school members buy the 

food and decide the daily menu, which are the more common ones; (ii) the Provinces or the 

Municipalities buy the food and then they distribute to each school where the meal is prepared; 

(iii) there are organizations that buy and prepare the meals and then they distribute them to each 

school; (iv) there are firms that offer directly the meal service (catering). 
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The in-school feeding programs in Argentina have the following characteristics: a) there 

is not a legal framework that fixes goals of energy and nutrient intake; b) menus are monotone; 

c) they provide a profile of nutrient intake which is similar to the one received in the households 

and it is not complementary to household deficits; d) they concentrate mainly on lunch (only a 

few provide breakfast). 

 

3.2.  Data 

3.2.1. Description of the database 

To investigate the effect of school meals programs in the Argentine public schools, our 

primary source of information on schools, meal services and students characteristics is from the 

administrative records of the Argentine National Ministry of Education, specifically the National 

Educational Assessment Operation (Operativo Nacional de Evaluación Educativa) or ONEE 

corresponding to the years 1997, 1999 and 2000.  

The ONEE for the first two years analyzed consists of a sample, and for the year 2000 a 

census.30 The students’ tests and teachers’ surveys were administered to all the primary schools 

across the country in the year 2000 and to a randomly selected stratified sample of primary 

schools across the country for the rest of the years (Berlisnky et al., 2009). The sample of schools 

changed every year, but a large number appear in more than one wave and can be matched from 

wave to wave using a unique school identifier.  

The information on schools and meals services is obtained from the surveys of directors 

for each year. In fact, the Government set up this survey to analyse the overall functioning of the 

school system. In addition, we use the results of the standardized test scores of primary or 

                                                
30 The province of Neuquén was the only jurisdiction that did not take part of the census. 
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general basic education (GBE) third-year students. In Argentina, the standardized test scores are 

uniform monotonic measures of schools performance administered nationally at the end of the 

scholar year. However, teachers could intentionally train students to maximize test scores instead 

of teaching general skills and knowledge. In this case, the test scores would not reflect school 

quality, but rather how well schools prepared students to take the test. This, however, is unlikely 

in Argentina where there are no rewards or punishments for students, teachers or schools based 

on test outcomes (Berlisnky et al., 2009). 

Using the surveys of the ONNE, an original database was constructed as a way to 

integrate the average outcomes of the standardized test scores for each school and year with 

those obtained from the surveys of directors for the same years. The databases were integrated 

forming a panel using the school as the unit of measurement; therefore, each database entry 

represents a school in a particular year and shows its characteristics, including the meal service 

provided, the characteristics and opinions of the director of the school and the average of the 

students’ test scores and characteristics.  

 The ONEE provided information about the possession of durable goods, the utilization of 

public services, the number of family members and the parents’ educational level were used, but 

not about households’ income or consumption. Following Adrogué (2009), Schumacher (2003) 

and Elbers et al. (2003), the National Household Expenditure Survey (Encuesta Nacional de 

Gastos de Hogares or ENGH) was selected to provide the income and consumption patterns in 

order to calculate a variable of socio-economic status (SES) of the children in the sample. This 

survey has similar questions to the ones corresponding to the ONEE as well as information 

regarding households’ income and consumption. It also has the advantage of representing the 

whole population of the country, not as other commonly used surveys that only represent urban 
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population. With the purpose of getting the spending pattern of the households and their 

characteristics, the purchasing habits regarding durable goods and public services corresponding 

to the households of different SES were studied as well as how the household head education 

affected it.31  

Finally, as our concern is about the effect of compensatory school meals programs, we 

have focused the study on the public schools, due to the fact that the private ones already charge 

fees which may indicate that the children that assist to them can also afford a minimum diet.  

3.2.2. Descriptive Statistics 

Our dataset contains information on 8877 public schools for 1997 through 2000. It 

consists of 10463 observations because 158 schools are observed for the three years, 1270 are 

observed twice, and the rest of the schools only once. Of these, 3217 did not participate in school 

meals programs, 5361 always participated, and 299 started to participate between 1997 and 2000. 

A school is defined as “Participating” in the school meals program if most of its students receive 

lunch or breakfast in the school. Therefore, for certain schools we have three observations; for 

some two observations and for others, only one. In table 3.1 we present the number of 

observations for each year and the proportion of participating schools. The growth in school 

participating rate between 1997 and 2000 is noticeable, since the average participating rate was 

30 percent in 1997 and increased to 65 percent in three years.  

Table 3.1: Number of observations and proportion of participating schools per year 

 Period Obs. Percentage Participants Non-
Participants 

Proportion of 
Participants 

School 
Meals 
Program 

1997 1,362 13 404 958 0.30 
1999 1,001 9.6 633 368 0.63 
2000 8,100 77.4 5,288 2,812 0.65 

97-99-00 10,463 100 6,325 4,138 0.60 
Source: Own estimation based on ONEE 1997, 1999 and 2000. 

                                                
31 See Annex A for further details of this variable. 
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In Table 3.2 we report the amount of schools interviewed and the participating school 

rates by province using data from the survey.  As seen in the table, while no observations were 

reported for Corrientes and Tierra del Fuego for the year 1999 and for Neuquén for the year 

2000, all jurisdictions show observations for at least two years.  

While the participating rate in 1997 was 30 percent, it varied substantially across regions 

with enrollment over 70 percent in Misiones and Formosa and lower than 7 percent in San Juan, 

San Luis and Tierra del Fuego. Regarding 1999 and 2000, an important increase can be seen in 

almost all the jurisdictions, in most of the cases, more than doubling the proportion existing in 

1997.32 

                                                
32 Even though for the years 1997 and 1999 the information corresponds to samples, they were randomly 
selected stratified samples (Berlisnky et al., 2009). 
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Table 3.2: Number and Percentage of Participating Schools by Province 

  1997 1999 2000 
Province Schools 

Interviewed 
Participating 

Schools 
Schools 

Interviewed 
Participating 

Schools 
Schools 

Interviewed 
Participating 

Schools 
Capital Federal† 28 28.6% 26 88.5% 385 86.5% 
Buenos Aires 77 11.7% 56 39.3% 2016 48.3% 
Catamarca 57 63.2% 57 84.2% 122 94.3% 
Cordoba 51 21.6% 40 42.5% 785 47.5% 
Corrientes 64 26.6%     313 87.2% 
Chaco 74 25.7% 74 73.0% 372 79.6% 
Chubut 69 20.3% 40 75.0% 144 65.3% 
Entre Ríos 64 25.0% 43 32.6% 364 42.9% 
Formosa 74 70.3% 73 86.3% 273 96.3% 
Jujuy 64 15.6% 43 39.5% 175 61.7% 
La Pampa 59 22.0% 27 81.5% 104 76.0% 
La Rioja 49 14.3% 47 36.2% 84 71.4% 
Mendoza 43 7.0% 25 32.0% 381 63.5% 
Misiones 77 79.2% 4 100.0% 469 81.7% 
Neuquén 43 18.6% 29 86.2%     
Río Negro 47 14.9% 28 53.6% 155 58.1% 
Salta 64 28.1% 43 83.7% 258 84.9% 
San Juan 66 1.5% 25 28.0% 117 26.5% 
San Luis 48 6.3% 166 64.5% 76 38.2% 
Santa Cruz 19 21.1% 21 19.0% 35 22.9% 
Santa Fe 47 19.1% 35 77.1% 698 76.1% 
Santiago del 
Estero 81 69.1% 72 76.4% 405 92.8% 

Tucumán 71 31.0% 27 66.7% 340 71.8% 
Tierra del Fuego 26 0.0%     29 37.9% 
Total 1362 29.7% 1001 63.2% 8100 65.3% 

Source: Own estimation based on ONEE 1997, 1999 and 2000. †It is not a province, but an autonomous 
jurisdiction. 
 

We will work with the subsample consisting of those schools that were observed at least 

twice, and that started to participate in the school meals program, what we call the treatment 

group, or that never participated, as the control group. Therefore, we work with 1793 

observations (843 schools), the control group consists of 1146 obs. (544 schools) and the treated 

group of 647 obs. (299 schools). 
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Finally, we summarize the mean SES, test scores and dropouts33 for the year 1997 in 

Table 3.3. The SES is higher for the non-participating schools and statistically significant. The 

test scores in Math and Language are higher in non-participating schools than in participating 

schools. Regarding the dropout matter, it is higher for those schools with meal service, being the 

difference statistically significant. From the table we can say that the in-school feeding programs 

are located in the schools with lower SES, that they present lower academic performance and 

higher dropouts. Next, we intend to evaluate the impact that the FFE programs have on these 

variables and, controlling for time-invariant unobserved heterogeneity of the schools and by 

restricting the sample to schools with similar characteristics. 

Table 3.3: Descriptive statistics of SES, Test Scores and Dropouts. 

Variables Period Mean Std. 
Dev. Min Max 

Treated 
group’s 
mean 

(I) 

Control 
group’s 
mean 

(II) 

(I-II)  

Pretreatment                  
SES 1997 44.4 8.6 24.0 70.3 43.6 44.9 -1.25 ** 

Outcome             
Math score 1997 52.1 12.6 18.1 94.9 49.8 53.4 -3.56 *** 
Language 

score 1997 56.3 11.6 20.8 93.8 54.3 57.5 -3.17 *** 
Drop out 1997 0.31 0.46 0.0 1.0 0.35 0.28 0.07 ** 

***significant at 1%, ** significant at 5%       
Source: Own estimation based on ONEE 1997, 1999 and 2000. 

 

4. Econometric Strategy 

We estimate the effect of school meals program on academic performance -measured by 

standardized test scores- and dropouts. We would like to compare the test scores and dropouts of 

schools that participate in school meals programs with the test scores and dropouts of the same 

school not participating in the program at the same time. Since the counterfactual is never 

                                                
33The dropout variable is a dummy which takes value 1 if the director of the school considers that the 
dropout it is a problem at the institution, and zero otherwise. 
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observed, and we do not have a controlled randomized trial, we are forced to turn to non-

experimental methods which mimic the counterfactual under reasonable conditions.  

Random assignment of the program is the most convincing way to form a comparison 

group for an impact evaluation. However, often it is not possible for logistical, ethical, or 

political reasons.  In these cases, it may still be possible to conduct a rigorous evaluation by 

constructing a statistical comparison group from among nonbeneficiary children. There are many 

of these nonexperimental approaches to impact evaluation, including matching methods, 

regression discontinuity design, or instrumental variables. The appropriate choice of technique 

depends on the design of the program, the method of targeting used, and the data available. In 

most cases, an evaluation is stronger if outcomes can be measured before and after the program 

begins, so that impact estimates can be constructed as the difference in the average change in 

outcomes between the treatment and comparison groups, or the DID in outcomes. DID estimates 

remove bias caused by unobserved fixed characteristics that are systematically different between 

the treatment and comparison groups. 

We propose to use the non-participating schools in the school meals programs during the 

period of analysis as a control group for the schools that started to participate. However, we 

realize that the treated schools could have been somehow different from the non-participating 

schools, and these differences may be correlated with their test scores and dropouts. In principle, 

many of the unobservable characteristics which may complicate comparison across schools are 

fixed over time. A common method of controlling for time-invariant unobserved heterogeneity is 

to use panel data and estimate DID34 models. We use this identification strategy and compare the 

change in outcomes in the treatment group –the schools that began to participate in the school 

                                                
34 Difference-in-differences methods compare a treatment and a comparison group (first difference) 
before and after the intervention (second difference). 
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meals program– to the change in outcomes in the control group –the nonparticipating schools– 

during the period under observation. By comparing changes, we control for observed and 

unobserved time-invariant school characteristics as well as for time-varying factors common to 

both control and treatment groups which might be correlated with school meals programs, as 

well as with the schools’ test scores and dropouts. The change in the control group is an estimate 

of the true counterfactual –i.e., what would have happened to the treatment group if there were 

no school meal program. In other words, the change in outcomes in the treatment group controls 

for fixed characteristics and the change in outcomes in the control group controls for time-

varying factors common to both control and treatment schools. 

Formally, the difference-in-differences model can be specified as a two-way fixed effect 

linear regression model. We estimate it for three dependent variables: Math Test Score, 

Language Test Score and Dropouts.  

In order to evaluate the impact of school meals programs on test scores and dropouts, we 

estimate the following equations using panel data on schools of the form: 

itjttiijtijtijt endovincialTrcZogramMealY   PrPr0         (1)  

where: 

Yijt = Math Test Score, Language Test Score or Dropout dummy in school i, in province j 

in year t;  

MealProgramijt = the explanatory variable of interest, a dummy defined as 1 if the school 

i in province j in year t participates in a school meal program during year t.  Therefore, if the 

presence of meal-program increases (decreases) Yijt at the school level, we would expect φ to be 

positive (negative);  
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Zijt = school-specific control variable, the SES;35 

μi = is a school fixed-effect. These fixed effects control for school characteristics that are 

constant over time. In particular, they control for the fact that the program allocation was 

systematically related to pre-treatment municipal and school characteristics; 

 ct = time dummies to control for unobservable effects which could have affected all 

schools in the same way over time, like economic conditions and the difficulty of tests across 

years. 

Provincial Trendjt = a variable controlling for other things which are affecting Yijt in each 

province to avoid confounding those effects with the effect of school meal program. These 

province-year effects control for factors such as the differences in changes of provincial school 

policies. 

The outcome of interest in the dropout case is a limited dependent variable. However, as 

noted in Angrist (2001), the problem of causal inference for these variables is not fundamentally 

different from the problem of causal inference with continuous outcomes. If there are no 

covariates or the covariates are sparse and discrete, linear models are no less appropriate for 

limited dependent variables than for other types of dependent variables. Certainly, this is likely 

to be the case in policy experiments where control variables are mainly included to improve the 

efficiency of the estimates but their omission would not bias seriously the estimate of the 

parameter of interest. The advantage of estimating regression function (1) by OLS is that we 

directly estimate the parameter of interest.  

One of the major threats to the validity of our identification strategy is that there may be 

omitted non-common time-varying factors that are correlated with both the school meal program 

                                                
35 See Annex A for details on the construction of this variable. 
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and test scores. In our case, bias from endogeneity of program placement is not likely to be an 

issue. The program placement depended on political negotiations between the Provincial 

Government, Municipal Government and schools and on decisions inside each school and not on 

test scores that in fact were not available at the time. Another way in which omitted time-varying 

factors could confound the analysis is if there were other location-specific time-varying policies 

or environmental factors that affect treatment observations differently than control ones. Again, 

in our study, this is unlikely to be true for two reasons. The schools in the control group are 

located in the same Provinces as the treated schools. Therefore, since both control and treated 

schools are located in geographic areas in the same governmental administrative regions, 

changes in policies and environmental factors that affected one group almost surely affected the 

other. In addition, we know of no explicit within-province differentiation in policy towards 

participating and non-participating schools.  

A second concern is the possible composition effect caused by the children shifting to the 

schools to get the in-school meal service. But, since in the public schools in Argentina the 

address and the siblings-in-the school criteria have always been predominant, the freedom to 

choose the school has always been very limited. Though this does not preclude the possibility of 

composition effect, it reduces it considerably. 

 

5. Main Results 

We present the results of our estimates of equation (1) in Table 3.4. Odd Columns (i, iii, 

and v) report the results for Math and Language test scores and dropouts of a model with school 

and common year fixed-effects, but no time-varying province controls. We find that both Math 

and Language test scores in schools that participated in school meals programs did not vary 
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significantly relative to test scores in non-participating schools. Additionally, our study has 

found no evidence of an impact of school feeding on dropouts.  

In the even columns (ii, iv and vi) we add provincial time-varying fixed-effects, which 

control for time-varying shocks, both environmental and other policy interventions, at the 

provincial level that may affect school performance. Once we introduce these controls, the 

results for Math test scores and dropouts are not significantly different from the baseline 

estimates reported in columns (i) and (iii). The result for Language test scores is positive and 

statistically significant. This finding is consistent with Adelman et al. (2008) who show that in 

general school feeding does not seem to have the same impact on all subjects. 

In column (iv) of Table 3.4 we report the estimate of the effect of the in-school meals 

programs on Language test scores by province and year fixed effects. We find that participating 

in school meals programs increases the results for Language test scores by near 2 points. Given 

that third graders had a mean of 56 and a standard deviation of 11.6 on Language test scores, 

these estimates imply that participating in the program increases performance by 3.5 percent of 

the mean or by 17.2 percent of the standard deviation of the distribution of Language test 

scores.36 

                                                
36 In order to check the robustness of the assumptions made to construct the meal program variable, we 
have also replicated the analysis of Table 3.4, by analyzing the sensitivity of the results to the 
construction of the variable, and we could corroborate that the results remained the same. 
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Table 3.4: The Effect of In-School Meals Programs on Math and Language Test Scores and 
Dropouts in the Third Grade 

  Dependant Variable: 
  Math Test Score Language Test Score Dropouts 
  i   ii   I   ii   i   ii   
                          
                          
Meal Program 0,142   0,842   1,066   1,998   0,002   -0,001   
(se) (0,758)   (0,793)   (0,703)   (0,731) *** (0,032)   (0,033)   
[cl se] [0,833]   [0,914]   [0,736]   [0,826] ** [0,041]   [0,044]   
                          
Controls:                         
SES 0,282   0,315   0,239   0,284   -0,001   0,004   
(se) (0,086) *** (0,095) *** (0,080) *** (0,087) *** (0,004)   (0,004)   
[cl se] [0,103] ** [0,098] *** [0,088] ** [0,081] *** [0,004]   [0,003]   
                          
School Fixed Effect Yes   Yes   Yes   Yes   Yes   Yes   
Time Fixed Effect Yes   Yes   Yes   Yes   Yes   Yes   
Province Trend No   Yes   No   Yes   No   Yes   
Number of 
Observations 1793   1793   1793   1793   1793   1793   

 
Source: Own estimation based on ONEE 1997, 1999 and 2000. 
Notes: OLS regressions with robust standard errors clustered by province.  
* Significant at 10%, ** significant at 5%, *** significant at 1%. 
 

Finally, in all the specifications the effect of the SES of the children on the school test 

scores is positive and statistically significant. These results suggest that, in rounded terms, an 

increase in the SES rate by one point increases the Math and Language test scores by about 0.22 

points. These estimates imply that an increase in 10 percent of the SES rate of the school 

increases performance by 4.2 percent of the mean of Math test scores and by 4.1 percent of the 

mean of Language test scores. On the other hand, the coefficients of SES are not statistically 

significant in any specification for the dropouts. 

 

Robustness analysis 

A possible concern is that the secular time trend in the treatment schools is different from 

the secular trend in the control schools. If true, then the change in the test scores of the control 
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schools would not be an unbiased estimate of the counterfactual. While we cannot directly test 

the identification assumption that the change in the control schools is an unbiased estimate of the 

change in the treatment schools if they were not treated, we can restrict the sample so that the 

treatment and control schools are similar in other characteristics.  

By restricting the sample to schools with similar characteristics we try to ensure that they 

are subject to the same external influences and have the same capabilities to react to them. 

Indeed, this is the basic idea of matched DID estimators (Heckman, Ichimura and Todd, 1997). 

SES in participating schools was lower than those in the control groups (see Table 3.3). Our 

models control for these differences by conditioning on school fixed-effects but it may be the 

case that richer schools not only depart in average performance but also in its performance over 

time confounding treatment effect with unobserved heterogeneous trends. 

In order to control for this potential problem, we match schools by their SES in 1997, the 

first year in our sample. We restrict to schools whose SES is in the common support of the 

distribution for treated and control schools. To implement this, we drop schools with a SES in 

1997 lower than the one at the bottom 1% of the distribution of control schools and higher than 

the one at the upper 99% of distribution of treated schools ((columns (i), (iv) and (vii) of Table 

3.5). In addition, we report the estimates obtained by trimming the samples at the upper 95% and 

bottom 5% (columns (ii), (v) and (viii)) and at the upper 90% and bottom 10% (columns (iii), 

(vi) and (ix)) of the treatment and control distribution of class size, respectively. All these 

estimates, reported in Table 3.5, are similar to those in Table 3.4.  
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Table 3.5: Robustness of the Estimated Effects to the Socioeconomic Status (SES) of the 
Schools by trimming the sample at the upper 99%-95%-90% and bottom 1%-5%-10% of 
the treatment and control distribution of the SES 
 

  Dependant Variable:     
  Math Test Score Language Test Score Dropouts 
  1%-99% 5%-95% 10%-90% 1%-99% 5%-95% 10%-90% 1%-99% 5%-95% 10%-90% 
  i ii iii iv v vi vii viii ix 
                                      
Meal Program 0,776   0,873   1,121   1,966   2,065   2,245   0,000   -0,001   0,000   
(se) (0,795)   (0,834)   (0,886)   (0,733) *** (0,768) *** (0,825) *** (0,034)   (0,036)   (0,038)   
[cl se] [0,925]   [0,940]   [1,030]   [0,826] ** [0,862] ** [0,914] ** [0,044]   [0,046]   [0,052]   
                                      
Controls:                                     
SES 0,370   0,389   0,312   0,322   0,328   0,300   0,004   0,007   0,007   
(se) (0,098) *** (0,107) *** (0,116) *** (0,090) *** (0,099) *** (0,108) *** (0,004)   (0,005)   (0,005)   
[cl se] [0,094] *** [0,106] *** [0,126] ** [0,085] *** [0,091] *** [0,109] *** [0,003]   [0,003]   [0,004]   
                                      
School Fixed 
Effect Yes   Yes   Yes   Yes   Yes   Yes   Yes   Yes   Yes   
Time Fixed 
Effect Yes   Yes   Yes   Yes   Yes   Yes   Yes   Yes   Yes   
Province 
Trend Yes   Yes   Yes   Yes   Yes   Yes   Yes   Yes   Yes   
Number of 
Observations 1759   1652   1510   1759   1652   1510   1759   1652   1510   

Source: Own estimation based on ONEE 1997, 1999 and 2000. 
Notes: OLS regressions with robust standard errors clustered by province.  
* Significant at 10%, ** significant at 5%, *** significant at 1%. 

 

6. Discussion and Policy Implications 

In-school meals provide an important nutritional intervention during a critical growth 

period. In Argentina, the proportion of children that participate in the programs has increased 

considerably, and as far as the authors know, this is the first study to evaluate their impact on 

academic performance and dropouts. We can say that the program is effectively located in the 

most disadvantaged schools, in those where the students with lower SES assist and in those with 

the lower performance. 

In this paper we study the effects on academic performance and dropouts of the in-school 

feeding programs. One of the main conclusions of our work is that the presence of school meal 
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service improves only the performance of the children in the Language test scores, whereas it 

does not affect the Math test scores and dropouts. Our estimates show that participating in the 

program increases performance by 3.5 percent of the mean or by 17.20 percent of the standard 

deviation of the distribution of Language test scores. 

In addition, while we have tried to advance the literature, there are several limitations of 

our database that we acknowledge. In the first place, though it is the best that can be found for 

Argentina, it lacks information regarding the nutritious capacity of the meals provided. Secondly, 

the survey does not provide an objective measure of dropout rates for the schools. The way the 

question is formulated in the survey makes the result dependant on the criteria of the director, 

whether he considers it to be a problem or not. Though we tried to do the best in order to detect if 

the program makes any difference on this important reality we couldn’t, but the explanation of 

this no result may be found in the way the variable is constructed. 

Finally, we think that it is a good start that the meal service is provided in the schools 

where the poorer children assist, though, as could be seen, that is no enough to improve the test 

scores and dropouts. Though we would have liked to find an improvement in all the indicators, 

what we found did not surprise us; these results are consistent with the characteristics of the in-

school feeding programs in Argentina. Hence, policymakers should be aware of the need of 

reviewing the nutritious content of the foods served at school, in order to compensate for the 

deficit the children bring from their homes. Moreover, it would be desirable that many schools 

start providing a nutritious breakfast, since for a child who is fasting or undernourished, it is very 

difficult to pay attention to the class. The quality of the schools should also be monitored and, 

definitely, improving the SES of the households is not only desirable per se, but also because of 

the great improvements there would be on the cognitive opportunities for the children. 
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Annex 1  

The SES Index: see Chapter II section 3.3. 

 

Annex 2 

Table 3.A2.1: Distribution and Mean of the SES by Province 

  Obs. Mean St. Dev. CV Range 
All 
Jurisdictions 11237 41.82 8.52 0.20 62.24 
Cap. Fed 525 59.37 3.87 0.07 22.21 
Bs.As 3188 43.46 5.49 0.13 35.57 
Catamarca 106 40.87 5.44 0.13 27.42 
Córdoba 1030 43.87 5.72 0.13 46.73 
Corrientes 384 37.29 8.21 0.22 50.60 
Chaco 506 36.21 9.34 0.26 49.12 
Chubut 180 49.75 6.70 0.13 36.50 
Entre Ríos 440 41.22 6.50 0.16 41.96 
Formosa 245 33.72 8.91 0.26 42.70 
Jujuy 168 37.01 6.78 0.18 39.88 
La Pampa 208 46.71 5.30 0.11 30.39 
La Rioja 113 43.22 4.58 0.11 28.19 
Mendoza 586 40.39 6.46 0.16 42.89 
Misiones 563 36.25 8.20 0.23 43.78 
Río Negro 219 42.61 7.80 0.18 39.66 
Salta 469 37.38 7.63 0.20 42.13 
San Juan 276 38.74 6.35 0.16 47.71 
San Luis 156 40.22 5.88 0.15 38.14 
Santa Cruz 100 53.31 3.63 0.07 19.47 
Santa Fé 804 39.78 7.80 0.20 52.46 
Sgo.del 
Estero 361 33.15 8.29 0.25 39.89 
Tucumán 539 38.53 6.03 0.16 37.77 
Tierra del 
Fuego 71 54.92 4.04 0.07 21.67 

Source: Own estimation based on ONE2000. 

 

 


