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Abstract 

Using a randomized trial, we evaluate the impact of an innovative and free privately-

managed middle school in a poor neighborhood of a developing country. The research 

compares adolescents randomly selected to enter the treatment school with those that 

were not drawn in the lottery. Not only have we found better educational outcomes in 

the treatment group relative to control subjects, but also we find positive impacts on 

expectations. Several features of the treatment school –autonomy to hire teachers, 

commitment of the staff, discipline, extended time at school, close contact with the 

family and the community, interaction with students of other social contexts, 

educational and recreational workshops after school- contrast with the features of a 

highly inflexible public education system embedded in a deep crisis. Our results shed 

light on new approaches to education that may contribute to improve opportunities for 

disadvantaged adolescents. This cost-effective treatment sounds appealing for a 

developing country with scant resources. 

JEL Classification: I38; I28. 
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I. Introduction 

As with many other Latin-American countries (Adriazola, Macedo, Katzkowiz, 

and Salgado, 2005), education in Uruguay is in a deep crisis. Only one in three 

Uruguayans aged 22 have finished high school, well below even the rates in other South 

American countries. Repetition rates are alarmingly high, reaching 40% in public 

middle schools in Montevideo, the capital of the country. Half of the 15 year-old 

population does not reach the minimum proficiency levels in reading and math, 

behavior that extends to three out of four adolescents in the lowest income quintile 

(Ministry of Education, 2009). The prevalence of public education in the country is 

huge. Nearly 90% of students attend the highly inflexible education public system. 

Private schools do not receive economics resources from the government and, thus, it is 

difficult to poor children to reach private school education.  

The aim of this study is to offer evidence of education practices that are 

achieving successful results among the lower income population in a developing 

country. In particular, we evaluate the socio-academic impact of a private middle school 

targeting low income students in Montevideo, with a management and academic 

approach differing substantially from that of traditional public schools. The treatment 

school is one of the few tuition-free privately managed schools in Uruguay.1 It is 

located in Casavalle, one of the poorest neighborhoods in Montevideo, with an 

adolescent poverty rate of almost 75% and a high school completion rate of 8% 

                                                      
1 The treatment school is financed almost entirely with private donations. Parents are required to 
contribute financially within their means, but these contributions are insignificant. 
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(statistics based on the 2009 Uruguayan Continuous Household Survey). The treatment 

school offers middle school education (1st, 2nd, and 3rd grades of secondary education) 

to 175 students. Unlike public schools in the country, the treatment school is a full time 

school. Students are taught the national school curriculum in the mornings, and are 

required to take extra-curricular courses and to choose among several educational and 

recreational workshops in the afternoons. Students spend an average of 9 hours per day 

at school and the school-year is 44 weeks long, 6 weeks longer than the public-school 

year. The teaching-learning approach is highly personalized, based on a close 

interaction with families and the community and on a strict discipline. In the past years, 

the school’s dropout and grade repetition rates were below 2%, very favorable outcomes 

when considered in the context of a repetition rate of 26% and a dropout rate of 60% in 

the Casavalle community, where the school is inserted (2009 Uruguayan Continuous 

Household Survey). 

In response to public schools' low academic performance, hundreds of charter 

schools have recently emerged in many countries as autonomous institutions founded by 

teams of teachers, parents, and nonprofits that receive public money in exchange for 

concrete educational outcomes. Previous literature shows great interest in evaluate the 

effect of charter schools, that is, the impact of governments turning to private providers 

to manage publicly financed education (Abdulkadiroglu, Angrist, Dynarski, Kane, and 

Pathak, 2009; Angrist, Bettinger, Bloom, King, and Kremer, 2002; Bierlein, Finn, 

Manno, and Vanourek, 1998; Booker, Gill, Lavertu, Witte, and Zimmer, 2012; Carnoy, 

1998; DeSimone, Holmes, and Rupp, 2003; Dobbie and Fryer, 2009; Hoxby and 

Rockoff, 2005; Hoxby and Murarka, 2009; Hsieh and Urquiola, 2006; Toma and 

Zimmer, 2012; West, 1997).  

 



 

 

4 

 

 Unlike the experiences in other countries, the treatment school does not have 

autonomy regarding the formal school curricula nor depends on public funding. Thus, it 

makes the present impact evaluation of tremendous importance for public policy due to 

the newly approach of this school devoted to help disadvantaged students in a context of 

absence of public help.      

 Our impact assessment is based on the randomization of two cohorts of students 

who applied to enter the treatment school by the end of elementary school (sixth grade) 

in 2009. The research exploits the excess of applicants over the school capacity and the 

fact that participants were selected randomly. The cohort (N = 101) was interviewed in 

October 2009 and randomized in December, three months before starting the school 

year. The current paper reports on the results of the first year follow-up of this cohort.  

The methodology allows for the identification of causal effects of treatment, free 

of methodological biases. Through this research we seek to contribute to the educational 

debate in developing countries by shedding light on the outcomes of an innovative 

school that is improving the opportunities of socioeconomically disadvantaged 

adolescents. The treatment school embodies many of the initiatives currently under 

discussion in most South American countries: autonomy of management, focus on the 

student as the axis of the system, intervention with the family and the community, and 

discipline.  

 

II. Methodology 

Average dropout and repetition rates have been lower in the treatment school 

than in the neighborhood's public school system ever since its inception. This simple 

comparison of means is likely to capture not only the treatment school's impact, but also 

differences in the baseline characteristics of the populations compared (selection bias). 

For example, public schools enroll students of higher socioeconomic status than the 
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treatment school, suggesting a negative selection bias. On the other hand, students who 

apply to the treatment school probably exceed other youth in terms of their motivation, 

perception of the value of education, and family support. These latter features could bias 

the impact estimates upwards if selection bias were not adequately addressed. While 

some of the variables that characterize each group can be observed with relative ease 

(i.e. socioeconomic background, family structure, family education and occupation), 

other characteristics such as parental commitment towards education or student's 

motivation are more difficult to observe. In this sense, the adjusted comparison of 

means based on regression or propensity score analysis does not completely solve the 

problem of selection bias.  

To address this issue, this investigation exploits the facts that the number of 

applications for the treatment school exceeded the number of placements available, and 

that students were selected through a lottery. This allocation rule ensures that the group 

of students entering the treatment school -the treatment group- is similar at baseline to 

the group of adolescents who are not drawn in the lottery -control group- (Clark Tuttle, 

Gleason, and Clark, 2012). Absent selection, the treatment school’s impact is estimated 

by directly comparing the results of the treatment group and control group over time.  

a) Data collection 

In September 2009, the treatment school opened an enrollment window inviting 

families of children in the last year of primary school to apply for a placement at the 

school. The school had 70 places available (two classes of 35 students). Applications 

were received from 172 students, of whom 43 were rejected because they exceeded the 

grade-appropriate age by 2 years or more, did not live in the neighborhood, or had a 

household income above the poverty threshold. Out of the remaining 129 applications, 

28 students were automatically chosen to enter the school, majorly because they were 

siblings of current or former students. This left a remaining waiting list of 101 
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candidates who were randomly assigned to meet the quota of 42 places in December 

2009.  

Randomization was executed to achieve balance in gender, two categories of 

household income (high and low), and two categories of achievement in the treatment 

school’s baseline placement test. 

Before the lotteries were drawn in 2009, the research team at Universidad of 

Montevideo surveyed the applicants. The surveys were administered at the treatment 

school during three consecutive Saturdays in November 2009. The survey modality was 

self-administration with close supervision of research staff. The questionnaire inquired 

about demographics, academic performance, academic expectations, risky behaviors, 

and habits. An additional survey was administered to parents or family referents with 

questions about family structure, education, income, and occupation, among other 

socioeconomic characteristics. The school’s staff applied this survey during the 

interview process with parents.  

Table 1 shows mean characteristics for the group of adolescents that were 

subject to the lottery, for adolescents excluded a priori from the selection process, and 

for students who were directly admitted to enter the treatment school. In addition to 

analyzing differences between these groups, we compare the household characteristics 

of the lotteried students with those of a nationally representative sample of children 

aged 18 or less (Uruguayan Continuous Household Survey, 2009). 

Column (1) shows that the average age of students who participated in the 

lottery was 12 years old in December 2009. The fraction of girls was slightly higher 

than that of boys. Seventy percent had attended primary public school while the rest 

were enrolled in private schools, in most cases highly subsidized or free. Almost 40% 

showed poor academic performance in the treatment school’s placement exam. Half of 

the children reported being Catholic, 7% said they had other faiths, and the rest reported 
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no religious beliefs. Over 50% of children lived with both their mother and father at the 

time of the initial survey, about 20% lived only with their mother, and the rest lived 

with their mother and stepfather, or with their mother and other relatives. Only 5% of 

household heads reported not working. The average monthly household income was 

$12100 Uruguayan pesos (current prices, 2010), which is approximately $ 600 US 

dollars. A high proportion of households were recipients of social benefits such as a 

Food Card provided by the Ministry of Social Development.  

Column (2) shows the mean characteristics for adolescents excluded from the 

selection process, and column (5) reports the observed differences between this group 

and those who were subject to the lottery.2 The table shows that those excluded from the 

selection process were on average half a year older than those who participated in the 

lottery, were less likely to be good or excellent students according to the self-reported 

GPA for 5th grade, their likelihood of having repeated a year was higher than that of the 

group subject to the lottery, and the result of the placement examination was on average 

10% lower. These adolescents also showed a lower likelihood of being the Catholic 

faith and higher family income.  

Column (3) depicts the same variables for those who entered the treatment 

school without going through the lottery. When compared with the group subject to the 

lottery (see differences in column (6)), these students show a better performance in the 

treatment school’s placement examination but do not show statistically significant 

differences in most variables.  

Column (4) shows average household characteristics for families with at least 

one children aged 18 or less in a nationally representative sample extracted from the 

2009 Uruguayan Continuous Household Survey. Families of applicants to the treatment 

                                                      
2 Unfortunately, we could only complete 34 surveys out of the 43 in the group not satisfying the inclusion 
criteria. The information presented in Column (2) is thus a subsample of the full group. 
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school are larger and less likely to be intact than the average Uruguayan family with 

children. Families of the lotteried students also show lower levels of education and 

income. The percentage of household heads that did not complete primary school was 

30% in the lotteried sample versus 6% in the nationally representative sample. 

Regarding income, families applying to the treatment school reported an average 

monthly income of $12000 Uruguayan pesos (US$ 600) versus $31000 (US$ 1500) in 

the sample representative of Uruguayan households with children. These income levels 

place the families applying to the treatment school at the 15th percentile of the country's 

income distribution. On the other hand, household heads in the treatment school are 

more likely to work and less likely to receive transfers from the government. 

 Table 2 compares mean characteristics across adolescents selected by lottery to 

enter the treatment school in March 2010 (treatment group) and applicants who were 

not drafted (control group). Because selection was random, we should not find 

statistically significant differences between both groups. This is confirmed in column 

(4), where we report t-tests and z-tests of the differences. Treatment and control subjects 

did not differ significantly in their baseline characteristics. There is a slight difference in 

the indicator of household durables in favor of the treatment group, although the 

difference is statistically significant only at 10%.  

A first-year follow-up was conducted in November-December 2010. The 

assessment consisted in a home interview that inquired about academic achievement, 

perceptions about school, use of time, values, satisfaction and expectations, and health 

status; a self administered questionnaire with sensitive questions on crime and 

delinquency, substance use, and sexual behavior; and a brief parent questionnaire 

regarding parental beliefs about the school and updates on socio-demographics. To 

encourage participation and ensure the future fidelity of participants, each subject was 

offered a US$ 5 dollar mobile phone card. To minimize the risk of future sample 
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attrition, extensive contact information about the adolescent, family members, and 

neighbors was requested and updated in this instance. 

In addition to the interview, participants were subject to a math and language 

standardized test. These tests had been adapted by the authorities of public education in 

Uruguay from the Program for International Student Assessment (PISA) and had been 

applied to a subset of 1st year middle school students in public schools in 2009. Students 

at the treatment school sat for the test at school, whereas students in the control group 

were administered the test at a site in the Casavalle neighborhood. One concern is that 

the different sites of the examination may influence the results of the test by means of 

different motivation or diverse material conditions. To avoid this possible bias, the test 

was administered for the students in the control group in a site with material conditions 

very similar to the treatment school. Also, four different dates were offered to control 

subjects between November and December to complete the tests. Furthermore, subjects 

in the control group were offered a US$ 5 mobile phone card, lunch and transportation 

as an incentive for completing the tests. All tests were graded by teachers unrelated to 

the treatment school.  

Finally, the adolescents were contacted by telephone at the beginning of the new 

school year (end of March 2011) to inquire about final promotion outcomes and school 

attendance at the beginning of the new academic year.  

b) Sample size 

As mentioned already, this cohort of students in the study consists of 101 

participants, 43 in the intention to treat group and 58 in the control group. Prior to the 

implementation of the study, we conducted statistical power calculations to assess the 

likelihood of detecting effects given the sample size. For example, if the outcome of 

interest were the rate of promotion and control subjects achieved a promotion rate of 

70% (the average public middle school promotion rate) while students in the treatment 
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school achieved a rate of 99% (which is the average current rate), given a sample of 101 

subjects, we would detect this difference with a statistical power of 99%. If the 

promotion rate in the control group were 80%, the statistical power would be 87%. 

Because we expected differences to be of significant magnitude, we believed there were 

good chances of detecting effects with the available sample size. 

 c) Impact Evaluation 

The analysis in this paper compares 1-year outcomes for treated subjects versus 

control subjects in the same Cohort. The main academic outcomes to be compared are 

dropout rates, repetition rates, and standardized tests results. An additional set of 

outcomes of interest are students’ academic expectations, use of time, and students’ and 

parents’ perceptions about the school educational climate.  

The simplest way of estimating the average treatment effect is by conducting a 

regression of each outcome on the coefficient of the treatment dummy, i.e. a 

dichotomous variable that takes the value of 1 if the adolescent attended the treatment 

school and 0 otherwise. However, one of the participants initially selected to enter the 

treatment school ended up not attending the school and two subjects from the control 

group ended up attending. Thus, the group of those that were finally treated differs 

slightly from those initially selected to be treated (the intention to treat group). In this 

context, a simple Ordinary Least Squares (OLS) regression like the one specified above 

may introduce bias in the impact estimate if selection into and out of the treatment 

group is not random. To avoid this problem, we use the intention to treat sample as an 

instrument for effective participation and estimate the effects using instrumental 

variables.  The F-statistic for the first stage exceeds 700, a signal that we are working 

with a highly predictive instrument of participation. We also adjust the regressions for 
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gender, an index of household durable goods, and parental education at baseline.3 

Although these characteristics are balanced across treatment types (i.e. not 

systematically related to treatment), using them as controls helps reduce the residual 

variance and improve the precision of the treatment effect estimation. Standard errors 

are robust to heteroscedasticity and adjusted for a small sample correction factor. In 

order to analyze the sensitivity of results to variations in the methodology, we compare 

the previous results with OLS estimates and with unadjusted instrumental variables 

estimates4.  

One concern when conducting random experiments is the possibility of 

contamination across subjects in the different treatment categories. The fact that 

subjects in treatment and control groups live in the same neighborhood could raise 

concerns about an indirect effect on control adolescents through friendships with the 

treatment school’s students. While such an effect would play in favor of our research 

(the real differences would be higher than the estimated ones), we believe such an effect 

to be unlikely. Due to the extended number of hours that students spend at school and to 

the different cultures between the treatment school and the public system, most students 

in the treatment school end up hanging out with their same school peers.  

In this sense, one could argue that the results of the impact evaluation may be 

influenced by positive peer effects on treatment group if the other treatment school’s 

students have greater ability or more committed parents than the public school peers of 

the control group. Though it is a possibility, previous literature (Booker, Gill, Lavertu, 

Sass, Witte and Zimmer, 2009) finds no systematic evidence to support the fear that 

independent schools are skimming off the highest-achieving students. Booker, Buddin 

                                                      
3 Due to missing parental education information for one subject, the regression misses one observation. 
We repeated the regression without controls and the results differed only slightly. We also run variations 
adjusting for the treatment school’s baseline placement test, but the inclusion of this variable did not 
change the estimation precision and reduced the number of observations due to missing data.  
4 Results mentioned but not shown are available from the authors upon request. 
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and Zimmer (2005) analyze the students who transfer from traditional public schools to 

independent schools and they show lower achievement scores prior to moving than their 

peers who choose to remain in a traditional public school, thus suggesting that 

independent schools seem to be not “cream-skimming” as critics fear, but rather 

attracting lower-performing students. Bifulco and Ladd (2006) find that independent 

school families have tended to select schools with students more similar both racially 

and socioeconomically to their own children than the students in their prior traditional 

public school, and, as a result, the independent schools seem to be more racially 

segregated than the traditional public schools. Thus, the sign of the peer effect is 

ambiguous. 

Another potential concern would arise if students at the treatment school entered 

the school with previous spillover effects through older siblings. In our study, students 

with siblings in the treatment school were automatically accepted at school and did not 

participate in the lottery. This strategy minimizes the risk of this other type of 

contamination. 

As usual in random evaluations of social programs, results of the control group 

may be negatively affected by the effects on motivation of the bad luck in the lottery. 

But we have to bear in mind that students, from both treatment and control group, come 

from families with enough motivation to seek for better education alternatives. 

In the first follow-up, our research focuses exclusively on the impacts of the 

school on the enrolled students. It does not measure potential spillover effects on family 

and community, such as improved employment status for family-members, better 

education decisions, or lower involvement of family members in risky or unhealthy 

behaviors. Recognizing that the school may extend its influence to other family 

members, we intend to explore these dimensions during the 3rd year follow-up through a 

household survey. 
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d) Cost-effectiveness 

A cost-effectiveness analysis compares the incremental opportunity costs 

associated with the treatment school to the impact of the program. The opportunity cost 

of the school includes all costs in human resources purchased and donated, the cost of 

infrastructure, the cost of supplies and materials, and other miscellaneous expenses 

(such as electricity, water, internet connection, insurance). In addition to assigning a 

market value to volunteer labor and donated resources, the estimation requires 

distinguishing the percentage of resources dedicated to the middle school program from 

other ongoing programs at the institution such as the high school for adults, alumni 

support, and community workshops. With these considerations in mind, we compute an 

estimate of the cost of the middle school per student and academic year, and compare it 

with a similar unit for public middle school programs. We then analyze the increased 

cost associated with the treatment’s improved outcomes. 

  

III.       Results 

Despite the relatively small sample size, we are able to identify various effects at a 

statistical significance of 95%. Tables 3-7 report instrumental variables estimates of the 

effects of the treatment school on student’s academic performance, educational 

resources, expectations, and perceptions about the school, as well as parent’s 

perceptions of the school climate. All regressions use the intention to treat dummy as an 

instrument for final participation, and adjust for adolescent’s gender, index of household 

durable goods, and parental education. It is important to note that all subjects in the 

control group ended up attending public schools when not drafted. This information 

helps understand the yardstick against which we are comparing the treatment school’s 

outcomes. Two public schools concentrated 40% of the control group’s enrollment; all 
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other control adolescents were dispersed in 13 different public schools.  

Table 3 shows the effects of participation in the treatment school on 1st year 

students’ academic outcomes. Each column represents a different measure of academic 

achievement. The first row shows the effects of the treatment school on academic 

outcomes relative to the control group. Standard errors robust to heteroscedasticity and 

adjusted for a small sample correction factor are reported in parentheses. The last row 

indicates the number of observations available for the estimation of each outcome. Out 

of the 101 original observations, one refused to participate in all instances of the study. 

For the remaining 100 observations we have full data on students’ promotion and 

dropout rates, 2 observations are missing data on the home interview, and 5 

observations have missing data on the math and language examinations. One additional 

observation was lost in the regressions due to missing data on parental education. 

These first findings show that the intervention reduced the likelihood of dropping 

out of school by 9.7 percentage points in the first year, a decrease of 100% relative to 

the dropout mean in the control group. In other terms, while 1 out of 10 subjects in the 

control group had dropped out of middle school by the end of the 1st year, the dropout 

rate was zero in the treatment school. Almost all dropouts were female and most of 

them reported they had abandoned school because of violent incidents. This desertion 

half-way throughout the first year explains partially the 18.5 percentage point difference 

in repetition rates between treatment and control subjects. But even when dropouts are 

left out, the repetition rate in the treatment school is significantly lower than among 

controls. One could argue that teachers in the treatment school retain failing students at 

lower rates because of their closer attachment to students due to the longer school day 

and a student centered approach. The data, however, reflects stricter rules in the 

treatment school than in control schools: students in the treatment group are more likely 

to be suspended from school (Table 4) and are more likely to feel a climate of respect 



 

 

15 

 

and discipline at the school (Table 6) in comparison to the control group. Also, class 

sizes are bigger in the treatment school than in public schools. The average class size is 

26 in public schools versus 35 in the treatment school. Thus, there are fewer students 

per teacher in public schools and one could argue that this may bias repetition rates in 

favor of public schools.   

We find no statistically significant differences in the results of the math and 

language PISA examinations. All students performed rather weakly in the math test. In 

order to properly interpret these results, we have to bear in mind that these examinations 

were elaborated by PISA to assess knowledge of older students (especially directed to 

those that have finished 3rd grade). This could explain the low rate of correct answers. 

Control subjects answered correctly 6 questions out of 22 and results in the treatment 

school were slightly higher in magnitude (6.2 correct questions), but the difference was 

not statistically significant. Something similar occurs with the results of the language 

examination: language grades are slightly higher in the treatment school than among 

control subjects, but the difference is not statistically different from zero. Along the 

same lines, there is a positive but non-significant effect of participation in the treatment 

school on the likelihood of finishing 1st grade without having to take compensatory 

exams in February. Interestingly, several of those who had dropped out in 2010 re-

enrolled in middle school in 2011. This explains why the difference in attendance at the 

beginning of 2011 is smaller than the difference in dropout rates identified in 2010. 

Table 4 displays differences in treatment intensity and resources between the 

treatment school and the public alternative. Subjects in the treatment group show a 

lower number of absences from school during the year than their counterparts in the 

control group. Although the difference is only statistically significant at p>0.10, we 

must take into account that the treatment school’s school-year begins one month in 

advance that public schools. When measured in terms of the total number of school 
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days, the fraction of school days absent is significantly lower in statistical terms for the 

treatment school. Students at the treatment school, on the other hand, have a higher 

number of suspensions from school during the year. This difference is statistically 

significant and unimportant in magnitude when considered in absolute value (1.8 

suspensions per year for control subjects vs. 2 for intervention subjects) but becomes 

more relevant when assessing the ratio of suspension to school days. The difference 

sheds light on one of the building stones of the treatment school’s pedagogic approach: 

discipline.  

 All adolescents in the treatment school report having sufficient books and 

materials to study; the rate is 89% among control subjects. Students in the treatment 

school spend 3.4 more hours per day at school than control subjects (whose average is 

5.3). This extended schedule is associated with less time sleeping, less time in the street, 

and also less time helping with household chores. Students attending the treatment 

school also spend half the time than control students travelling from home to school (or 

vice versa). This is associated with the treatment school’s policy of excluding applicants 

that do not live in Casavalle and with the insufficient availability of public school 

options in the neighborhood. While receiving more educational resources in many 

dimensions, class sizes are bigger in the treatment school than in public schools. The 

average class size is 26 in public schools versus 35 in the treatment school.  

 The effects of the intervention over the adolescents’ expectations and values are 

presented in Table 5.  The treatment school students have higher academic expectations 

than those attending public education. Participation in the treatment school increases the 

expectations of finishing college by 32 percentage points relative to a baseline rate for 

control individuals of 26%. Almost all students in the treatment school believe that 

being successful in life is important, an 11 percentage point increase over the average 

for the control group. About 65% of intervention subjects also believe that helping 
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others get out of poverty is very important in life, versus 46% in the control group. 

These two latter effects are only significant at p<0.10. 

 Students’ and parents’ perceptions about the school climate are also favorable to 

the intervention, as depicted in Tables 6 and 7 respectively.  Nearly all students in the 

treatment school feel happy about the school, feel that teachers are fair with students, 

and feel safe at school. These perceptions are almost 15 percentage points above those 

of control subjects. The differences are even higher when considering perceptions about 

discipline, respect, and conflict resolution. Only half of those in the control group 

believe that students in their school respect their teachers and staff, and that there is a 

disciplined environment. Among the treatment school students, 93% endorse these 

beliefs. Furthermore, only 28% of control subjects believe that students at their school 

can resolve conflicts without fights, offenses, or threats, while 81% of the treatment 

school students have that perception. There are no statistically significant differences 

between treatment and control subjects in feelings of discrimination and sense of 

difficulty with the school. 

 Regarding parents’ perceptions (Table 7), all of the treatment school parents 

believe that their children are secure at school and that the school is a source of support 

when they encounter problems. These rates are 66% and 45% respectively for parents of 

children in public schools. All parents in the treatment school get involved in some way 

with school activities, whereas only 6 out of 10 parents of public school students report 

collaborating with school activities. Seventy three percent of control parents think their 

children would learn more if professors were less likely to be absent from school. No 

parent of the treatment school students thinks this way. One of the most striking 

findings is that 61% of parents of control subjects would send their children to another 

school if they had the choice. No parent in the treatment school thinks about changing 

their child to another school. When asked to grade their child’s school on a scale from 1 
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to 12, the treatment school receives a grade of 11.5 versus 8.1 for public schools. 

Finally, less than four out of ten parents of subjects in public schools expect that their 

child will finish college, whereas that expectation is held by 63% of parents of students 

in the treatment school. All reported results are statistically significant at 5%.5  

In regard with the sensitivity of the results, they were re-estimated using OLS 

regressions with and without robust standard errors, and instrumental variables 

regressions without adjusting for the controls at baseline (gender, parental education, 

and durable goods). The different methods produce very slight differences in the 

estimated effects and standard errors, and do not change at all the conclusions reported 

above. Authors can make these results available to the reader if interested.  

 

IV. Discussion 

In a context of a deep crisis in a highly inflexible education public system, the 

treatment school shows unique features of high quality education, i.e., commitment of 

the staff, low drop-out and grade repetition rates, high positive expectations in parents 

and students, discipline, extended time at school, close relationship with the family and 

the community, interaction with students from other social contexts, educational and 

recreational workshops after school. Chang and Mehan (2011) emphasize that faculty 

and staff’s commitment to the objectives of the institution, expressed through a common 

language, common expectations and common forms of interaction, sets up the basis for 

the academic development of students and teachers’ professional growth. Rutherford 

(2006) highlights teachers’ empowerment in schools, which is manifested through a 

higher ability to decide about program contents, more leadership in education, and more 

investment in professional development. Booker, Gilpatric, Gronberg, and Jansen 

                                                      
5 The perception outcomes could be subject to measurement error. If such were the case, results could be 
biased towards zero and our findings would also reflect a lower bound for the underlying effects.   
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(2007) argue that independent schools improve student performance by adapting their 

programs to the context and characteristics of students. The capacity for innovation and 

exploration of new pedagogical approaches, a greater involvement of parents and 

families, community participation through financial support and volunteerism, and 

stronger pressure to achieve goals and be accountable to the community have also been 

identified as major drivers of success and satisfaction with the school (Berends, 

Cannata, Goldring, and Preston, 2012; Bifulco and Ladd, 2005; Bierlein, Finn, Manno, 

and Vanourek, 1998).   

Many of these attributes are found in the treatment school, as revealed in a 

recent study analyzing the perceptions of teachers and principals about the contribution 

to change and innovation in forty Uruguayan schools (Assandri, Podestá, Sarasola, and 

Troncoso 2010). The study measured six dimensions of the organizational culture in 

each school: (1) collegiality, which has to do with the interaction among teachers as a 

result of formal community needs (discussion of programs, methods, learning 

assessment, and strategies), (2) shared vision, which captures whether the members 

share the same goals and have a common vision about the center's goals, (3) shared 

planning, which inquires about teachers’ participation in programs aimed at evaluating 

and achieving common goals, (4) collaboration, which measures trust and support links 

in everyday practices among members of the organization, (5) professional learning, a 

dimension that tells if the teachers have a reflective attitude, are open to change, and are 

committed to their own learning and professional growth, and (6) transformational 

leadership, which reveals staff’s perceptions about management’s support of innovation, 

process improvement, and building of commitment among teachers. 

Almost all indicators of organizational culture were higher in the treatment 

school when compared to other schools. In particular, the study highlights the high 

levels of leadership and collaboration found within the institution, which exceed other 
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schools’ means in more than half a standard deviation. According to the report, “most of 

the staff in the treatment school believes that the management team supports 

innovations processes and generates commitment from teachers." It also highlights the 

widespread attitude of mutual support and joint search for solutions observed in the 

institution. 

In addition to the cultural factors that describe the relationship between teachers 

and school administrators, the treatment school differs from other middle schools 

because of its greater workload and schedule, a strong emphasis on discipline, a holistic 

approach towards the student, close interaction with families and the community, and 

accountability of outcomes and financial status. Regarding the schedule, students spend 

an average of 9 hours per day at school (3.5 hours more than students in public 

education) and the school year is 6 weeks longer than in traditional public schools. In a 

recent study for the United States, Hoxby and Murarka (2009) find a strong association 

between the length of the academic year and better academic results in independent 

schools. The extended daily schedule has also been associated with lower repetition 

rates in Uruguayan primary school (Buzzetti and Curti 2010). 

Students in the treatment school receive academic and personal support through 

reading, math, and study workshops, as well as through the close supervision of a 

monitoring team integrated by psychologists and social workers. A wide variety of other 

workshops (computing, communication, sports, crafts, theater, music, cooking) and off-

campus activities (camps, day trips) contribute to stimulate interest, strengthen job 

skills, and work values. The involvement of families in the school’s activities is part of 

the educational proposal. Each family participates at least in one committee (cleaning, 

school maintenance, breakfast or lunch, outings) throughout the year. At least one adult 

in the family is expected to respond for the student’s behavior and academic 

development. In addition, a number of workshops, including computing, gym, and 
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cooking, are open to family members and adults from the community. Strict discipline 

and a religious approach complete the pedagogical proposal. While the school has a 

Catholic Christian philosophy, students are given complete freedom of worship. 

The focus of the treatment school on disadvantaged adolescents allows the 

school staff and educators to successfully address context-specific problems 

experienced by students. But as some opponents of independent schools have argued, 

the approach raises concerns about the potential segregation of students. To avoid this 

problem, the school is continuously promoting the exchange between students and 

adolescents and adults from other social contexts.  This is done through interaction with 

volunteers in the school, through outings, and through sports competitions. 

Accountability for students’ performance and financial management of the organization 

is a final factor that distinguishes the treatment school from other schools.  

The impact evaluation discussed in this report, at one year follow-up from the 

initiation of treatment, shows a strong impact of the treatment school on students’ 

retention in the schooling system and on their likelihood of promotion. No statistically 

significant differences are perceived, however, on learning outcomes, as measured by 

the math and language tests. This result is in line with the literature in the United States, 

that shows that the strongest improvements in learning for students that attend 

independent schools occur after the first few years (Booker, Gilpatric, Gronberg, and 

Jansen, 2007; Lavertu and Witte 2009). 

Our results also show high levels of satisfaction among treatment students and 

their families with the school. Students in the treatment school feel happier and more 

secure at school than control subjects. One of the most striking differences between 

treatment and control subjects has to do with students’ perceptions of respect, 

discipline, and conflict resolution at school. The violence with which control 

adolescents perceive the relationships with their peers is a matter of great concern. Only 
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one in four students in the control group believe that youth in their schools resolve 

conflicts without fights, insults, or threats. Violence is also behind school dropout 

decisions. As mentioned before, most dropouts are female who justify their 

abandonment by problems of insecurity and violence at or in the vicinity of the school. 

In this sense, the relative closeness of the treatment school to the students’ homes and 

the internal atmosphere of cohesion appear to operate as protective factors, contributing 

to retain students.  

Another highlight in our findings is the significant effect of treatment on 

students’ academic expectations. Only a year after the initiation of the intervention, the 

treatment school students are twice as likely to believe they will graduate from college. 

A similar change occurs in their parents' expectations, suggesting that the school fosters 

parental confidence in their children and strengthens the family’s commitment in their 

child’s education. 

A final salient result is the high fraction of parents of public school students 

(68%) that report they would send their child to another school if they were able to 

choose. This claim reflects a high level of dissatisfaction with the traditional educational 

system and a clear difference in opportunities with youth from other strata of society 

who have the ability to choose. 

Regarding costs, the annual operating costs in the treatment school were US$ 

1400 per student in 2010, without taking into account in-kind donations (food, book, 

materials) and volunteer workload. When these are assigned an opportunity cost, the 

school’s cost doubles. Data from the National Administration of Public Schooling 

shows that in 2008 the average running cost of a public middle school was US$ 1279 

per student per year. If we express these costs in Uruguayan pesos and convert them to 

2010 currency, the amount is US$ 1470. On the other hand, the Uruguayan Institute of 

Children and Adolescents (INAU), a government institution that finances private after-
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school youth programs for socioeconomically disadvantaged students, pays US$ 1300 a 

year for each adolescent attending such programs. These centers would be the 

counterpart for the afternoon activities at the treatment school. The figures above 

suggest that the treatment school’s school budget is very similar to what the Uruguayan 

Government pays today for a disadvantaged student attending a public middle school 

and an after-school program. 

Because a fraction of the control subjects (15%) attend after-school programs, 

we cannot say that the effects of the treatment school build exclusively upon the 

outcomes attained in the formal public education. Still, our findings are probably a 

lower bound for that effect. In order to construct a cost-effectiveness ratio, we need to 

consider the extra-cost for those students attending after school-programs. The average 

cost for control subjects when taking this into account is US$ 1632. Thus, the 

incremental cost of the treatment school’s program per student per year would be US$ 

2800-1632 = 1168. This would be the dollar incremental amount that would be needed 

annually in order to reduce repetition rates to zero in a similar population.  

 

V. Conclusions 

Policymakers and politicians of all sectors in Uruguay –and in Latin America 

(Adriazola,  Macedo,  Katzkowiz, and Salgado, 2005)- seem to agree on the urgent need 

to improve public education, reverse the country's human capital deterioration, and 

promote equality of opportunities. However, there is little consensus on how to make 

progress towards these objectives. We aim to contribute to this debate by showing 

differences in outcomes between the public school model and an alternative academic 

program, a tuition-free privately managed school in one of the poorest neighbors. Our 

evaluation follows up and compares two groups of 1st year middle school students that 

were randomly assigned to attend this privately managed school or to attend public 
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schools as usual. Our analysis also quantifies the incremental costs associated with the 

school’s better outcomes, relative to the control group’s alternative.  

Following Bierlein, Finn, Manno, and Vanourek (1998), we identify several 

features that distinguish the evaluated program, the treatment school, from traditional 

public schools in Uruguay. These are: a) an individualized educational approach 

(although the formal curriculum is dictated by the National Administration of Public 

Education); b) autonomous and efficient organization (the school is smaller and more 

likely to be flexible and incorporate innovative initiatives); c) greater organizational 

leadership; d) strong interaction with the family; e) extended schedule; f) community 

involvement through financial aid and volunteering; and g) accountability. As a signal 

of its organizational quality, the treatment school was awarded on March 2011 the 

Integrated Quality Project Certification, accredited by the Agency for the External 

Assessment of Quality in Educational Centers (Bilbao, Spain). 

The international literature on independent schools has attributed the merits of 

these educational centers to the autonomy of management and to the effects of 

competition. Unlike these international examples, the treatment school does not 

compete for students or public funding with other schools. First, it is one of a few 

private schools to provide free of charge formal middle education to disadvantaged 

adolescents. Second, its size is small enough not to be considered a threat by other 

public schools in the city. This makes the treatment school’s case unique. By saying 

this, we do not intend to underestimate the potential value of competition, but cannot 

attribute our findings to this force. The results presented here can only be attributed to 

an independent administration that has managed to combine inputs correctly and adapt 

to the context and special requirements of their students.6 

                                                      
6
 We cannot ignore that part of the intervention's success relies on the particular characteristics and 

leadership of the treatment school’s principal, staff, and teachers. 
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The external validity of our conclusions is limited in principle to families similar 

to those that sign up their children in the treatment school and that satisfy the treatment 

school’s inclusion criteria. In other words, our conclusions can only be extrapolated to 

adolescents that do not exceed the grade-appropriate age in more than a year, and that 

come from poor families with enough motivation to seek for better education 

alternatives. Despite this selectivity, we believe the number of Uruguayan families in 

this same situation is non-negligible –similar to many Latin American countries- if we 

consider that forty percent of Uruguayan adolescents (80,000) are poor.7  

The treatment school’s experience can provide new tools to policy makers and 

educators that want to pursue the road of higher quality of education for the poor. The 

extension of public funding to privately managed schools that are demonstrating 

positive results could be a promising pathway to improve academic outcomes among 

poor adolescents. And beyond enhancing the positive attributes of a particular school 

model, this work is a red light on the opportunities that thousands of adolescents are 

being denied and on the urgent need to offer alternatives that allow them to develop 

their potential and provide them with minimal tools to escape poverty. 

  

                                                      
7
 Only 4,000 of these adolescents participate in after-school programs. 
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Table 1. Table of means by subsamples. 

Variables 
Randomized 
candidates 

Excluded 
candidates 

Candidates  
selected a 

priori 

Households  
w/children 

ECH09 
Dif  

(2)-(1) 
Dif  

(3)-(1) 
 (1) (2) (3) (4) (5) (6) 
Demographic Characteristics       

Age 
12,259 12,708 12,215  0,449*** -0,045 

N=95 N=33 N=26    

Male 
0,450 0,512 0,577 0,510 0,062 0,127 
N=100 N=43 N=26 N=33.939   

Academic Indicators       

Preschool Attendance 
0,733 0,621 0,714 0,783 -0,112 -0,018 
N=86 N=29 N=21 N=33.939   

Public Primary School Attendance 
0,707 0,719 0,692  0,012 -0,015 
N=99 N=32 N=26    

Children’s Club Attendance (if Public 
Primary School Attendance) 

0,313 0,382 0,308  0,069 -0,005 
N=99 N=34 N=26    

Good/Excellent  Student 
0,460 0,235 0,423  -0,225** -0,037 
N=100 N=34 N=26    

Average/Regular Student 
0,440 0,618 0,500  0,178** 0,060 
N=100 N=34 N=26    

Bad Student 
0,100 0,147 0,077  0,047 -0,023 
N=100 N=34 N=26    

Repeated at least One Grade  
0,170 0,349 0,077  0,179*** -0,093 
N=100 N=43 N=26    

Results from pre-Test  
4,802 4,421 5,680  -0,381* 0,878*** 
N=96 N=38 N=25    

Less than 4 in pre-Test  
0,396 0,526 0,200  0,130* -0,196** 
N=96 N=38 N=25    

Religion       

Catholic 
0,500 0,176 0,423  -0,324*** -0,077 
N=98 N=34 N=26    

Other Religions 
0,071 0,088 0,115  0,017 0,044 
N=98 N=34 N=26    

Household Environment       

Number of People at Home 
4,460 4,412 5,231 4,157 -0,048 0,771** 
N=100 N=34 N=26 N=18.648   

Both Parents at Home 
0,560 0,676 0,577 0.629 0,116 0,017 
N=100 N=34 N=26 N=18.648   

Only one Parent at Home 
0,190 0,176 0,154 0.367 -0,014 -0,036 
N=100 N=34 N=26 N=18.648   

House Owner 
0,571 0,600 0,654 0,568 0,029 0,082 
N=98 N=15 N=26 N=18.648   

Parents’ Education: Primary only 
0,567 0,467 0,577 0,630 -0,100 0,010 
N=99 N=15 N=26 N=18.648   

Parents’ Education: High School Grad 
0,131 0,133 0,115 0,312 0,002 -0,016 
N=99 N=15 N=26 N=18.648   

Household Head Works  
0,949 0,933 0,885 0,810 -0,016 -0,065 
N=99 N=15 N=26 N=18.648   

Household Income  
12.108 15.331 10.821 31.482 3.222*** -1.288 
N=100 N=43 N=26 N=18.648   

Durable Goods Index 
0,319 0,306 0,292 0,383 -0,013 -0,027 
N=100 N=34 N=26 N=18.648   

Cash Transfers from Government 
0,495 0,467 0,615 0,613 -0,028 0,120 
N=99 N=15 N=26 N=18.648   

*Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
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Table 2. Mean Comparison of Baseline Characteristics. Group Subject to Randomization. 

Variable Treated + Control Treated  Control  
Dif (2)-

(3) 
 (1) (2) (3) (4) 
Demographic Characteristics     

Age 
12.259 12.286 12.239 0.047 

N=95 N=42 N=53  

Male 
0.450 0.432 0.464 -0.032 
N=100 N=44 N=56  

Academic Indicators     

Preschool Attendance 
0.733 0.750 0.717 0.033 
N=86 N=40 N=46  

Public Primary School Attendance 
0.707 0.705 0.709 -0.005 
N=99 N=44 N=55  

Children’s Club Attendance (if Public School 
Attendance) 

0.313 0.318 0.309 0.009 
N=99 N=44 N=55  

Good/Excellent  Student 
0.460 0.523 0.411 0.112 
N=100 N=44 N=56  

Average/Regular Student 
0.440 0.386 0.482 -0.096 
N=100 N=44 N=56  

Bad Student 
0.100 0.091 0.107 -0.016 
N=100 N=44 N=56  

Repeated at least One Grade  
0.170 0.159 0.179 -0.019 
N=100 N=44 N=56  

Results from pre-Test  
4.802 4.884 4.736 0.148 
N=96 N=43 N=53  

Less than 4 in pre-Test  
0.400 0.372 0.415 -0.043 
N=96 N=43 N=53  

Religion     

Catholic 
0.500 0.568 0.444 0.124 
N=98 N=44 N=54  

Other Religions 
0.071 0.091 0.056 0.035 
N=98 N=44 N=54  

Household Environment     

Number of People at Home 
4.460 4.455 4.464 -0.010 
N=100 N=44 N=56  

Both Parents at Home 
0.560 0.568 0.554 0.015 
N=100 N=44 N=56  

Only one Parent at Home 
0.190 0.159 0.214 -0.055 
N=100 N=44 N=56  

House Owner 
0.571 0.605 0.545 0.059 
N=98 N=43 N=55  

Parents’ Education: Primary only 
0.567 0.614 0.527 0.087 
N=99 N=44 N=55  

Parents’ Education: High School Grad 
0.131 0.136 0.127 0.009 
N=99 N=44 N=55  

Household Head Works 
0.949 0.932 0.964 -0.032 
N=99 N=44 N=55  

Household Income according to the Survey 
12,108 11,516 12,574 -1,058 
N=100 N=44 N=56  

Durable Goods Index 
0.319 0.345 0.299 0,047 * 
N=100 N=44 N=56  

Receiving Economic Transfers from Government 
0.495 0.477 0.509 -0.032 
N=99 N=44 N=55  

*Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
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Table 3:  Treatment Effects on Academic Achievement 

Instrumental Variables 
Estimation 

Dropped out 
from school in 

2010 

Was not 
promoted to 

2nd grade 

Was promoted 
in December 

with no further 
requirements 

Was enrolled 
in school in 

2011 

Math test 
results 2010 
(max=22) 

Spanish 
Language test 
results 2010 

(max=3) 

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

Treatment -0.097** -0.185*** 0.115 0.046 0.156 0.167 

         (0.044) (0.061) (0.102) (0.033) (0.671) (0.136) 

Controls: 

Male         Yes Yes Yes Yes Yes Yes 

Asset Index Yes Yes Yes Yes Yes Yes 

Parent High School Dropout Yes Yes Yes Yes Yes Yes 

Parent High School Graduate Yes Yes Yes Yes Yes Yes 

Observations      97 99 99 99 92 92 
Standard errors are in parentheses. *Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
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Table 4: Treatment Effects on Resources and Use of Time 

  
School 

Absences 
(2010) 

Suspensions 
from school 

(2010) 

Class Size 
2010 

Student finds 
educational 
materials 

appropriate 

Time spent at 
school 

(hours/day) 

Time spent 
sleeping 

(hours/day) 

Time spent on 
the street 

(hours/day) 

Time spent 
helping in 
household 

chores 
(hours/day) 

Travelling 
time to school 

(minutes) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Treatment -2.523* 0.133*** 8.995*** 0.133** 3.421*** -0.569** -0.585*** -0.464*** -7.996*** 

         (1.381) (0.046) (1.267) (0.055) (0.330) (0.220) (0.187) (0.155) (2.423) 

Controls: 

Male         Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Asset Index Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Parent High School Dropout Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Parent High School Graduate Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 92 92 87 92 97 97 97 97 92 
Standard errors are in parentheses. *Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
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Table 5: Treatment Effects on Students’ Expectations and Values 
 

  
Expects to 
complete 
college 

Success in 
life is very 
important 

Helping 
people get out 
of poverty is 

very 
important 

 

   (1) (2) (3)  

 Treatment 0.322*** 0.105* 0.186* 
          (0.106) (0.058) (0.107) 
 Controls: 
 Male         Yes Yes Yes 
 Asset Index Yes Yes Yes 
 Parent High School Dropout Yes Yes Yes 
 Parent High School Graduate Yes Yes Yes 
 Observations        99 97 97 
Standard errors are in parentheses. *Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
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Table 6: Treatment Effects on Students’ Perceptions About the School Climate 

  
Feels happy 
about school 

Feels safe at 
school 

Feels a 
climate of 
respect and 
discipline 

Feels that 
students 
solve 
conflicts 
without 
fights or 
threats  

Feels at ease 
with other 
students 

Thinks  that 
professors 
are fair  

Talks to 
educators 
about 
worries/ 
concerns 

Feels 
discriminated 

Feels that 
school is 
difficult 

Thinks that 
what he/she 
is learning is 
useless 

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

Treatment 0.129** 0.136*** 0.387*** 0.537*** 0.036 0.144** 0.077* -0.063 -0.060 -0.016 

         (0.063) (0.050) (0.088) (0.091) (0.045) (0.057) (0.043) (0.066) (0.101) (0.017) 

Controls: 
Male         Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Asset Index Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Parent High School Dropout Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Parent High School Graduate Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations       92 92 92 92 92 92 92 92 92 92 
Standard errors are in parentheses. *Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
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Table 7: Treatment Effects on Parents’ Perceptions about the School’s Climate 

  
Child is safe 

at school 

Child finds 
help and 

motivation at 
school  

Child faces 
discrimination 

at school 

Child would 
learn more if 
professors 
assisted to 

classes more 
regularly 

Parent turns 
to the school 

in case of 
problems 

If given the 
choice, 

parent would 
send child to 

another 
school 

Parent 
collaborates 

with 
activities at 

school 

Grade 
awarded to 
the school 
(from 1 to 

12) 

Parent 
expects 

his/her  child 
to graduate 

from college 

Parent  thinks 
his/ her child 

won’t 
graduate 
from high 

school 

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

Treatment 0.355*** 0.088* -0.015 -0.742*** 0.578*** -0.663*** 0.451*** 3.404*** 0.266** -0.157* 

         (0.080) (0.045) (0.052) (0.078) (0.073) (0.084) (0.081) (0.387) (0.112) (0.090) 

Male 0.096 -0.036 0.028 -0.020 0.252*** -0.083 0.050 0.738* 0.050 0.140* 

         (0.072) (0.040) (0.048) (0.076) (0.079) (0.083) (0.081) (0.381) (0.101) (0.083) 

Asset Index -0.097 -0.152 0.007 0.028 -0.433** 0.091 -0.279 -0.770 -0.104 -0.061 

         (0.222) (0.140) (0.152) (0.201) (0.193) (0.219) (0.210) (1.147) (0.301) (0.232) 

Parent High School Dropout -0.113 0.042 0.024 -0.124* -0.166* -0.069 -0.017 0.202 0.272** -0.210** 

         (0.086) (0.052) (0.048) (0.074) (0.086) (0.084) (0.090) (0.469) (0.112) (0.097) 

Parent High School Graduate 0.049 -0.007 0.039 -0.288** -0.128 -0.212 -0.115 0.036 0.158 -0.192 

         (0.107) (0.088) (0.087) (0.124) (0.148) (0.158) (0.145) (0.625) (0.174) (0.143) 

Observations       92 89 91 86 90 92 92 92 93 93 
Standard errors are in parentheses. *Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
 

 



 Giving a Second Chance: an After-School Program in a Shanty Town 

Interacted with Parent Type  

Alejandro Cid 
Universidad de Montevideo 

 
and 

 
Martín A. Rossi* 

Universidad de San Andrés 

  January 1st, 2013 
 

Abstract 

The literature on the impact of after-school programs in shanty towns has focused on 

average effects, with mixed findings. A possible explanation to these inconclusive 

findings is that after-school programs have heterogeneous effects. Our hypothesis is that 

the impact of after-school programs depends on parent type. We concentrate on the 

impact of after-school programs on academic achievement, behavior, and grade retention 

at school. We employ the number of books at home as a proxy for parent type. We find 

that the after-school program under analysis is effective in raising children’s school 

achievement for those with a committed parent type.  

JEL Classification: I38; I28. 

Keywords: after-school; education; impact evaluation; randomized field experiment. 

 

I. Introduction 

There’s an important body of literature trying to estimate the impact of after-school 

programs on child behavior and educational achievement. Most previous research has 

focused on average effects and has produced mixed evidence. Some studies find after-
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school children outperform other students, some find they are no different, and some 

even find negative effects from after-school programs. 

One likely explanation for these mixed results is that the effects of after-school 

programs are heterogeneous. Our hypothesis is that the impact of after-school programs 

depends on parent type. One could roughly argue that in a population like a shanty town, 

one could find two types of individuals, (i) those who live there and represent a 

neglectful type of parent – they typically show a lack of responsibility and 

conscientiousness, have no great aspirations, and are uncommitted to the education of 

their family, and (ii) those who are committed to their children’s future well-being 

through education but live in that poor area because of bad luck (committed individuals 

who had bad luck in their lives and have been unable to escape the shanty town).  

The argument in favor of the correspondence between after-schooling and committed 

parents is not obvious. Is it a good policy to suggest that responsible and dedicated 

parents should leave their children many hours a day in an after-school program? 

Wouldn’t it be better for those children to remain at home in contact with their committed 

parents? Should policy be directed to the children of neglectful parents?  

'In this paper we try to address these questions. As a proxy for parent type, we 

employ the number of books at home. Previous findings (see Liu and Withford, 2011) 

suggest that the presence of books at home may be a measure of a family’s cultural 

capital and a predictor of personal and family habits such as the relative preference for 

educational activities, parental guidance on school matters, the encouragement to explore 

and discuss ideas and events, the language employed at home, and parents’ aspirations. 

This cultural capital could in turn guide social mobility and the accumulation of human 

capital. 

To study whether the impact is heterogeneous according to parents’ type we exploit a 

randomized program in a shanty town in Uruguay. Since 1997, the Los Pinos Education 
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Center has been developing an after-school program called Apoyo Escolar (School 

Support) in a neighborhood that shows one of the highest rates of poverty, school drop-

out rates, grade retention, drug consumption, and domestic violence in Uruguay. Every 

day, children attend Apoyo Escolar after school. At Los Pinos they have lunch, do sports, 

and receive homework support for five hours. In the short run, the program seeks to 

improve academic performance and behavior in the classroom. In the long run the 

program objective is preventing young adults entering into crime. 

To sum up, by using random assignment to evaluate an after-school program in a 

developing country, we find that it is effective in raising children’s school achievement 

for those who have committed parents. Thus, this paper provides evidence on 

heterogeneous effects of after-school programs. This is important for guiding public 

policy. 

The rest of the paper is as follows. Section II reviews related literature. Section III 

describes the program and explains the design of the experiment. Section IV presents the 

econometric model and results. Section V concludes. 

 

II. Related literature 

Impact evaluations of after-school programs have grown rapidly in recent years, 

spurred on by the pressure to guide policy choices by empirical evidence. After-school 

programs have been hypothesized to improve child behavioral and educational 

achievements, but most of these studies find mixed evidence on outcomes such as 

students’ achievement (math, language, and reading scores), behavior in the classroom, 

motivation, and social skills. 

Some studies find after-school children outperform other students (Dumais, 2009; 

Arbreton et al., 2008; Durlak and Weissberg, 2007; Lauer et al., 2006), some find they 

are no different (Zief, Lauver and Maynard, 2006; Zimmer, Hamilton and Christina, 
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2010; Bodilly and Beckett, 2005), and some find negative effects from after-schools 

(James-Burdumy, Dynarski and Deke, 2008; Grolnick et al., 2007; Black et al., 2009). 

Previous literature provides possible explanations for these mixed findings, including 

(i) the possible inexistence of a sequenced set of activities designed to achieve the 

targeted skill objectives (Apsler, 2009); (ii) the limited duration of the intervention 

evaluated (Durlak and Weissberg, 2007; Mahoney and Zigler, 2006); (iii) the existence of 

negative peer associations (Zief, Lauver, and Maynard, 2006) that may provide “deviance 

training” or may reinforce deviant attitudes and antisocial behavior (Rorie et al., 2010); 

(iv) children may be more fatigued and act up because they are spending more time away 

from their households, or could be misbehaving due to programs tolerating behavior for 

which students would be disciplined during regular school (James-Burdumy, Dynarski 

and Deke, 2008); (v) the possible low degree of contact with after-school educators 

(Grolnick et al., 2007); (vi) the necessity of staff effectiveness in creating emotional 

bonds with youth participants (Gottfredson et al., 2010); (vii) the fact that several other 

accepted goals of after-school programs (such as positive youth development, parent 

satisfaction, facilitating work, and peace of mind) were not considered adequately 

(Mahoney and Zigler, 2006); (viii) the “crossover” condition (also known as 

“contamination”) that usually refers to the inadvertent application of the treatment to the 

control/comparison group or the inadvertent failure to apply the treatment to persons 

assigned to receive it (Mahoney and Zigler, 2006; Riggs and Greenberg, 2004); (ix) it is 

not yet clear whether the relationship between attendance rates and after-school outcomes 

is linear or whether there is a point of diminishing returns after which attendance has a 

negative effect (Riggs and Greenberg, 2004); (x) it may be not enough to merely decrease 

children’s idle time, but rather it may be necessary to explore the type and quality of 

extracurricular involvement available to today’s children (Weisman et al, 2003). 
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Another explanation not addressed in the literature is that the average effect of after-

schools can be mixed because of heterogeneity. Hence, it is important to answer 

questions related to the variation in the impact across individuals or groups of 

individuals. In particular, we study the influence of heterogeneity in parents’ type on the 

performance of their children at school. In a shanty town, parents may have faced 

pressure to conform to peer norms and it may influence their type. For instance, when 

parents move to a shanty town, they can choose to associate with “committed” parents 

and adopt their norms, or befriend “neglectful” parents and adopt their norms to gain 

acceptance.  The “marginal man” hypothesis is employed by Fryer, Khan, Levitt, and 

Spenkuch (2008). This figure is depicted as someone who lives in a bi-cultural 

environment and is caught between two conflicting cultures thus causing inner conflict. 

Thus, each parent may care about popularity/social esteem in their neighbourhood and 

we could assume that social esteem depends on whether or not an individual is an 

accepted member of the peer group. Parents are able to choose whether to identify with 

neglectful or committed type parents. Type is unobservable, but others can infer an 

individual’s type from their observable choices.  

We employ the number of books at home as a proxy for parent type. Extensive 

research has been conducted to examine the relationship between student achievement 

and home environment such as the number of books. Liu and Withford (2011) suggest 

that the presence of books at home may be a measure of family cultural capital and a 

predictor of personal and family habits such as the relative preference for educational 

activities over other activities, parents’ guidance on school matters, the encouragement to 

explore and discuss ideas and events, the language employed at home, and parents’ 

aspirations. This cultural capital could in turn guide social mobility and the accumulation 

of human capital (Ozkal, Tekkaya, Sungur, Cakiroglu and Cakiroglu, 2011; Korat, Klein 

and Segal-Drori, 2007; Ngorosho, 2011).  
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To sum up, most of previous evaluations of after-school programs leave unanswered 

questions related to the variation in their impact across individuals or groups of 

individuals. In particular there’s no precedent in previous literature on the interaction 

effect of attending after-school and parent type on children’s education in shanty towns. 

 

III. Program and experiment design  

Previous literature on impact evaluation of after-school programs shows a great 

variety of activities covered by this name but many of these programs differ to a great 

extent in timing, aims, target population, staff qualifications, supplier (school or 

community), and neighborhood characteristics (Beets et al. 2009; Dzewaltowski 2010; 

Eble et al. 2010; Engels et al. 2005; He, Linden, and MacLeod 2009; Grolnick et al. 

2007; Gottfredson, Cross and Soulé 2007; Gottfredson et al. 2004; Gottfredson et al. 

2005;  Tebes et al. 2007).  

 Because of this variability, it is important for the researcher to define properly the 

program object of study: in the present study, we concentrate on the impact evaluation on 

children’s educational attainments particularly of those programs that operate on a 

regular basis after school time, that include some academic support services besides 

recreational activities, and that serve primarily low-income students of poorly-performing 

elementary schools. 

The Program 

The Los Pinos Education Center is a non-governmental organization at Casavalle, a 

neighborhood in the suburbs of Montevideo. This neighborhood shows one of the highest 

rates of poverty, drop-out rates from school, grade retention, drugs consumption, and 

domestic violence in Uruguay. Since 1997 Los Pinos has been developing a program 

called Apoyo Escolar that is focused on male children between six and 15 years old. 
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Children enter Apoyo Escolar when they are in first grade of primary school and are 

allowed to stay until they complete Middle School.  

Currently 220 children attend the program at Los Pinos daily, distributed in nine 

different groups by age and school grade. Through the academic year, from Monday to 

Friday, children attend regular school in the morning and Los Pinos in the afternoon (five 

hours a day). At Los Pinos they have lunch, practice sports, and receive support with 

their homework. Los Pinos also has a computer room where children can improve their 

computer skills. The program includes sports competitions (mainly athletics and rugby) 

against private schools from non-poor neighborhoods in order to allow them to interact 

with children from different social backgrounds. In addition, during most of the 

vacations, children attend Los Pinos in the afternoon for recreational activities. 

Furthermore, twice a year Los Pinos organizes three-day trips to the countryside, and 

also to other cities that they would most likely never have visited otherwise.  

In order to attend Los Pinos, each child has to pay ten dollars monthly (the average 

salary in this neighborhood is 200 dollars per month); if he is not able to afford it, a 

relative has to help once a week in the cleaning of the building. The remaining funding of 

Los Pinos comes from public funds (20 percent) and private donors (80 percent).           

Zief, Lauver, and Maynard (2006) and Aizer (2004) offer some mechanisms 

through which after-school programs could improve outcomes for participants, changing 

the environment in which young people spend their after school time—for example, 

increasing time in safe, supervised settings; academic support; participating in enriching 

activities; creating more positive peer associations; and increasing parental involvement 

in home and school activities. Also, Turmo et al. (2009) emphasize other positive 

mechanisms and point to the fact that after-school programs provide pupils with more 

learning opportunities than the experiences that school provides. The hypothesis is that 

after-school care schemes offer a better knowledge-basis for learning than school and 
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home environments only- that is, attending an after-school program can mean more time 

spent on homework (quantity of learning) and higher concentration on learning due to 

professional supervision by the after-school staff (quality of learning). Thus, after-school 

programs have been hypothesized to improve child behavior and educational 

achievements. 

The experiment’s design and data 

For the evaluation design we used randomized trials. Advertising for the after-school 

program Apoyo Escolar was aimed at finding male children starting their first grade of 

Primary School in 2010. During November and December 2009 promoters from Los 

Pinos visited eight local schools and provided the directors of these schools with 

brochures about Apoyo Escolar to distribute among parents. During February 2010 

promoters went to poor neighborhoods around Los Pinos visiting house by house (as well 

as going to local stores), distributing brochures of Apoyo Escolar. From this advertising 

effort, 54 candidates showed up. All the candidates were interviewed with their parents 

or mentor at Los Pinos. 

The selection process was as follows: (i) all 54 applicants (and their parents) were 

subject to an interview. In this baseline survey we collected data on a wide array of both 

the children’s characteristics and their household characteristics. To facilitate future 

contact we also asked for information such as personal email, postal address, and 

telephone number; (ii) from this population, 28 applicants were randomly assigned to the 

treated group. The remaining candidates were assigned to the control group. 

A necessary condition for the validity of the impact evaluation results is that every 

pre-treatment characteristic must be balanced between the control group and the treated 

group (the balancing condition). Thus, once the random allocation was performed, the 

balancing condition was checked. In case of significant differences at the ten percent 

level in mean pre-treatment characteristics between control and treated groups the 
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random assignment procedure was repeated until we obtained an allocation that fulfills 

the balancing condition. 

 

[Insert Table 1] 

 

Table 1 reports baseline characteristics that are directly available from the personal 

survey. In addition, we constructed two composite variables built as indexes. One of 

these variables is a Wealth Index. Children from wealthier households have more 

material resources to support their educational performance, so we created an index of 

relative wealth using the information from the personal interview that provides data 

about goods in the household such as a hot water heater, refrigerator, colour television, 

cable TV service, washing machine, dishwasher, microwave, computer, internet 

connection, and automobile for personal use. For each good i, we have constructed a 

dummy variable di that takes the value one if the house has this good or service, and zero 

if it does not.  

 

Wealth index = ∑i [1 – mean(di)] di 

         ∑i [1 – mean(di)]  
 
     

Therefore, as an indicator of relative welfare, the formula above assigned greater 

weight for those goods or services that are less frequent in households. 

The other composite variable is Some Kind of Disability, a dummy variable that takes 

the value one if the child has permanent vision difficulties, or has permanent hearing 

difficulties, or has permanent difficulties to learn, talk or walk, and zero otherwise.   

The main source of data on outcomes is the official school report that provides 

educational outcomes for each student. In Uruguay each student attending primary school 

receives a final school report in December and this report provides information on the 
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variation in academic performance and behavior between March and December (the 

academic year in Uruguay). Both academic performance and behavior in the classroom 

take the values 1 (Non satisfactory) to 10 (Excellent). In order to pass the academic year, 

each student must achieve at least a value of 4 (Good) in academic performance. Thus, 

we used the final report of December 2010 to obtain data on these educational outcomes.  

As usual in random evaluations of educational programs in extremely poor regions,  

at December 2010 we were unable to find six students from the original treatment group 

and two students from the original control group. Though we found some outcomes for 

them via phone calls, we were not able to collect the complete official school report in 

those eight cases. We compare the pre-treatment characteristics between the individuals 

that have suffered attrition and those students who remain in the treated/control groups, 

and fifteen out of eighteen variables remain balanced    

As usual in randomized experiments, some of the children originally assigned to the 

treated group ended up not being treated, and some of the children originally assigned to 

the control group ended up being treated. Table 2 reports the rate of non compliance. The 

presence of non compliant students potentially re introduces a “selection bias”, so we 

employ intention-to treat and instrumental variables to address this issue. 

[Insert Table 2] 

 

IV. Econometric model and results 

The primary purpose of this study is to determine the causal effect of attending Apoyo 

Escolar on children’s academic achievement and behavior. Formally we want to estimate 

the following equation: 

Yi=a+bTi+ei          (1) 

where Yi is any of the outcomes of interest for student i (Grade Retention, Variation of 

Academic Performance, Variation of Behavior at Classroom), Ti is a dummy variable 
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that takes the value of one for students assigned to the treated group and zero otherwise, 

b is the parameter of interest, and ei is the error term.  

To address the potentially endogeneity of attending the after-school program Apoyo 

Escolar in educational outcomes, we estimate equation (1) by Two Stage Least Squares 

(TSLS), where the endogenous dummy variable Attended Apoyo Escolar is instrumented 

by the exogenous Randomly Assigned to Apoyo Escolar. First-stage estimates are 

reported in Table 3. The point estimate of the coefficient on Randomly Assigned to After-

School is significantly different from zero and indicates that the probability for attending 

Apoyo Escolar is 23 percentage points higher for those randomly selected to the after-

school program compared to those who were randomly selected to the control group. 

Thus, the relevance condition is satisfied. 

 

[Insert Table 3] 

 

In Table 4 we present the main findings. In order to draw general conclusions in a 

context of multiple outcomes we construct an index that aggregate information on the 

three educational outcomes. To construct this summary index we followed the procedure 

used in Kling, Liebman, and Katz (2007) and Dal Bó and Rossi (2011). This overall 

index is defined to be the equally weighted average of z-scores of its components, with 

the sign of each measure oriented1 so that more beneficial outcomes have higher scores. 

The z-scores are calculated by subtracting the control group mean and dividing by the 

control group standard deviation. 

 

[Insert Table 4] 

 

                                                 
1 Summary Index = (-grade retention +variation of academic performance +variation of behavior at 
school)/3, all components built as z-scores.  
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In column (1) of Table 4 we report the intent-to-treat (ITT) estimates, the average 

treatment effect (OLS) estimates, and the TSLS estimates of the impact of the after-

school Apoyo Escolar on the index that aggregate Grade Retention, the Variation of 

Academic Performance and the Variation of Behavior at Classroom. The average 

estimates are not significant, a result that is consistent with previous literature that find 

little or null effects of after-school programs.  

Before the start of the program, and considering qualitative information provided by 

educators of the after-school program, we include proxy variables of parent commitment 

to education in the baseline survey. In interviews with educators, we find that they 

consider that parental engagement in their children’s education is a key issue to warrant 

the positive outcomes sought by the program Apoyo Escolar at Los Pinos. In addition, 

educators tell us that, despite their experience accumulated in the first 13 years of Los 

Pinos, they find very difficult to measure “parents’ engagement with education” because 

it does not seem to be related to parents’ education, or to the fact of living with both 

biological parents, or parents’ status in the labor market. Therefore, in the parents’ 

interview preceding the draw, we incorporate questions seeking observable pre-treatment 

characteristics that may reasonably be signals of “parents’ engagement”. We include four 

variables to employ as a proxy for parents’ commitment to education: (i) frequency of 

parents’ attendance to school meetings; (ii) frequency of homework revision by parents; 

(iii) frequency of parents and children having lunch/supper together; (iv) a dummy 

variable that takes the value one if the family reports having more than ten books 

(different from textbooks and simple magazines) at home. Among these four variables, 

only the variable More than Ten Books at Home has sample variability –in the other three 

variables almost all parents answer the same.  

Hence, we assume that the variable More than Ten Books at Home could be 

positively associated with parental commitment and engagement with their children’s 
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educational future (committed parents). This allows us to go beyond the simple average 

effects that have so far dominated the literature. 

Thus, we now focus our attention on the interaction effect: 

Yi=a+b(TixMi)+cTi+dMi+ei          (2) 

where Yi is any of the outcomes of interest for student i, Ti is a dummy variable that takes 

the value of one for students of the treated group and zero otherwise, Mi is a dummy 

variable that takes the value one for the students with more than ten books at home, b is 

the parameter of interest, and ei  is the error term.  

Column (2) in Table 4 shows that the direction of the effects of Apoyo Escolar 

interacted with the proxy of parents’ type is positive for ITT, OLS, and TSLS 

specifications. Also, in the ITT model, the effect on the overall index that averages 

together all three outcomes is statistically significant at 1.5 percent level (and the size of 

this overall effect is more than one standard deviation, in comparison with the control 

group).2 These results are similar when we control for the variables that are unbalanced 

due to attrition (age, grade retention in 2009, both biological parents at home). 3 The 

lack of statistical power could explain, at least partly, the low significance of the TSLS 

specification. 

Also, column (2) in Table 4 reports that the point estimate of the coefficient on More 

than Ten Books at Home –the proxy for committed parents - is not significantly different 

from zero for all specifications (ITT, OLS, and TSLS). This could suggest that being 

committed parents alone is not enough and they need some form of help, an opportunity 

to raise their children’s achievements – such as an after-school program for their kids. 

In Table 5 we investigate the effects on each of the three educational outcomes. 

 

                                                 
2 The absolute magnitudes of the indices are in units akin to standardized test scores: the estimates shows 
where the mean of the treatment group is in the distribution of the control group in terms of standard 
deviation units.  
3 Results mentioned but not shown are available from the authors upon request. 
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[Insert Table 5] 

 

In the three specifications (ITT, OLS, and TSLS), all the coefficients of the 

interaction variables have the expected signs: attending after-school and interacting this 

with parents’ engagement in their children’s education reduces grade retention and 

impacts favorably on the variation of academic performance and behavior in the 

classroom. The ITT estimates show that the interaction variable Randomly Assigned to 

After-School x More than Ten Books at Home has a significant positive impact around 

1.5 grade points4  on the Variation of Academic Performance (column 4) and on the 

Variation of Behavior in the Classroom (column 6) Also, after-school attendance 

interacted with parent commitment seems to have an impact on grade retention. Both ITT 

and OLS estimates show that the interaction variable reduces the probability of Grade 

Retention by nearly 40 percent (column 2).  Furthermore, all these results are similar 

when we control for the variables that are unbalanced due to attrition (age, grade 

retention in 2009, both biological parents at home). 5 Thus, the study finds evidence that 

after-school programs would demand parental commitment to education. The program 

Apoyo Escolar of Los Pinos has a positive impact on performance at school in those 

children who have committed parents. 

 

V. Conclusions 

We evaluate an after-school program in a shanty town by random assignment. In line 

with previous literature, we find no evidence of positive average effects on students’ 

academic performance and behavior at elementary school. By employing the number of 

books at home as a proxy for parent type, we study the influence of heterogeneity in 

parent type on the performance of their children at school. We find that this particular 
                                                 
4 Remember that both academic performance and behavior in the classroom take the values 1 (Non 
satisfactory) to 10 (Excellent). 
5 Results mentioned but not shown are available from the authors upon request. 
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after-school program is effective in raising children’s school achievement and behavior 

for those who have committed parents (that is, parents that show commitment to their 

children’s educational attainments).  

One potential explanation for these findings is that after-school programs do not 

produce positive impacts simply by changing the environment in which students spend 

their after school time. Increasing time in safe, supervised settings is not enough: parental 

involvement seems also to be crucial. This result could help to guide public policy. 

Akerlof and Kranton (2000) explore how to incorporate identity –self-image, ideal type, 

social category, self-destruction, self-realization - into models of behavior and, hence, 

allow an expanded analysis of parents’ and children’s outcomes. Parents’ identity may be 

associated with different social categories (committed / neglectful) and how other parents 

in these categories should behave. In a world of social differences, parents may –more or 

less consciously- choose who they want to be, what type of person to be.  Unwritten 

social norms are sustained by strong feelings of embarrassment, and guilt suffered from 

violating them. Those who seek upward mobility may be teased, mocked, and reviled by 

their peers. Thus, parental identity can affect parent-child interactions - in particular, 

parents’ commitment to their children’s education. Given the crucial role of parent type, 

further research should explore how to influence it. The social categories and behavioral 

prescriptions may be changed, affecting identity-based preferences. This possibility 

expands the scope of education policy in the study of social exclusion (Akerlof and 

Kranton, 2000). Might after-school programs change parent type? 

Parent type may affect children’s outcomes by means of cultural transmission. 

Intergenerational cultural transmission arguably plays an important role in the 

determination of many fundamental preference traits and most cultural traits and social 

norms such as attitudes towards education. For instance the persistence of “ethnic 

capital” in second and third-generation immigrants has been documented by a vast 
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literature on immigration and ethnic capital. The pervasive evidence of the resilience of 

traits across generations motivates a large fraction of research on cultural transmission 

(Bisin and Verdier, 2010). Hence, preferences that govern children’s behavior and their 

performance at school are partially transmitted through generations and acquired by 

different forms of social interaction. This may explain the channel from parent type 

towards children’s educational outcomes. 

In this first follow-up, we evaluate precisely the impact of a twelve month program 

on children of 6 or 7 years old. We also plan to track children and their families for a 

longer period in order to evaluate mid-term impacts: new skills cannot be acquired 

instantaneously, it takes time and effort to develop new behaviors, and relatively 

complicated skills must often be broken down into smaller steps and mastered 

sequentially. Also, we plan to collect data on other long term outcomes, such as 

involvement in criminal activities, drug consumption, and participation in higher 

education. In this paper, we focus on the short term impact of the program. 

Since Apoyo Escolar at Los Pinos is a program that includes a great variety of 

recreational and educational activities, in further research we should evaluate the 

different features behind an after-school program. This would provide a deeper picture of 

how these programs work, could help researchers to unravel the mechanisms behind the 

positive impacts obtained and could provide educators with more tools to focus on the 

essential features and improve the programs.   
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Table 1. Pre-treatment characteristics by treatment assignment 
 Treated Control Difference p-value 

Age (in months) 75.920 
(6.710) 

77.740 
(7.798) 

-1.810 0.359 

Grade Retention in 2009 0.214 
(0.417) 

0.222 
(0.423) 

-0.007 0.944 

More than 10 Books at Home 0.428 
(0.503) 

0.518 
(0.509) 

-0.089 0.513 

Attended Preschool Program 0.357 
(0.487) 

0.444 
(0.506) 

-0.087 0.517 

Mother’s First Son 0.428 
(0.503) 

0.259 
(0.446) 

0.169 0.193 

Drugs/Alcohol Problems at Home 0.107 
(0.314) 

0.111 
(0.320) 

-0.003 0.963 

Some Kind of Disability 0.357 
(0.487) 

0.444 
(0.506) 

-0.087 0.517 

Parent Unemployment 0.071 
(0.262) 

0.111 
(0.320) 

-0.039 0.616 

Time from House to Los Pinos 
(in minutes) 

12.141 
(10.490) 

13.001 
(7.565) 

-0.857 0.730 

Number of Siblings 1.531 
(1.290) 

1.550 
(1.250) 

-0.019 0.954 

Inhabitants at Home 4.600 
(1.396) 

4.700 
(1.409) 

-0.096 0.799 

Both biological parents 0.392 
(0.497) 

0.555 
(0.506) 

-0.162 0.234 

Mother’s Age (in years) 32.280 
(8.780) 

32.330 
(7.021) 

-0.047 0.982 

Mother’s Education (in years) 7.100 
(2.131) 

7.000 
(1.818) 

0.107 0.842 

Wealth Index 0.247 
(0.127) 

0.242 
(0.123) 

0.004 0.887 

School Los Junquillos 0.035 
(0.188) 

0.111 
(0.320) 

-0.075 0.290 

School 341 Artilleros Orientales 0.107 
(0.314) 

0.111 
(0.320) 

-0.003 0.963 

School 336 Los Ángeles 0.142 
(0.356) 

0.222 
(0.423) 

-0.079 0.454 

School 335 Capitán Tula 0.285 
(0.460) 

0.222 
(0.423) 

0.063 0.597 

Observations 28 26   
Note: Standard deviations are in parentheses. 
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Table 2 – Treated and randomly assigned to after-school 

Randomly Assigned to 
After-School   

After-School 
Attendance 0 1 Total 

0 19 14 33 

1 7 14 21 

Total 26 28 54 
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Table 3. First-stage regression 
  
 Dependent Variable: 

After-School 
Attendance  

Randomly Assigned to After-
School 

0.230* 
(0.131) 

  
Observations 54 
Notes: Standard errors are in parentheses. *Significant at the 10% level. 
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Table 4 - Effects of Apoyo Escolar on performance at school 
 Dependent Variable: Index of performance at school 
 (1) (2) 
   
Randomly Assigned to After-School 0.0437 

(0.238) 
-0.493 
(0.314) 

   
More than Ten Books at Home  

 
-0.466 
(0.314) 

   
Randomly Assigned to After-School x More 
than Ten Books at Home 

 
 

1.160 
(0.458)** 

Model ITT ITT 
   
After-School Attendance 0.0383 

(0.240) 
-0.351 
(0.330) 

   
More than Ten Books at Home  

 
-0.277 
(0.314) 

   
After-School Attendance x More than Ten 
Books at Home 

 
 

0.800 
(0.475)* 

Model OLS OLS 
   
After-School Attendance 0.146 

(0.798) 
-5.031 
(8.111) 

   
More than Ten Books at Home  

 
-2.577 
(3.498) 

   
After-School Attendance x More than Ten 
Books at Home 

 
 

6.251 
(8.255) 

Model TSLS TSLS 
Observations 46 46 
Standard errors are in parentheses. *Significant at the 10% level; **Significant at the 5% level; 
***Significant at the 1% level 
 



Table 5 - Effects of Apoyo Escolar on specific outcomes 
 

Standard errors are in parentheses. *Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 

 (1) (2) (3) (4) (5) (6) 
 Grade Retention 

 
Grade Retention 

 
Variation of 
Academic 

Performance at 
School 

 

Variation of 
Academic 

Performance at 
School 

 

Variation of 
Behavior at 

School 
 

Variation of 
Behavior at 

School 
 

Randomly Assigned to After-
School 

-0.0483 
(0.112) 

0.123 
(0.158) 

0.0833 
(0.377) 

-0.552 
(0.507) 

-0.00758 
(0.370) 

-0.818 
(0.491)  

       
More than Ten Books at 
Home 

 
 

0.217 
(0.160) 

 
 

-0.322 
(0.507) 

 
 

-0.741 
(0.491)  

       
Randomly Assigned to After-
School x More than Ten 
Books at Home 

 
 

-0.340 
(0.225) 

 
 

1.450 
(0.738)* 

 
 

1.741 
 (0.716)** 

Model ITT ITT ITT ITT ITT ITT 
       
After-School Attendance 0.0119 

(0.114) 
0.233 

(0.157) 
0.254 

(0.378) 
0.0143 
(0.531) 

-0.112 
(0.372) 

-0.643 
(0.517) 

       
More than Ten Books at 
Home 

 
 

0.241 
(0.146) 

 
 

0.131 
(0.505) 

 
 

-0.393 
(0.491) 

       
After-School Attendance x 
More than Ten Books at 
Home 

 
 

-0.450 
(0.223)** 

 
 

0.469 
(0.764) 

 
 

1.093 
(0.744) 

Model OLS OLS OLS OLS OLS OLS 
       
After-School Attendance -0.180 

(0.433) 
1.900 

(4.499) 
0.278 

(1.254) 
-5.643 

(10.476) 
-0.0253 
(1.236) 

-8.357 
(13.249) 

       
More than Ten Books at 
Home 

 
 

1.008 
(1.832) 

 
 

-2.752 
(4.518) 

 
 

-4.170 
(5.714) 

       
After-School Attendance x 
More than Ten Books at 
Home 

 
 

-2.337 
(4.539) 

 
 

7.283 
(10.662) 

 
 

10.04 
(13.484) 

Model  TSLS  TSLS  TSLS  TSLS  TSLS  TSLS 
Observations 49 49 46 46 46 46 
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Abstract 

We evaluate the impact of joint-liability incentives in the classroom using a randomized field 

experiment. The instructor designs groups of three students in the classroom and provides a 

premium to their homework's grade only if all three members of the group meet some 

requirements. To isolate the joint-liability effect from selfish motivations, we also design an 

individual incentives treatment. We find that joint-liability incentives impact positively on the 

grades attained in homework and midterm exams both in experimental courses and in other 

courses taken by the students in the semester. Though the average positive effect seems to 

disappear in final exams, the overall impact of joint-liability incentives on the academic 

achievements in the semester is still positive. A drawback of this program is a decrease in 

classmate satisfaction. The significant effectiveness of the peer monitoring developed by joint-

liability incentives in a group provides novel implications for the design of grading policies in 

the classroom and for other social settings where incentives may be based in peer monitoring or 

joint liability. 
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I. Introduction 

Incentives for teachers have received considerable attention in previous literature, but 

less attention has been paid to encouraging students (Angrist, Oreopoulos, and Williams, 2010; 

Angrist, Lang, and Oreopoulous 2009; Fryer 2010; Grant and Green, 2012) and the literature is 

not conclusive. For instance, recent research suggests that grades designed as individual 

incentives, or even monetary rewards, are not always effective motivators for students. Grading 

schemes have evolved throughout the history of educational systems, partly in response to 

demands for better information about undergraduate performance, but were never explicitly 

designed to motivate students (Grant and Green, 2012). We provide some ideas and results to 

design a system of incentives for students that does not require monetary rewards. 

One can think of a model in which the Principal (teacher) wants to exert effort from the 

Agents (students). For the design of such a contract (the grading rules of the course), we 

evaluate a novel design of student incentives, based on a joint-liability scheme. We borrowed 

the idea from the microfinance literature. One of the most important keys to success for the 

repayment rate in the microcredit experience is considered to be the joint-liability mechanism, 

that is, the bank provides small individual loans to a group of borrowers and enforces a contract 

in which an individual’s default on repayment implies penalties for the other group-mates. 

Theory argues that this instrument gives poor borrowers strong incentives to monitor each other 

and, thus, reduces moral hazard (Becchetti and Pisani, 2010; Banerjee and Duflo, 2010)  

We designed a joint-liability contract that gave students strong incentives to monitor 

each other. We evaluated the impact of this contract using a randomized field experiment. The 

instructor designed groups of three students in the classroom and provided a premium to their 

homework's grade only if all three members of the group met some requirements. To avoid 

self-virtuous group selection, participants were randomly assigned to each group. And, in order 

to distinguish the pure effect of peer monitoring from self-motivation, we also randomly 

assigned students to a group of individual incentives. Hence, applying randomization, we 
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assigned students to the joint-liability treatment, to the individual-incentives treatment and to 

the control group. 

We found that joint-liability incentives impacted positively on the grades achieved in 

homework and midterm exams both in experimental courses and in the other courses taken by 

students in the semester. Though the average positive effect seemed to disappear for final 

exams, the overall impact of joint-liability incentives on the academic achievements in the 

semester was still positive. On the other hand, the individual-incentive scheme had no effect. 

This result is in line with previous literature that provides no conclusive evidence about the 

effect of individual incentives on grades. We also explored the channels that may be operating; 

for doing this, we entered the black-box of the experiment with the help of a focus group of 

participants, and then tested several hypotheses for the results.  

The significant effectiveness of any peer monitoring developed by the joint-liability of 

group incentives provides novel implications for the design of grading policies in the 

classroom and for other social settings where incentives may be based in peer monitoring or 

joint liability. These ideas can be developed and tested in a broader class of issues, such as 

performance pay for teachers (where a joint-liability contract can be established, tying the 

earning of a bonus to the performance of other teacher´s students, and thus favoring peer-

monitoring between teachers), or to design a contracts between neighbors to reduce electric 

consumption in an apartment building, or between workers to increase output in a factory or 

office. In all these settings, peers (other teachers, neighbors, colleagues) can help the other 

members of the group meet the target (student grades, electric consumption, production), and 

thus joint-liability incentives could be better than individual ones if groups are small enough to 

reduce free-riding. 

The rest of the paper is organized as follows: section II describes the program and 

explains the experiment’s design, section III presents the econometric model and the results, 

and section IV concludes. 
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II. Program and experiment design 

Program 

The experimental courses were core classes for freshmen at Universidad de 

Montevideo, a private university in Uruguay –a developing country in Latin America. The 

course composition was primarily undergraduate students majoring in Economics, 

Management and Accountancy. Undergraduate students at Universidad de Montevideo have to 

complete a number of credits in core courses in order to obtain their bachelor’s degree1. Two of 

these core courses are Macroeconomics I and Descriptive Economics, which students usually 

take during their first year at university. These two courses were structured in the same way in 

the 2011 academic year: a midterm exam (35% of the final grade), eight take-home tests 

(15%), and a final exam (50%)2. The minimum grade to pass the course is 6 in a scale from 1 

to 12. Also, attendance to class is mandatory. Each course has sixty classes of fifty minutes 

each distributed throughout fifteen weeks and students may have up to fifteen absences. There 

is nothing atypical about the characteristics of these courses or the grading system in 

comparison with other courses offered at Universidad de Montevideo. We built a program that 

consists of giving incentives for take-home tests and attendance. 

We wanted to test if incentives designed as a joint-liability scheme improved academic 

outcomes. We faced two major challenges to determine this causal effect. The first one was 

self-virtuous group selection (no one wanted to be grouped with lazy classmates to minimize 

the probability of losing the reward), which we overcame with the random assignment of 

participants to groups. A second challenge was that if faced with an incentive, an individual 

may put in more effort, whether he is in a group or not. If we only had the joint-liability 

treatment and a control group we would not have been able to distinguish between selfish 

motivations to get the prize and pure peer monitoring. So we built two different treatments in 

                                                           
1 A different number of credits may correspond to each course. One credit corresponds to ten hours of class.  
2 The frequency of take-home tests is nearly one every two weeks. Instructors determined this number of take-
home tests looking for a sufficient number of occurrences that may form the habit of exercising. 
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the classroom: individual and joint-liability incentives, and a control group. With this design 

we thought that we could identify the pure monitoring effect of peers. 

Thus, we randomly distributed students in three groups3.In the Joint-liability group 

(Treatment group 1), the student was randomly assigned to a group of three and received a 

20% increase in the grade of each take-home test if each student of his/her group fulfilled two 

conditions: he/she obtained a grade of at least 6 in the take-home test, and he/she had no 

absences during the week in which the take-home test had to be handed in. 

In the Individual incentive group (Treatment group 2), the student received a 20% increase 

in the grade of each take-home test if he/she obtained a grade of at least 6 in the take-home test, 

and he/she had no absences that week. These were the same requirements as for Treatment 

group 1, but they did not depend on the compliance of others.  

In the Control group, the student did not receive any incentives besides the general grading 

conditions of the course. 

Take-home tests in this field experiment did not require team work, even for students in 

Treatment group 1. Each student was required to hand in his/her personal sheet with solutions 

at the beginning of the class and there was no problem if his/her solutions were identical to the 

ones of another classmate.  

For the evaluation design we used randomized trials, with the approval of the ethical 

review board of the university. There were 51 different students in this field experiment: 26 in 

Macroeconomics I and 25 in Descriptive Economics. The selection process was as follows. In 

August 2011, all 51 applicants were asked to take part in a survey. In this baseline survey we 

collected data on a wide array of student characteristics such as age, gender, working hours, 

hours devoted to sports and volunteering, high school of origin, region of the country they 

                                                           
3The grading of these take-home tests is done by research assistants that do not know the distribution of the 
students among the different treatments. 
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come from, distance between their home in Montevideo and the university, academic 

expectations, and number of friends in the course. We also had administrative baseline data 

provided by the university such as average grade in previous courses, and number of credits 

already yearned at the university. From this population, and given the restriction that the 

number of students in the joint-liability group had to be a multiple of three, 24 students were 

randomly assigned to Treatment group 1, 14 to Treatment group 2, and the remaining 13 

candidates were assigned to the control group. 

Timeline of the Program and Data Collection 

 

 

 

Once the random allocation was performed, the balancing condition was checked. If there 

were significant differences at the ten percent level in mean pre-treatment characteristics 

between the control and treatment groups, the random assignment procedure was repeated until 

we obtained an allocation that fulfilled the balancing condition. 

[Insert Table 1] 

Table 1 reports the balancing condition and shows that the three groups had similar 

characteristics. They were balanced in eighteen observable variables. By the random allocation 

design, the probability of receiving a treatment was orthogonal to students’ characteristics. 

Therefore, including these characteristics in the regression model, while it may reduce standard 

errors, is not necessary for consistency4. 

As usual in studies that follow students during the period of classes, some observations 

suffered attrition. In November 2011 two individuals from Treatment Group 1, one from 
                                                           
4 Our findings do not change if we include controls in the estimates.  

1
st

 week of 

classes in August 

2011 

Surveys to obtain 

baseline 

characteristics 

2
nd

 week of 

classes in August 

2011 

Randomization & 

start of the 

program 

15
th

 week of classes 

in November 2011 

Surveys, evaluation 

of instructors and 

end of the courses 

Final Exams 

Three 

possibilities: 

December 2011, 

February 2012 

and March 2012  
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Treatment Group 2, and three from the Control Group dropped out of the program. We had 

some outcomes from them during the courses and from follow-up administrative data, but we 

were not able to collect the complete data (grade in midterm exam, satisfaction with classmates 

or evaluation of the instructor) in these six cases due to different reasons (most students were 

freshmen and usually a certain number of them change to other degrees, some drop out of the 

course before the midterm exam, and some refuse to evaluate the instructor because the 

evaluation demands extra time out of class).  

We compared the pre-treatment characteristics of the individuals that suffered attrition and 

those students who remained in the treatment/control groups. Since fifteen out of the eighteen 

variables remained balanced, the baseline data provided a measure of the similarity of these 

two groups. Only three variables were not balanced: students that are not from Montevideo, 

students with fewer friends, and students with more unknown people in the class tended to drop 

out more5. 

III. Econometric model and results 

The primary purpose of this study is to determine the causal effect of Treatment 1 (joint-

liability incentives for undergraduate students) and Treatment 2 (individual incentives) on 

students’ achievements. Formally we want to estimate the following equation: 

Yi=a+bT1i+ cT2i +dGroupi+Xi’f+e i      (1) 

where Yi is one of the outcomes of interest for student i (percentage of take-home tests handed 

in, average grade in take-home tests, grade in midterm exam, grade in final exam, average 

grade in midterm exams and homework of other simultaneous courses, average grade in final 

exams of other simultaneous courses, accumulated grade average in the student’s career, total 

number of credits earned in the semester), T1i is a dummy variable that takes the value of one if 

                                                           
5 We included these variables in the regressions and our findings were not modified. They are available upon 
request. 
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student i  is assigned to Treatment group 1 and zero otherwise, T2i is a dummy variable that 

takes the value of one if student i  is assigned to Treatment group 2 and zero otherwise, b and c 

are the parameters of interest, Groupi is a dummy variable that takes the value of one if student 

i belongs to the Macroeconomics course and zero otherwise, Xi is a matrix of student 

characteristics, and ei is the error term. Given that no-compliers are not a problem, we can 

estimate this equation consistently with Ordinary Least Squares (OLS). 

Prior research suggested that graded homework causes students to devote more effort than 

when they are assigned non-graded homework (Pozo and Stull, 2006). Does providing joint-

liability and individual extra incentives for take-home tests raise the student’s overall academic 

performance? We are in a context of multiple outcomes. So in order to draw general 

conclusions, in Table 2 we present findings of a summary index that aggregates information 

over the eight educational outcomes. To construct this summary index we followed the 

procedure used in Kling, Liebman and Katz (2007) and Dal Bó and Rossi (2011). This overall 

index is defined as the equally weighted average of the z scores of its components, with the 

sign of each measure oriented so that more beneficial outcomes have higher scores6. Z scores 

are calculated by subtracting the control group mean and dividing by the control group 

standard deviation. 

[Insert Table 2] 

Table 2 shows that the effect of Treatment 1 (joint-liability incentives), on the overall 

index that averages together all eight outcomes, is statistically significant and the size of this 

overall effect is around 0.45 standard deviations, in comparison with the control group7 8. 

                                                           
6 Summary index = (percentage of take-home tests + average grade in take-home tests + grade in midterm exam + 
grade in final exam + average grade in take-home tests and midterm exams of other simultaneous courses + 
average grade in final exams of other simultaneous courses + accumulated average grade during the student’s 
career + credits earned in the semester)/8, all components built as z scores.  
7 Table 2 considers 43 individuals due to the fact that, besides the six individuals who suffer attrition, two students 
did not take the final exam (they did not reach the required minimum grade of 4 in homework and midterm). 
8 The absolute magnitudes of the indices are in units akin to standardized test scores: the estimates show where the 
mean of the treatment group is in the distribution of the control group, in terms of standard deviation units. 
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These results are similar when we control for the variables that are unbalanced due to attrition 

(interior as region of origin, number of friends in the class, number of totally unknown people 

in the class)9. Given that grades in take-home tests in the experimental courses may be too 

noisy (students may cheat due to the pressure exerted by peer monitoring), we also built the 

index without the variable average grade in take-home tests and the results were similar10.This 

positive average effect of the joint-liability mechanism is also present in other research areas 

like Microfinance (Becchetti and Pisani, 2010; Banerjee and Duflo, 2010). 

On the other hand, as Table 2 shows, Treatment 2 (individual incentives) had no 

significant effect on the students’ performance in the course. This result is in line with previous 

literature that suggests that though grades may theoretically be valuable as an ability signal in 

the job market (Zubrickas, 2012), they are not effective motivators in classes at universities 

(Grant and Green, 2012), at least when they are designed as individual incentives. 

The fact that Treatment 1 (joint-liability incentives) increases the index of overall 

performance may be the result of different patterns of effects over the individual outcomes that 

are included in the index. Thus, in Table 3 we investigate the effect of the treatments on each 

of the eight educational outcomes that are linked with the student’s academic performance11. 

[Insert Table 3] 

The first column of Table 3 reports the effects on the percentage of take-home tests handed 

in by the students. Treatment 1 (joint-liability incentives) seems to have impacted positively on 

the homework done by students, increasing the percentage of take-home tests handed in by 18 

percent, which represents an increase of 30 percent in comparison with the control group. 

Treatment 2 (individual incentives) did not show any significant impact. In the second column, 

                                                           
9Results are available from the authors upon request. 
10Results are available from the authors upon request. 
11 The results are similar when we include no controls and when we control for the variables that are unbalanced 
due to attrition. Results are available from the authors upon request. 
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we observe the effect of the treatments on the average grade of take-home tests12. We 

standardized the results of the average grade in take-home tests for each of the courses 

(Macroeconomics and Descriptive Economics)13. While Treatment 1 (joint-liability incentives) 

increased the standardized average grade in take-home tests by .64, Treatment 2 (individual 

incentives) seemed to have no effect. The third column shows us the impact of the treatments 

on midterm examinations. We also standardized the results of grades in midterm exams for 

each of the courses (Macroeconomics and Descriptive Economics). Those who received 

Treatment 1 (joint-liability incentives) outperformed the control group by nearly .7 in the 

standardized grades of midterm examinations. Once again, Treatment 2 (individual incentives) 

did not show a significant impact. In column four, we see that the estimates do not report a 

significant impact on the grade in the final examination. At first sight, these findings could 

show that the positive impact of group incentives is present only in the short run (a higher 

percentage of take-home tests handed in with higher grades on average and higher grades in 

midterm exams) and fades out in the long run (there is no improvement in the grade in the final 

exam among students who receive the treatments). Moreover, it may be stated that this 

program of extra incentives may distort the amount of time that students devote to the different 

courses of the semester. In other words, these incentives may divert the students’ efforts from 

other courses, condemning them to poorer results in the grades achieved in other courses. In 

order to study this argument, we should find out the spillover effects of this extra incentives 

program. 

The fifth column of Table 3 reports the effects of the treatments on the average grade 

achieved in midterm exams and homework of other simultaneous courses taken by the students 

in the same semester. Treatment 2 (individual incentives) did not show a significant impact, but 

Treatment 1 (joint-liability incentives) increased the average grade of midterm exams and 

                                                           
12 We do not include the 20% prize in this average grade. 
13 The standardized grades are calculated by subtracting the course mean (Macroeconomics I or Descriptive 
Economics) and dividing by the course standard deviation. 
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homework of simultaneous courses by 1.15, an increase of nearly 20 percent in comparison 

with the control group. 

Though in column six we observe that there was no improvement in the average grade in 

the final exams of the other simultaneous courses among the students who received the 

treatments, the seventh and eighth columns show positive spillover effects. The joint-liability 

incentives increased the accumulated grade average attained by the students in their 

undergraduate life by nearly .8, which means a 12 percent increase in comparison with the 

control group. And Treatment 1 also increased the credits earned in the semester by 9, an 

increase of nearly 40 percent with regard to the control group. Hence, Treatment 1 (joint-

liability incentives) increased the student’s overall academic performance in the semester. 

In sum, joint-liability incentives increased academic performance during the period of 

classes both in the experimental courses and in the other simultaneous courses of the semester. 

This positive effect diluted during the period of exams though eventually the overall impact of 

group incentives on academic performance was positive. There are several explanations for this 

and we discussed them -after the follow up of the experiment- with a focus group formed by 

students who had participated in the experiment. This discussion was an enriching experience 

to evaluate different hypotheses. For instance, in terms of the model proposed by Becker and 

Murphy (1988) -applied also by Charness and Gneezy (2009) in a field experiment about the 

formation of fitness habits- peer monitoring may increase human capital accumulation and 

develop habit formation14. This greater stock of human capital may have positive effects on the 

academic performance of all the courses in the semester but joint-liability incentives may not 

succeed in developing strong study habits. Thus, the rate of disappearance of human capital, 

the rate of preference for the present, and the absence of strong study habits may explain the 

                                                           
14The motivation for the hypothesis “students will study more frequently after the incentives are removed as 
compared to before the incentives were introduced” is “habit formation”. 
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null effects of the treatment in the period of final exams –when joint-liability incentives are 

absent15. 

An additional possible reason behind our results is a peer effect of some kind. The relative 

better performance of students in midterm exams under peer-monitoring is a sign to the control 

group that they should study more for final exams and that they should obtain the class-notes of 

treated students and study with them. Thus the control group may be catching up. 

Given previous findings that show a positive effect of attendance on academic performance 

(i.e. Dobkin, Gil and Marion, 2010), one could argue that the positive effects of the joint-

liability scheme during the period of classes may be based on the possible higher attendance 

rate of students under the pressure of peer monitoring. But, in this field experiment, attendance 

did not seem to be the cause of better performance since students assigned to the joint-liability 

treatment did not show a higher attendance rate16. 

Another potential explanation for our findings of no effects on the final exam may be that 

students just wish to deliver a satisfactory performance in their overall academic semester, that 

is, in the four or five courses that they usually take per semester17. The instructor wishes to 

elicit a high level of effort from them in his course. Under the pressure of a scheme of peer 

monitoring and joint liability, students accept the startup cost –which may seem large at first 

sight–of coordinating to prepare take-home tests with other classmates after school hours and 

sit down to study with them. Peer monitoring moves some people past the “threshold” needed 

                                                           
15“Habits increase the marginal utility of engaging in an activity in the future. People seem to systematically 
underestimate the impact of their current actions on the utility of future action and to discount the future too much. 
As a result, people may underinvest in habit-forming activities” (Charness and Gneezy, 2009). 
16Results are available from the authors upon request. 
17Tommasi and Weinschelbaum (2007) suppose a certain principal-agent relationship where the principal (the 
instructor) offers a contract to the agents (students) to elicit a high level of effort from them. The contract is 
designed as a scheme of peer monitoring. The agent accepts this contract but then unwinds part of these incentives 
through additional trades. Tommasi and Weinschelbaum refer to these outside trading opportunities as 
“insurance”. The main function of these potential trades is to take risk away from the agents, hence playing an 
insurance role. In terms of our experiment, the students assigned to Treatment 1 (joint-liability incentives) are 
obliged, by means of peer monitoring, to increase the effort they devote to the course. However, students take not 
only the experimental course but also four or five other courses per semester and they want to get a satisfactory 
overall performance; they are not interested in devoting a great deal of attention to only one course. 
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to really engage in learning, at least for some time. Once they have taken in this sunk cost, 

students devote time with their classmates not only to study for the experimental course but 

also for the other simultaneous courses of the semester due to the fact that they seek to achieve 

a satisfactory performance in their overall academic semester. Thus, treated students delivered 

better academic performances in homework and midterm examinations during the period of 

classes. The positive academic experiences undergone during the period of classes may be a 

source for creating a sense of self-efficacy because they provide students with authentic 

evidence that they are capable of succeeding in the task (Dochy, Segers and van Dinther, 2011) 

so at the time of final exams when peer monitoring disappeared, students dismissed the 

incentive to obtain better grades in final exams and relied on the higher grades obtained in 

homework and in midterms during the course of the semester, adjusting the time devoted to 

studying for final exams downward. This downward adjustment is limited by the fact that each 

course at the university requires a minimum grade of six (in a one-through-twelve scale) in the 

final examination to pass the course. Hence, the overall academic performance during the 

semester improves owing to the fact that each course in the university is assessed taking into 

account the grade in homework and midterm exam (50 percent) –which increases by peer 

monitoring– and the grade in the final exam (50 percent) –which is not affected by the 

treatment. In sum, the joint-liability incentive does not harm the performance in simultaneous 

courses, and is really effective in increasing the student’s overall academic performance.  

Exploiting the data available from the follow-up survey, we are interested in measuring if 

this Treatment 1 (joint-liability incentives) that achieved positive effects on students’ global 

academic performance in the semester has spillover effects on the students’ subjective well-

being. 

[Insert Table 4] 
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As Table 4 shows, group incentives impacted negatively on the satisfaction with classmates 

as reported by students18. This finding may reflect that the students who received joint-liability 

incentives were assigned to groups of three students by randomization. That is, to win the prize 

of an extra 20 percent, each one in the group of three needed to fulfill the requirements 

(attendance to class and minimum grade in take-home tests). If one of the three classmates of 

the group did not honor the requisites, all of them were doomed to lose the prize, despite the 

individual effort made. In other words, many of these students are freshmen from different high 

schools of origin, and they are not necessarily close friends, but they are required to interact 

within a group. At times they may develop some reproaches towards the other members of the 

group. For instance, every time one of them did not hand in the homework, he/she made the 

other members of the group lose their prize; or if one student from the group of three behaved 

as a free rider cheating in homework. But in these occasions, they may not have had enough 

confidence to express their anger or frustration openly. Also free riders may be resented 

because they are thought to be taking more than their fair premium or failing to shoulder any 

part of its cost. Thus, these hidden reproaches and resentments may manifest in the follow up 

survey. We think this is a novel result, since it is not mentioned for example in Banerjee and 

Duflo (2010) or Banerjee, Besley and Guinnane (1994) as a cost of group liability schemes. 

As Table 5 reports, students who received Treatment 1 did not seem to extend these 

reproaches to the evaluation of the instructor19. 

[Insert Table 5] 

However, Treatment 2 (individual incentives) impacted negatively on the evaluation of the 

instructor of the course. Gneezy, Meier, and Rey-Biel (2011) provide a possible explanation 

stating that offering incentives for improved academic performance may signal that achieving a 

                                                           
18 The results are similar when we control for the variables that are unbalanced due to attrition. Results are 
available from the authors upon request. 
19 Given that the evaluation of professors is confidential information, we are not able to use individual level data. 
Instead we have obtained aggregated data from the evaluation of each professor (Macroeconomics and Descriptive 
Economics) according to Treatment 1, Treatment 2 and Control group. 
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specific goal is difficult, that the task is not attractive, that the agent is not well-suited for it, or 

that the principal does not trust the agent’s intrinsic motivation. Also, the individual incentives 

design makes it clear for the rest of the classmates whether the student meets the requirement 

or not. This increase in the signal may result in a lower personal image –individualistic person- 

and thus, contrary to what one could expect at the beginning of the experiment, the student may 

be unhappy with the instructor for being assigned to the individual-incentives treatment.  

A usual concern in the evaluation of programs by randomization is that results from the 

control group may be negatively affected by the effect of bad luck in the lottery on motivation. 

However, Table 5 reports that students who were assigned randomly to the control group did 

not show a significant difference in the evaluation of their instructor in comparison with the 

other groups.  

Finally, we ran a placebo test. We postulated that there is no plausible channel through 

which the program could affect the students’ satisfaction with the neighborhood where the 

university is located. Thus, we should see negligible effects on the outcome satisfaction with 

the university’s neighborhood. 

[Insert Table 6] 

As expected, we found no significant impact of the joint-liability scheme of incentives on 

the students’ satisfaction with the university’s neighborhood20. Thus, we may infer that the 

previous findings (joint-liability incentives increase homework done and their average grade, 

grades in midterm exams, average grades in other courses, average grade in the student career 

and credits earned in the semester) are operating through the joint-liability mechanism and are 

not spurious correlations. This, together with the random assignment to treatment, leads us to 

believe in the causal interpretation of our previous findings. 

                                                           
20 The results are similar when we control for the variables that are unbalanced due to attrition. Results are 
available from the authors upon request. 
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IV. Conclusions and Discussion 

Several conclusions emerge from this randomized field experiment. First, joint-liability 

incentives increase academic performance in the course as a result of peer monitoring. Second, 

joint-liability incentives have positive spillover effects on the other simultaneous courses 

attended by treated students in the semester. Our results suggest that joint-liability incentives 

improve the overall index of academic performance in the semester. Both the direct effects and 

the spillover effects show an important percentage increase in comparison with the control 

group. The main drawback of these positive effects of joint-liability incentives is the decrease 

in the rate of satisfaction towards their classmates reported by treated students. 

Third, the program appears to be very cost-effective: we managed to design a successful 

mechanism to improve student´s academic achievements without giving monetary rewards. 

Fourth, individual incentives show no effect on academic performance, but seem to impact 

negatively the evaluation of the instructor done by students. Fifth, while students with joint-

liability incentives outperformed the other students on homework and midterm exams, there 

was no statistically significant improvement on the final exam. There are several potential 

explanations for this, such as the possibility that the positive impact of joint-liability incentives 

may diminish over time; or that the control group may be catching up the treated through peer 

or signaling effects; or that students may seek only a satisfactory performance in all the courses 

and not a special grade just in the experimental courses. Further research could help make 

distinctions between these possibilities. 

Another open question in a joint-liability scheme is the effect of class size and the 

effect of group size in the efficiency of peer monitoring. In this field experiment, class size was 

small and it made it easier to monitor the behavior of a classmate inducing him/her to do 

homework properly, but in a larger class the cost of peer monitoring may be too high to be met. 

For instance, we could imagine a class size of two hundred where it is very difficult just to 
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know each other’s names21. In addition, and considering all other conditions remain the same, 

joint-liability groups of a larger size would certainly increase the cost of peer monitoring. In 

this field experiment, each joint-liability group was formed by only three students. But, what 

would happen if each joint-liability group was formed by nine students? A committed student 

could be discouraged by the greater probability that someone in the group may not fulfill the 

requirements to obtain the prize.  

In the light of furthering our understanding, it is also important to study the long run 

impacts of joint-liability incentives and the heterogeneity of effects on different students. What 

will happen if the additional incentive is reduced permanently? Will the effort be lower than it 

was before extrinsic incentives were offered? Negative long-run effects on students’ joy of 

learning might be especially troublesome (Gneezy, Meier, and Rey-Biel, 2011). An interesting 

analogy can be made with incentives for sport exercising among undergraduate students, 

because the hypothesis of a strong decline in exercising after removing the incentives –

particularly among those who already attended the gym regularly– is not completely rejected 

(Charness and Gneezy, 2009). 

Another line of research is to try to separate the peer monitoring effect from the 

cooperation or team work effect. The joint-liability scheme that we have used to favor peer 

monitoring also may increase cooperation between students. For instance, a pair of members of 

a joint-liability group may be bad students and pressure the third one to work together if the 

latter want to reach the bonus. Also, joint-liability scheme may reduce the cost to cooperate as 

a team once the students meet to exchange the results of the take-home tests. Although working 

together in groups was not a requirement to earn the bonus and despite of the precautions we 

took (the members of each joint-liability group were selected randomly, thus they were not 

necessarily friends nor prone to work together), team work is still one of the possible channels 

                                                           
21

In some large (public) organizations, incentives are based on the performance of an entire department with 

hundreds of employees, or even the bonus is earned if all the departments of the organization meet some target. 

These kinds of contracts designed as joint-liability schemes, are unlikely to work due to free-riding and the huge 

cost of monitoring members of large groups.  
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behind our results. To disentangle these effects, in a further research we aim to randomly 

assign different take-home tests within the members of some joint-liability groups, while it will  

be mandatory for the members of other joint-liability groups to solve the same take-home tests. 

So in the former case, cooperation will be more costly than in the latter, and hence, the chance 

of isolating the peer monitoring effect will be greater. Thus, in a further research, we will 

randomly distribute students in four groups22 . In the first type of Joint-liability group 

(Treatment group 1), the student will be randomly assigned to a group of three and will 

receive a 20% increase in the grade of each take-home test if each student of his/her group 

fulfills two conditions: he/she obtains a grade of at least 6 in the take-home test, and he/she has 

no absences during the week in which the take-home test have to be handed in. In this type of 

joint-liability group, the take-home test will be the same for each student within the group. In a 

second type of Joint-liability group (Treatment group 2), the take-home test will be different 

for each student within the group. In the Individual incentive group (Treatment group 3), the 

student will receive a 20% increase in the grade of each take-home test if he/she obtains a 

grade of at least 6 in the take-home test, and he/she has no absences that week. These will be 

the same requirements as for Treatment groups 1 and 2, but they will not depend on the 

compliance of others. In the Control group, the student will not receive any incentives besides 

the general grading conditions of the course. Take-home tests will not require team work, even 

for students in Treatment groups 1 and 2. Each student will be required to hand in his/her 

personal sheet with solutions at the beginning of the class. Since the cost of team work 

increases in Treatment group 1 due to the fact that the tests assigned for each member of the 

group are different, and taking into account that the random assignment of participants to 

groups diminishes the probability of finding students who are friends and accustomed to work 

as a team, we increase our chance to disentangle peer monitoring effect from team work effect 

by comparing the results between Treatment group 1 and Treatment group 2. Also, to improve 

                                                           
22In all four groups, the grading of the take-home tests, midterm and final exams will be done by research 
assistants that will not know the distribution of the students among the different treatments. 
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the identification of the peer monitoring effect and avoid confounding it with team work, we 

plan to conduct a follow up survey in order to ask each student of Treatment group 1 and 

Treatment group 2 how much time he/she has studied for the courses of the experiment with 

the other members of his/her joint-liability group. 

Finally, given the questionable efficacy of individual extrinsic incentives, educators 

may seek ways to make the learning experience more interesting; that is, if students develop an 

intrinsic motivation to improve their knowledge and skills, they may become fully engaged 

with learning and devote more effort to this experience. Effort is known to be important in 

improving the knowledge gained by students and, by rewarding the efforts of certain students 

in particular, it may motivate them to be better students (Swinton, 2010). This hypothesis 

requires more research. 

The external validity of our conclusions is limited in principle to students similar to 

those that participated in this field experiment. Despite this selectivity, we should bear in mind 

that there is nothing atypical about these course characteristics, which are similar to first year 

introductory courses in most universities. Certainly, it is unclear whether the conclusions of this 

research may be generalized to younger students. Hopefully subsequent investigations will 

clarify this. Designing systems to better accomplish the task of effectively motivating students 

represents a formidable challenge for researchers, policymakers, and educators. Our research 

furthers the literature on student incentives by suggesting that joint liability schemes should 

also be considered when designing such a system. 
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Table 1 - Pre-treatment characteristics by treatment assignment 
 Treatment 1 Treatment 2 Control Diff (Treat2-Treat1) Diff(Control-Treat1) Diff (Control-Treat2) 
Age (in months) 238.904 233.757 237.605 -5.147 

(5.165) 
-1.298 
(5.614) 

3.848 
(4.576) 

Male .666 .785 .846 .119 
(.155) 

.179 
(.154) 

.060 
(.155) 

Average grade 7.970 7.328 7.453 -.642 
(.546) 

-.516 
(.521) 

.125 
(.528) 

Credits earned 53.333 35.642 48.423 -17.690 
(15.549) 

-4.910 
(18.157) 

12.780 
(15.015) 

Bachelor in Economics .541 .500 .538 -.041 
(.172) 

-.003 
(.176) 

.038 
(.199) 

Work .166 .214 .076 .047 
(.133) 

-.089 
(.120) 

-.137 
(.139) 

Volunteering .250 .214 .153 -.035 
(.146) 

-.096 
(.144) 

-.060 
(.155) 

Interior .250 .357 .307 .107 
(.155) 

.057 
(.156) 

-.049 
(.188) 

High School 1  .291 .285 .230 -.005 
(.156) 

-.060 
(.156) 

-.054 
(.175) 

High School 2  .166 .071 .076 -.095 
(.115) 

-.089 
(.120) 

.005 
(.104) 

Hours of sports per week 3.812 5.178 4.423 1.366 
(1.095) 

.610 
(1.051) 

-.755 
(1.185) 

Satisfaction with classmates 4.166 4.214 4.307 .047 
(.272) 

.141 
(.260) 

.093 
(.318) 

Travel time to university (in minutes) 27.708 27.142 22.692 -.565 
(4.667) 

-5.016 
(4.649) 

-4.450 
(3.786) 

Group (1 = Macroeconomics; 
 2 = Descriptive Economics) 

1.500 1.500 1.461 .000 
(.172) 

-.038 
(.176) 

-.038 
(.199) 

Study in group (in % of the time) .280 .350 .411 .069 
(.078) 

.131 
(.085) 

.061 
(.094) 

Friends (%) .133 .184 .119 .051 
(.036) 

-.013 
(.036) 

-.064 
(.042) 

Still unknown (%) .557 .500 .588 -.056 
(.077) 

.030 
(.084) 

.087 
(.095) 

Educational aspirations 3.875 4.000 3.461 .125 
(.320) 

-.413 
(.318) 

-.538 
(.386) 

Observations 24 14 13    
Note: Standard errors in parentheses. 
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Table 2–The effect of incentives on academic achievement 
 Dependent variable: index of academic achievement 
 (1) (2) (3) 
Treatment 1 Joint-liability 0.460 **  

(0.202) 
0.437 * 
(0.218) 

0.389+ 
(0.234) 

    
Treatment 2 Individual 0.189 

(0.225) 
0.165 

(0.241) 
0.205 

(0.295) 
Controls:    
Gender No Yes Yes 
Age No Yes Yes 
Working No No Yes 
Time devoted to sports No No Yes 
Educational expectations No No Yes 
Observations 43 43 43 
Robust standard errors in parentheses. 
All models control by the class taken by students where dummy=1 if student attends Macroeconomics group, and 
dummy=0 if student attends Descriptive Economics group.  
+Significant at the 10.7% level; *Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
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Table 3 - The effect of incentives on academic achievement by outcome 
 Effects on the course performance Spillover effects 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 Percentage of 

take-home tests 
handed in 

Average grade of 
take-home tests 
(standardized) 

Grade in 
midterm exam 
(standardized) 

Grade in final 
exam 

(standardized) 

Average grade in 
homework & 

midterm exams in 
other 

simultaneous 
courses 

Average grade 
in other 

simultaneous 
final exams 

Total average 
grade 

accumulated in 
the student’s 

career 

Credits earned 
in the semester 

Treatment 1 Joint-liability  0.186**  
(0.0761) 

0.635**  
(0.263) 

0.685* 
(0.371) 

-0.0249 
(0.460) 

1.153* 
(0.678) 

0.265 
(0.602) 

0.798* 
(0.465) 

9.229* 
(5.353) 

         
Treatment 2 Individual 0.0994 

(0.0895) 
0.318 

(0.310) 
0.380 

(0.470) 
-0.102 
(0.495) 

0.235 
(0.919) 

0.162 
(0.713) 

-0.146 
(0.519) 

5.359 
(6.521) 

Controls: All models include gender, age, working status, time devoted to sports, educational expectations, group (dummy variable taking the value of 1 in Macroeconomics course).  
Observations 51 51 46 43 48 46 51 51 
Robust standard errors in parentheses. 
*Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
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Table 4 – The effects of incentives on satisfaction with classmates 
 Dependent variable: Index of satisfaction with classmates  
    
 (1) (2) (3) 
Treatment 1 Joint-liability -0.474 

(0.293) 
-0.513* 
(0.258) 

-0.502* 
(0.278) 

    
Treatment 2 Individual -0.0488 

(0.344) 
-0.0975 
(0.304) 

-0.0998 
(0.342) 

Controls:    
Gender No Yes Yes 
Age No Yes Yes 
Working No No Yes 
Time devoted to sports No No Yes 
Educational Expectations No No Yes 
Observations 45 45 45 
Robust standard errors in parentheses. 
All models control by the class taken by students where dummy=1 if student attends Macroeconomics group, and 
dummy=0 if student attends Descriptive Economics group.  
*Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
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Table 5–The effects of incentives on the evaluation of the instructor done by students 

Note: Standard errors in parentheses. 

  

 Treatment 1 Treatment 2 Control Diff 
(Treat2 – Treat1) 

Diff 
(Control – Treat 1) 

Diff 
(Control –Treat 2) 

 Mean 0.239 -0.534 0.139 -0.773** 
(0.347) 

-0.100 
(0.339) 

0.673 
(0.439) 

       
Observations 21 12 10    
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Table 6–False experiment – Satisfaction with the university’s neighborhood 
    
 (1) (2) (3) 
Treatment 1 Joint-liability -0.367 

(0.366) 
-0.317 
(0.366) 

-0.408 
(0.375) 

    
Treatment 2 Individual 0.209 

(0.380) 
0.186 

(0.400) 
0.0930 
(0.380) 

Controls:    
Gender No Yes Yes 
Age No Yes Yes 
Working No No Yes 
Time devoted to sports No No Yes 
Educational expectations No No Yes 
Observations 45 45 45 
Robust standard errors in parentheses. 
All models control by the class taken by students where dummy=1 if student attends Macroeconomics group, and 
dummy=0 if student attends Descriptive Economics group.  
*Significant at the 10% level; **Significant at the 5% level; ***Significant at the 1% level 
 


