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little empirical evidence on its overall impact on the technological proficiency of the treated students. Costa Rica 

introduced its first OLPC program in February 2012. In collaboration with the NGO implementing the program, we 

collected baseline and post-intervention information from the 15 primary schools that were treated and from 19 

primary schools serving as controls. From these two sets of schools, I was able to construct a database of 

approximately 6500 observations and 71 variables. Using a difference in difference design, this paper estimates the 

effects of the program on 4 outcomes: computer usage, time allocation, aspirations and test scores. This paper finds 

that the program leads to an increase in computer use of about 5 hours per week for the treated students. Moreover, I 

provide evidence that the treated students use the computer for browsing the internet, doing homework, reading and 

playing games. There is also evidence that the program leads to a decline in the time that students spend on 

homework and outdoor activities. No evidence is found of the program increasing computer usage by other family 

members. My results confirm the importance of computer access in low-income communities in order to promote a 

more technologically skilled labor force.  
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1 Introduction 

Information and communication technologies (ICTs) have permanently transformed the 

economic markets as the global economy now heavily depends on the availability of immediate 

information. This transformation has led to major changes on the labor market, as the new higher 

paying jobs require a labor force with technological skills. The big challenge for developing 

countries is being able to raise their human capital to take advantage of these new opportunities. 

As stated by the World Bank Group (2012), “ICTs have great promise to reduce poverty, 

increase productivity, boost economic growth, and improve accountability and governance”.  

In an effort to instruct students in technological skills, computers are now entering classrooms. 

Assuming this trend continues, the real challenge becomes how to train these students in the use 

of computers, enhancing while not compromising their learning process. In recent years, 

different programs aiming to modernize school inputs have been introduced in many parts of the 

world, and have subsequently allowed technology to reach more children. However, such 

initiatives are often very expensive, and the lack of empirical evidence showing the overall 

effects of these programs has limited the ability to make well-informed decisions about 

implementation and improvement. For this reason, it is imperative that these initiatives be 

evaluated. 

One very widespread program is the One Laptop per Child (OLPC). The students that belong to 

an OLPC program are given a laptop computer, which they must carry into the classroom every 

school day, and in some countries they can take it home throughout the school year. This 

revolutionary project was created at the MIT Media Lab, and was designed to provide students in 

elementary schools with low cost and durable laptop computers. The main objective of this 

project is to provide unprivileged kids with the opportunity to access a computer, helping to 

close the digital divide that exists across different SES groups and across countries. This 

initiative is strongly linked to what’s known as 21st Century Skills, which suggests that society 

and human capital require new skills that are not well incorporated into the current education 

systems. The OLPC program also belongs to the group of initiatives known as Information and 

Communication Technologies for Development (ICT4D), which argues that access to more and 

better information furthers the socio-economic development of society.  
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OLPC programs have expanded rapidly across the globe; as of today, 2.4 million computers have 

been distributed in 44 different countries, mostly in the developing world1. Latin American 

countries that have implemented the program include: Brazil, Peru, Colombia, Uruguay, Haiti, 

Paraguay, Nicaragua and recently Costa Rica (Nugroho and Londsale 2009). Furthermore, many 

governments are currently facing strong pressures to adopt a more modern education system, in 

many cases suggesting the universal distribution of laptops or tablets in their public school 

systems. Despite its popularity, critics of these OLPC initiatives argue that the program is: 

expensive, disrupts the educational process, puts an additional burden on the teachers, results 

primarily in using the computer for playing games, and that it is usually abandoned after the 

initial computers break down. Nevertheless, most do tend to agree that this type of program 

revolutionizes the conventional teaching techniques and tools, in which teachers and textbooks 

are the only source of information, by now allowing students to find knowledge by themselves.  

Most of the existing literature on technology adoption in education has based its analysis on the 

effects on school performance; finding little or no evidence of positive outcomes. The main 

unanswered question remaining is: why does the use of computers do not seem to improve 

performance? I list two possible explanations. The first one is that the computers are not being 

used much, or at least not being used properly. The second explanation is that the computers are 

being used, but that the skills developed are orthogonal to the topics tested. This paper’s premise 

is that even with the computer being considerably used, the academic performance in elementary 

school is not going to be significantly affected, since laptops are not a tool destined to substitute 

a blackboard, paper, nor pencils; but are a tool designed to be complementary with the above 

mentioned. Under this premise, this paper aims to contribute to the literature of technology 

adoption in schools by estimating the effects of the OLPC program from previously unexplored 

standpoints: computer usage intensity, changes in time allocation and changes in aspirations. 

The first focus point of this study is the most fundamental matter of interest, computer usage. 

The analysis will aim to determine the intensity of use of the laptop inside and outside of the 

household. Once usage is assessed, this study moves on to explore the specific uses that the 

students give to the computers; if they are using the tool for educational purposes (such as doing 

homework or finding information online) or for leisure (such as drawing or playing games). The 

                                                             
1 A complete and updated list can be accessed at http://one.laptop.org/map 
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second objective of this research is to determine how having a computer affects the intra-

household relationships and time allocations within the household. To assess these effects, the 

time expenditures of the student doing homework, household duties, and outdoor activities will 

be determined. Further analyzed is the time that the parents devote to helping the student with 

homework, and if the parents or other family members share the computer with the student. The 

third objective of this paper focuses on how the access to information affects student and 

parental aspirations. It is explored whether there is a change in the type of occupation desired for 

the student in adulthood, and also if there is a change in parental expenses on education. Finally, 

the effects on school performance are examined using 2 different tests. Given that the software 

loaded on the laptops contained applications designed to assist with math problems, a math test 

on the 5th graders was applied. At the same time, since other installed applications were designed 

to improve the creativity and non-verbal abstract reasoning of the students, a cognition test was 

applied on the 6th graders.  

In this paper I evaluate the one-year impacts of the OLPC Program in Costa Rica. With the 

collaboration of the Quirós Tanzi Foundation (NGO funding and implementing the program), a 

treatment group of 15 primary schools was selected to receive laptops during the first week of 

classes in February 20122. A control group of 19 primary schools located in the same districts as 

the treatment schools was also selected. The effects of the program are identified using a 

difference in difference estimator. My findings indicate that the program leads to a very large 

increase in computer usage, as treated students use a computer almost 5 hours more per week 

than their non-treated counterparts. The results also show that the treated students use the 

equipment for various applications such as browsing the Internet, reading and playing games. 

There is evidence of the students reducing their time doing homework and performing outdoor 

activities in about 1 hour per week. No evidence is found suggesting that the computer is being 

shared among other family members or suggesting a change in aspirations. The paper consists of 

the following sections: Section 2 reviews the related literature on school inputs and OLPC 

programs. Section 3 describes the program, while Section 4 explains the stages of data 

recollection. Section 5 presents the empirical strategy used and Section 6 the results obtained. 

Finally, Section 7 concludes and describes future research plans. 

                                                             
2 The school year in Costa Rica goes from February to November. 
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2 Literature Review 

The literature on the effects of school inputs on performance is broad; Hanushek’s (1997) review 

on this topic concludes that there is no consistent relationship between school resources and 

student performance. Glewwe and Kremer (2006) describe different programs aimed at 

improving student performance. They list interventions such as: raising the teachers’ incentives, 

providing vouchers to increase the variety of school choices, and decentralization of the school 

system. The results of these programs are mixed and inconclusive, thus they recommend the use 

of randomized evaluations as the best tool for evaluating education programs. In recent years, a 

program that is becoming very common is Conditional Cash Transfers (CCT). The best-known 

CCT program is the “Progresa/Oportunidades” in Mexico3. This type of program is targeted to 

combat high drop out rates, as it provides a monetary endowment to the family of the student 

contingent on the student attending school regularly. In a more recent study, Muralidharan et al 

(2012) examined the household responses toward changes in school inputs. They show that when 

schools receive unanticipated grants, test scores increase. However, if the grants were 

anticipated, households would reallocate resources, and then the test scores remain unaltered. 

Therefore, if household and school inputs are substitutes, unanticipated inputs are likely to have 

a larger effect in improving performance. 

A research area that is related to changes in school inputs has to do with connectivity and the 

access to information. In his paper, Jensen (2007) shows how access to timely information leads 

to more efficient economic outcomes. Furthermore, in a more recent paper, Jensen (2010) 

performed an experiment on high school students in the Dominican Republic. He randomly 

selected schools and provided information about jobs with higher measured returns to the 

students in the treatment group. The study finds that treated students completed significantly 

more years of schooling than their non-treated counterparts.  

The existing literature about the incorporation of computers into standard education is still 

evolving and has mostly focused on the effects of these programs on test scores. Angrist and 

Lavy (2002) studied a program in Israel that distributed 35,000 computers to schools; they found 

low effects on performance. Further, using a randomized experiment Banerjee et al (2007) 

                                                             
3 Well documented by Schultz (2004), Parker et al (2007) and Behrman et al (2005). 
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studied the impact of increased computer use upon students in India. In this program the 

treatment group employed a computer for two hours a week during mathematics classes. They 

found positive and significant effects on math test scores, but no effects on test scores in other 

subjects. These results are suggestive that guided use of the equipment is necessary to improve 

test scores. Barrera-Osorio and Linden (2009) analyzed a program that donated computers to 

public schools in Colombia. They found no effects on test scores. Malamud & Pop-Eleches 

(2011) studied a program in Romania that provided vouchers to low-income families to facilitate 

the purchase of home computers. Contrary to what was expected, the authors found that the 

students from families that bought computers had worse performance in school. Their 

explanation for this outcome is that the students with home computers spent more time playing 

games and less time doing homework and studying. 

The literature on OLPC programs is new and limited, and so far has mostly focused on the 

effects of the laptops on performance. In the largest scale OLPC study to date, Cristia el al 

(2012) evaluated the program in Peru making use of a randomized experiment. The authors 

found no significant effects on Math and Language test scores. They did, however, find a 

positive effect in a progressive matrices cognition test and in a coding test. The reason given to 

explain these outcomes is that the lack of teacher training, education resources and connectivity 

did not allow the program to achieve its potential for school performance. In another study 

regarding the OLPC program in Peru, Beuermann et al (2012) focus on the effects generated on 

the students that were able to take their computer home after class. Through the use of a 

randomized experiment, they find that the students who where able to use the computers at home 

were more likely to perform home duties, but were less likely to spend time reading books. This 

study did not find any effects on student skills using a Windows based PC and an internet 

browser. Sharma (2012) found no effects on test scores when analyzing the OLPC program in 

Nepal. He concludes that even though his study failed to find positive effects on school 

performance, utilizing a different evaluation design that includes variables concerning family 

members’ computer usage may show some positive effects of the program.  
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3 The Conectándonos Program 

In 2010, the Quirós Tanzi Foundation, decided to implement an OLPC program in a set of public 

elementary schools4 in Costa Rica. The laptop computer provided is known as XO and costs 

approximately $209 per unit. This computer was designed in 2005 and it operates under free 

software. Since its early stages of construction the XO was oriented toward children, as shown 

by its waterproof and shockproof design. At the same time, the XO has all of the standard 

features of any other laptop computer, such as: wireless connectivity, USB ports, speakers, 

microphone, camera, and headphone jack. Figure 1 in the Appendix depicts the XO laptop.  

In the first year of the program (2012), 1,550 laptops were distributed within 15 public primary 

schools in four districts of Costa Rica. In the second year of the program, another 1,500 laptops 

were provided; and in the upcoming years, 25,000 more laptops are going to be distributed. The 

program has a one-to-one scheme, each student is given a computer that is used about one hour 

daily during class and that can be taken home after school. A difference between this program 

and other OLPC programs is that the Conectándonos Program does not only provide the 

computers, it is a quality-oriented program in which teachers are guided and broken laptops are 

repaired within two weeks. For doing so, the NGO trains the teachers before the start of every 

school year, and a multidisciplinary team composed of educators, technicians and coordinators 

visits every school weekly to guarantee that there are no problems with the teaching techniques 

or with the equipment. The computers are collected for maintenance in December every year and 

given back to the returning students in the following February.  

In order to have a good idea of the costs of this program, five main things should be considered: 

the XO laptop, school infrastructure fixed costs, internet/electricity bills, teacher training and the 

cost of the weekly follow-ups by the multidisciplinary team. According to the NGO, the initial 

fixed costs, including: a laptop for each student and teacher, infrastructure and teacher trainings 

amounts to approximately $225 per student. In addition, the annual variable costs, which include: 

internet services, electricity, technical support and pedagogic follow-up visits amount to 

approximately $40 per student. The majority of these variable costs come from fixing and 

                                                             
4 Public schools in Costa Rica charge no tuition or any other fees. 
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replacing broken equipment. According to the NGO, 40% of the equipment needs at least one 

repair per year. The most common fixes are replacing the keyboard, screen and charger. 

The central question for determining the data collection and empirical strategy to follow was the 

school selection process for the first year of the program. In a first stage, the Costa Rican 

Ministry of Education gave the NGO a list with of all the public elementary schools in the 

country. It was decided that the schools that already had computer laboratories were to be 

ineligible. As a second step it was decided that very small schools (schools with only one 

teacher) and very big schools (schools with over 400 students) would not be considered. Finally, 

with the weekly follow-up visit plan in mind, it was decided that the schools that were more than 

a three-hour drive away from the metropolitan area would be excluded. After all of these filters 

were applied, the four districts that had more than three eligible schools were selected.  

The first district selected was Río Cuarto, which had ten eligible schools and two ineligible 

schools. Four schools were selected to be a part of the program in Year 1 and the other six were 

selected to be incorporated in Year 2. The second district selected was San Isidro, which had five 

eligible schools and three ineligible schools. The five schools were selected to be a part of the 

program in Year 1. The third district was Santa Teresita, which had six eligible schools and two 

ineligible schools; three schools were selected for Year 1 of the program, and the remaining three 

were incorporated in Year 2. The fourth district was Curridabat, with four eligible schools and 

two ineligible schools. Three schools were selected for Year 1 of the program and the remaining 

school was incorporated in Year 25. The first three districts mentioned are located in rural areas 

where the main economic activity is agriculture. The last district is located in an urban area close 

to the capital city. Figure 2 shows a map of the four districts in which the program began. 

 

 

 

                                                             
5 Please note that due to the fact that the NGO prioritized the success of the follow-up visit scheme over the               
evaluation design, it was not possible to randomize the selection of the treatment schools during Year 1 of the           
program. The first group of treatment schools was chosen by the NGO in order to facilitate their weekly logistics.  
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4 Data 

The data used in this paper come from two household surveys that I conducted on the students 

and parents of a treatment group and a control group. The baseline survey was conducted in 

February 2012, and as mentioned in the previous section, the treatment group consisted of 15 

schools located in four districts. In order to create an adequate control group, I selected the 10 

schools (from the same four districts) that were chosen to be a part of the program in the second 

year. From here on I will call this group Control 10. However, since the treatment group was 

twice as large as Control 10, the remaining 9 untreated schools within the four districts were also 

selected, allowing an expanded group of 19 control schools (Control 19). In summary, this 

research utilizes 15 treatment schools and 19 control schools covering approximately 3,300 

students, which represent the population of all the schools in the four treated districts. Table 1 

details the location and characteristics of the treatment and control schools. 

The household survey consists of two independent components, a survey for the students and a 

survey for the parents. For the first round of surveys the student questionnaire was completed in 

class with teacher instruction and assistance in order to guarantee that the kids understood how to 

complete it. The parental questionnaire was distributed together with a contract accepting the 

laptop one week before the distribution. In order to get the laptop the first day of classes, it was 

mandatory to complete both the questionnaire and contract. This way the NGO took care of 

surveying the treatment group with near perfect response rates. The questionnaires for the control 

group were delivered and collected the last week of classes of the previous school period; this 

way contamination of information was avoided6. The student survey was applied identically as in 

the treatment group. However, since this group was not to receive computers, the parent survey 

was sent to the household as homework, and the schoolteacher would collect it the next day. For 

the control group there is a non-response rate of around 20%. To address the issue of response 

bias I will perform an attrition analysis in the last section of the results.  

The second round of surveys took place in February 2013. Since the laptops were gathered by 

the NGO at the end of the 2012 school year, and returned to the students with a new contract in 

the beginning of the next school year, I repeated the method of attaching the survey to the 
                                                             
6 Since some control schools are located very close to treatment schools and the next year they would know   
   about an OLPC program in their district, possibly affecting their responses. 
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contracts. A near perfect response rate was obtained from both the original treatment group and 

from the 10 schools that were controls and became treatment. For the remaining part of the 

control group, the surveys were again sent as homework with the assistance of the principals and 

schoolteachers. Two clarifications regarding the second round of surveys are in order. First, 6th 

graders were interviewed at the end of the 2012 school year because they would enter high 

school the next year. Second, some students transferred schools, thus missing students were 

searched for in all the schools of the same district. If these students were found, the second 

observation was included as if they had remained in the original school. A timeline of the data 

collection can be found in Figure 3 of the appendix. 

The parental questionnaire contained a very broad set of topics. The first subsection gathered 

socio-demographic information from the household, intended to help identify the family in the 

future, and also to collect variables that will be used as pre-program controls. These variables 

include: individual’s name, ID and phone number, age, gender, size of the household, number of 

children in the household, family income, expenses on the children, gender of the head of the 

household, education completion and presence of a computer and internet at home. The second 

part of the questionnaire contained questions about aspirations, such as: the educational objective 

and desired profession for the student, and their preference for the child to continue living in the 

same town in adulthood. The next section of the questionnaire concerns behavioral 

characteristics such as: time that the parents spend helping the children with their homework; and 

time that the student spends doing homework, home duties and outdoor activities. Finally, 

questions about computer use at home were asked, including: weekly computer use by the child 

and other members, functions for which the computer is believed to be useful, and if the parents 

prefer the kids to use a computer more or less. Table 2 presents the baseline summary statistics 

from the information provided by the parents. The student questionnaire gathered: the type of 

occupation desired in adulthood, the favorite class, school satisfaction, hours of computer usage, 

uses given to the computer, and with whom the computer is used. Table 3 provides the baseline 

summary statistics from the information provided by the students. Column 1 includes all the 

schools, column 2 includes the treatment schools, column 3 includes the Control 10 schools, and 

column 4 includes the Control 19 schools. One can observe that the means of the variables are 

quite similar between treatment and control schools. T-tests are reported in columns 7 and 8. 
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Households in the studied districts on average have 5 members, 2 of which are children under 

age 12. The monthly income of the household is approximately $500. Out of that total income, 

about 10% is destined to the schooling expenses of the student and about 18% to the expenses 

for the other children. The education completed of the parents is mostly primary. Only about 

30% of the households have a computer at home and 20% have Internet, as shown in Figure 4.  

On average, parents help students with homework about 5 hours per week. Only half of the 

students claim to have ever used a computer, but 70% of the households report at least one other 

family member had used one. The most desired professions are: medical doctor, engineer and 

teacher. All the occupational responses are shown in Figure 6. The students on average spend a 

little over 6 hours per week performing outdoor activities, and a similar amount of time doing 

homework. The students also claim that they use a computer around 2 hours per week at home, 

and 1 hour outside; while the other household members report using a computer around 4 hours 

per week. Finally, 90% of the parents reported a desire for their children to use a computer more 

time.  

The last section of the data collection consists on test scores obtained from a subsample of 

treatment and control schools. There was no baseline test scores information, therefore, I was 

forced to perform a single difference approach7. I chose control 10 as the control group that 

would minimize the selection bias. Then, for each control 10 school I chose the treatment school 

from the same district that was more comparable based on observable characteristics. This way a 

subsample of 10 treatment schools was selected. Two tests were applied in the months of March 

and April of 2013. The Math Test is an adaptation taken from the World Bank Math and Reading 

Student learning achievement documentation, and specifically the instrument developed for the 

Mongolian education system 5th graders as a part of the READ Project. The Cognition Test 

selected was a progressive matrices test, which previous research considers being a good 

indicator of the effects of computer use on general intelligence (Malamud and Pop-Eleches, 

2011). This test is an adaptation of the Wechhsler Scale (WISC-R III) designed for kids under 

age 15, and it consists of a set of progressive matrices, which are incomplete and intended to 

measure the cognitive ability of the sampled students. The specific topics evaluated were: 

attention, observation, detail perception, concentration and order.  

                                                             
7 Since treatment was not randomized, a single difference estimator is going to have selection bias. 
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5 Empirical Strategy 

To assess the impact of this program, one needs to calculate the difference in the outcomes of the 

treated students as compared to their potential outcome having not been treated. However, since 

a student cannot be selected to participate and not selected to participate at the same time, we 

have the usual missing information problem. For this reason, I selected a control group of 

participants who resemble the treated students and who live in the same district, but were not 

selected to be a part of the program during its first year of implementation. Given that the 

selection of the treatment schools was not randomized, a single difference estimator between 

treatment and control schools would lead to biased effects of the program. The danger of bias 

stems from the fact that students in selected schools may systematically differ from the students 

in the non-selected schools. One initial difference between the treatment and control schools that 

would lead to selection bias is the fact that some control schools were not selected because of 

having a computer laboratory. A difference in difference estimator would eliminate the selection 

bias and lead to consistent estimates by assuming that the time trend is the same for both groups 

of schools, and that the unobservable characteristics of the students are time invariant.  

I define Yi to be the outcome variable for student i (computer use, change in aspirations, 

expenditures on education, time allocation, etc.). I also define time T=0 as the baseline period 

and T=1 as the post-intervention period. D=1 denotes the students that belong to the treatment 

schools and D=0 denotes the students in the control schools. Therefore, the difference in 

difference average treatment effect on the treated (ATT) will be: 

 

ATTi = [E(Y11i | Di=1, T=1) - E(Y10i | Di=1, T=0)] – [E(Y01i | Di=0, T=1) - E(Y00i | Di=0, T=0)]                    (1)   

  

A generic regression used to estimate the difference in difference average treatment effect on the 

treated is: 

 

Y = α + βD + δT + γDT + φX0 + ε                                              (2) 
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Where X0 is the set of baseline control variables. The only requirement for using this structure is 

having repeated cross sections of data; the parameter γ captures the ATT. However, given that I 

was able to follow the same individuals over time, I can make use of a panel data strategy that 

will provide better estimates. For this I determine the outcome variables by the following 

structure: 

 

Yit = α + βDi + δT + γDiT + φtXi + µi + εit                                                             (3) 

 

Where µi represents any unobservable fixed effects for individual i, and the effects of the 

baseline control variables, φt, are allowed to change in time. By subtracting the baseline period 

from the post-intervention period at the individual level, I am able to eliminate any time-

invariant fixed effects, resulting in the following equation: 

 

ΔYi = δ + γDi + σXi + ηi                                            (4) 

 

Where σ is equal to Δφ and ηi is equal to Δεi. Since Di is the dummy variable indicating 

treatment, γ will indicate the average treatment effect on the treated. My preferred specification 

uses Control 19 as the control group because of the balanced number of observations. However, 

since there is the possibility that the assumption of same time trends does not hold for students in 

schools with a computer lab, I also estimate the regression with Control 10 as the reference 

group. To improve the accuracy of the estimates, I include a broad set of pre-program control 

variables, which include: age of the child, age squared of child, age of the parent8, gender of the 

child, gender of the parent, gender of the head of the household, educational completion of the 

parent, monthly income, number of members in the household, number of children in the 

household, having a computer at home, having internet connectivity at home, student has ever 

used a computer, other family member knows how to use a computer, school year, number of 

classrooms in the school, having a library in the school, the teacher to student ratio, a dummy 

variable for rural area and a dummy variable for the district.  

                                                             
8 Age, gender and education of the parent refer to the parent who filled the survey. 
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To test for heterogeneous effects of the program, I also include in equation (4) an interaction 

term consisting of the treatment dummy variable and a pre-program observable variable. I test if 

the program has different effects for different school grades, for males or females, for households 

that already had a computer and for households where the parent has at least secondary schooling 

completed. As a robustness check I also estimate equation (2) using a pooled cross section, 

which allows me to increase the sample size as I can now include observations that exist in only 

one period. All the regressions are estimated using OLS and the standard errors are clustered at 

the school level. 

 

6 Results    

6.1 Computer Usage  

I begin by estimating the effects of being treated on weekly computer usage in Table 4. Students 

in the program use a computer at home approximately 3 additional hours. This result is 

consistent using either Control 10 or Control 19 as the control group, and using information 

reported either from the students or from the parents. At the same time, students in the program 

use a computer outside their home approximately 2 additional hours. I find no significant effects 

on computer usage by other family members. Table 5 indicates the specific uses that the students 

give to the computers. The results suggest that the program significantly increases the likelihood 

of the students using a computer for browsing the internet, doing homework, self-learning online, 

drawing and playing videogames. These results are consistent using either control group. 

 

6.2 Time Allocation 

In this subsection I explore how the program affected the time allocation of both the student and 

family members. Using information from the parental questionnaire, Table 6 shows that the 

program leads to the decline of the time doing homework in about one hour. The results also 

indicate that the program does not seem to lead to any change in the time spent by the parents 

helping the student with homework nor with the time that the student does home duties. The 

program does seem to reduce the time that the student spends doing outdoor activities in 

approximately one hour. 
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6.3 Student and Parental Aspirations 

In Table 7 I turn to examine the potential effects of the program changing the aspirations of the 

students and his/her parents. The results do not show evidence of a transition from desiring blue-

collar occupations toward white-collar occupations. If anything, the treated students seem to 

desire less a white-collar job in the future. Since the white/blue collar distinction does not 

necessarily denote if the use of a computer is needed, I also separated the occupations into jobs 

that require computer skills for everyday tasks, and jobs that do not. I determined that the 

following occupations require computer skills: engineering, administration and management, 

information and communication technology, general and keyboard clerks, customer services 

clerks and numerical recording clerks. I also did not find positive effects using this specification. 

These results are most likely due to the short time that the students and parents have had the 

computer, and to the predominance of white-collar occupations desired at baseline. I also find an 

increase in the expenditures of the parents toward the student and other children in the 

household, however these results are not significant.  

 

6.4 Test Scores 

Table 8 shows that there are no statistically significant effects on mathematics and cognition 

tests. For the case of the mathematics test the results show a negative yet insignificant effect on 

treatment status, and this result is consistent with and without the addition of control variables. 

On the other hand, the cognition test shows a negative yet insignificant effect when not using 

control variables, and the effect becomes positive yet still insignificant when adding the controls. 

 

6.5 Heterogeneous Effects 

In this subsection, I consider if the effects of technology access vary across subgroups. In Table 

9 the odd columns show the ATT coefficient of equation 4 with the addition of an interaction 

term between the treatment dummy variable and 4 different pre-program variables. The even 

columns indicate the coefficient of this interaction term, which denotes the existence of 

heterogeneous effects for each specific subgroup. Column 2 shows how the students in grades 1 

through 4 use the computer less time outside of the household, or put in other words, the older 
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students use the computer more time outside of their household. Column 4 indicates that male 

students use the computer more than female students at home. In column 6 it stands out that the 

hours of use by others is significant if the household already had a computer. This means that the 

other family members who already knew how to use a computer do use the laptop. I find no 

different changes contingent on the parent having completed secondary education. 

Table 10 shows how students in the lower grades seem less likely to use the computer for 

reading, while males seem to be less likely to use the computer for doing homework. I find no 

effects on the changes based on having a computer at home at baseline and from the parent 

having completed secondary education. In Table 11 the heterogeneous effects on time allocation 

are indicated. The results suggest that the students in the lower grades use the computer more for 

doing homework than their upper class counterparts. Its also seems that the parents of these 

younger students spend more time helping them with their homework. No differential effects on 

time allocation were found based on computer possession or education of the parent.  

Heterogeneous effects on aspirations are studied in Table 12. The results suggest that there are 

no different effects conditional on grade level or on gender. I do find that the household that had 

a computer at home before the program started increased their expenses on the student’s 

education and on their other children. However, they also seem to decrease their intention for the 

student working in a white-collar job. Similar results are obtained when considering parents with 

secondary schooling. 

 

6.6 Robustness 

One problem identified in the data collection stage is that the attrition is not balanced across the 

treatment and control groups. The response rates were around 99% for the treatment group, and 

around 80% for the control group. For an individual in the treatment group, the database has the 

baseline and post-intervention observation around 92% of the time. The missing 8% mostly came 

from students who transferred out or into the school during the study period. In the control 

group, the panel gathered both observations approximately two-thirds of the time; since in each 

round about 20% did not respond and this 20% is not necessarily comprised of the same students 

across both periods. In order to determine if those students who are missing are similar across 
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groups, I identify the students that appeared in the baseline survey, but did not appeared in the 

post-intervention survey. Then, I estimate a logit model on the students’ baseline observable 

characteristics, with a dummy variable for attrition as the dependent variable. In Table 13 it can 

be seen how treatment significantly affects attrition in a negative way, in other words, it is more 

likely for the students in the control group to be attritors. With the sole exceptions of age and age 

squared, there are no other significant effects from observable characteristics, so it would be 

expected that there are no big differences in the unobservables. 

As a robustness check I perform the difference in difference estimation using the dataset as 

repeated cross sections. Since the fixed effects cannot be eliminated at the individual level, this 

specification is not as precise as the panel data strategy. However, one advantage of using the 

repeated cross section strategy is that the number of observations will substantially rise because 

the observations of those who attrit as well as from the students who entered the school after the 

baseline period will be included. Tables 14 to 17 show how the results are very consistent to 

those obtained with the panel data strategy. The main differences are found in the specific 

computer uses, where the results still show positive changes, but now become insignificant. 

 

7 Conclusions  

This paper analyzed the effects of an OLPC program that in addition to donating laptop 

computers to each student in eligible primary schools also provided periodic follow-up visits to 

guarantee the year-around functioning and maintenance of the program. The results one year 

after the implementation of the program provide evidence of the treated students using a 

computer 5 hours more per week than their non-treated counterparts. The results also suggest 

that the male students use the computer more time than females, and that the older students use 

the computer more time outside the household than the younger students. An unexpected finding 

is that the computer usage of other family members did not change. When checking for 

heterogeneous effects I find that the only case in which other family members share the 

computer is when the household already had a computer before the program. This results 

suggests that the reason why other family members did not use the computer is because they do 

not know how to use it. 
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My findings also indicate that students in the program are significantly more likely to use a 

computer for browsing the internet, doing their homework, learning by themselves, drawing and 

playing videogames. These results provide evidence that in a program with connectivity the 

students are able to learn how to use diverse applications, which would lead to a more 

technologically skilled labor force. I also find that the increase in computer use seems to lead to a 

decrease of the time doing homework and performing outdoor activities, reinforcing the view of 

parental guidance being fundamental for the laptop to be used in a productive way and for the 

child to stay healthy (Malamud and Pop-Eleches, 2011). A result from this paper that is 

consistent with the existing OLPC literature (see Cristia et al, 2012 & Sharma, 2012) is the lack 

of significant effects on test scores. The reason for this result is that the program is not of guided 

use toward specific courses. 

The Conectándonos Program differs from other OLPC initiatives because it focuses on the 

quality of the program rather than of the quantity of computers to be distributed. This paper 

shows how a program that ensures year around functioning equipment and connectivity leads to 

a very high and diverse usage. NGOs and governments should revise the implementation 

methods of OLPC programs, as my findings suggest that spending on infrastructure, repairs and 

teaching training lead to a significantly more productive use of the laptops. In this paper I also 

show that parents and siblings who did not know how to use a computer did not share the 

computer with the student. A policy implication to easily increase the population that benefits 

from this type of program would be to provide computer training sessions to the parents in the 

beginning of the school year, and also distributing the XO computers that come with a standard 

sized keyboard.  

Due to the high implementation costs and difficulty tracking the effects of these types of 

initiatives, policymakers in developing countries should plan the evaluation designs of large-

scale interventions beforehand, keeping in mind that the quality of the evaluation depends on the 

response rates of the data collection. A timely assessment of this type of intervention would help 

correct the program’s flaws before compromising large monetary investments. This paper was 

fortunate because the conditionality of receiving treatment created an incentive for the students 

and parents to provide reliable information that allowed the construction of a very rich panel of 
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data. Thus, I will advocate to condition treatment, or even eligibility, on the provision of the 

information needed for the evaluation of this type of programs.  

As a final point, I recognize that this paper has the limitation that it studies the program only one 

year after it began. Longer-term evaluations are required for a comprehensive understanding of 

the many outcomes that do not exist or are impossible to capture in the short run. This paper was 

not able to determine if the access to information is going to change the professional aspirations 

of the students and their parents; further research is needed. To end on a good note, the data 

collection was made in a way in which individuals can be tracked over time, so newer waves will 

help shed more light on the effects of the OLPC program, with labor market outcomes as the 

final decisive results.  
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Appendix  

Figure 1 The XO Laptop 

 

Source: http://laptop.org/en/laptop/index.shtml 

 
Figure 2 Map of the 4 Treatment Districts 
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Figure 3    Timeline of the Data Collection 

 

November 2011 February 2012 November 2012 February 2013 April 2013 
 | |  | | | 

 
Control Schools 
were Surveyed 

 

Treatment Schools 
were Surveyed 

All 6th Graders 
were Surveyed 

All Schools 
were Surveyed 

5th & 6th Graders 
were Tested 

 

 

Table 1 Baseline Characteristics Treatment and Control Schools 

School Treatment 
Status 

Total 
Students 

Total 
Teachers 

Number of 
Classrooms Library Computer 

Laboratory 
Water & 

Electricity 
        
District: Rio Cuarto        
Río Cuarto Treatment 304 14 8 Yes No Yes 
IDA La Victoria Treatment 55 5 3 No No Yes 
Santa Isabel Treatment 119 6 5 No No Yes 
San Rafael Treatment 124 5 3 No No Yes 
La Flor Control10 38 2 1 No No Yes 
Carrizal Control10 40 5 2 No No Yes 
El Carmen Control10 50 4 3 No No Yes 
IDA Los Lagos Control10 64 5 3 No No Yes 
La Españolita Control10 48 3 2 No No Yes 
La Tabla Control19 98 3 2 No Yes Yes 
Santa Rita Control19 293 14 8 No Yes Yes 
José M. Herrera Control10 216 9 3 No No Yes 
        
District: San Isidro        
La Laguna Treatment 55 3 2 No No Yes 
Silvia Montero Treatment 159 10 6 No No Yes 
Mario Aguero Treatment 85 5 3 No No Yes 
Carbonal Treatment 98 7 3 No No Yes 
Enrique Riba Treatment 114 7 5 No No Yes 
Luis Sibaja Control19 237 9 6 No Yes Yes 
Itiquis Control19 240 9 6 Yes Yes Yes 
Timoleón Morera Control19 164 9 4 No Yes Yes 
        
District: Santa Teresita        
Carlos Luis Castro Treatment 54 8 3 No No Yes 
Palomo Treatment 25 3 1 No No Yes 
Jorge Rossi Treatment 23 2 1 No No Yes 
Guayabo Abajo Control10 62 5 2 No No Yes 
Cimarrón Control10 73 5 2 No No Yes 
Colonia Guayabo Control10 42 6 3 No No Yes 
Santa Teresita Control19 133 9 5 Yes Yes Yes 
El Cas Control19 110 4 2 No Yes Yes 
        
District: Curridabat        
Jose M. Zeledón Treatment 125 4 4 No No Yes 
La Lía Treatment 95 9 3 No No Yes 
Yerbabuena Treatment 113 9 3 No No Yes 
Cipreses Control10 43 2 2 No No Yes 
Carolina Bellelli Control19 243 14 6 Yes Yes Yes 
Quebrada Fierro Control19 179 8 5 No Yes Yes 

        
Treatment Group  1550      
Control 10 Group  710      
Control 19 Group  1700      

Source: Quirós Tanzi Foundation. Note: Control 19 includes the original set of Control 10 schools plus 9 additional schools that already 
had computer laboratories. 
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Table 2 Baseline Characteristics - Information from Parents 
 

     Full Sample   
 Full Sample Treatment Control 

10 
Control 

19 
10th 

Percentile 
90th 

Percentile 
(2)=(3) 
p-value 

(2)=(4) 
p-value 

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

Age of the Parent 36.23 36.02 36.31 36.45 27.00 47.00 0.55 0.24 
 (8.27) (8.39) (8.44) (8.22)     

Male Respondent 0.26 0.27 0.23 0.29   0.08 0.45 
 (0.44) (0.45) (0.42) (0.45)     

Number of Household Members 4.90 4.97 4.74 4.93 3.00 7.00 0.02 0.66 
 (1.73) (1.75) (1.63) (1.75)     

Number of Kids in the Household 1.90 1.99 1.87 1.86 1.00 3.00 0.07 0.02 
 (1.20) (1.16) (1.23) (1.22)     

Male Head of the Household 0.72 0.73 0.70 0.72   0.28 0.55 
 (0.45) (0.45) (0.46) (0.45)     

Monthly Income of Household 450.66 434.56 457.10 435.45 160.00 800.00 0.19 0.47 
 (291.342) (260.35) (338.72) (288.10)     

Monetary Expenditure on Student 44.80 43.64 41.46 42.32 10.00 100.00 0.62 0.65 
 (33.55) (33.32) (31.59) (32.99)     

Monetary Expenses on Other Kids 76.09 73.07 68.59 74.36 20.00 160.00 0.36 0.64 
 (72.32) (67.47) (72.01) (73.34)     

Ownership of a Computer at Home 0.32 0.28 0.31 0.29   0.37 0.81 
 (0.47) (0.45) (0.46) (0.45)     

Having Internet at Home 0.21 0.18 0.20 0.19   0.35 0.40 
 (0.40) (0.38) (0.40) (0.39)     

Weekly Hours of Student on Home Duties 3.06 3.05 3.26 3.40 0.00 7.00 0.31 0.06 
 (4.10) (3.89) (4.43) (4.62)     

Weekly Hours Parents Helping with Homework 5.19 5.60 5.00 4.95 1.00 10.00 0.02 0.00 
 (4.46) (4.47) (4.24) (4.65)     

Weekly Computer usage of the Student 2.12 2.15 1.55 1.99 0.00 7.00 0.01 0.33 
 (3.71) (4.05) (2.66) (3.38)     

Student has ever used a Computer 0.58 0.53 0.47 0.58   0.05 0.01 
 (0.49) (0.50) (0.50) (0.49)     

Anyone in Household has used a Computer 0.67 0.61 0.62 0.66   0.73 0.03 
 (0.47) (0.49) (0.49) (0.47)     

Weekly Computer usage of other members 4.24 4.28 3.86 3.90 0.00 12.00 0.39 0.31 
 (8.56) (8.76) (8.34) (8.20)     

Want Child to Stay in the Same County 0.81 0.83 0.81 0.76   0.43 0.00 
 (0.39) (0.38) (0.39) (0.42)     

Weekly Hours of Student on Outdoor Activities 5.90 6.78 5.61 5.22 0.00 14.00 0.00 0.00 
 (6.07) (6.77) (4.93) (5.43)     

Weekly Hours of Student on Homework 5.74 6.14 5.29 5.55 1.00 10.00 0.00 0.00 
 (4.48) (3.88) (4.07) (5.12)     

Encourage Student to use a Computer More 0.92 0.96 0.89 0.92   0.00 0.00 
 (0.27) (0.20) (0.31) (0.27)     

Observations 3174 1517 616 1657     
         

Data:Data: OLPC Costa Rica Baseline (1st Wave). Ho: No difference in means.  
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Table 3 Baseline Characteristics - Information from Students 

 
     Full Sample   

 Full Sample Treatment Control 
10 

Control 
19 

10th 
Percentile 

90th 
Percentile 

(2)=(3) 
p-value 

(2)=(4) 
p-value 

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

Age 9.55 9.26 9.81 9.80 7.00 12.00 0.00 0.00 
 (2.03) (2.07) (2.16) (1.99)     

Male Respondent 0.52 0.54 0.56 0.51   0.39 0.21 
 (0.50) (0.50) (0.50) (0.50)     

Wants to Stay in the Same County 0.71 0.75 0.75 0.67   0.94 0.00 
 (0.45) (0.43) (0.43) (0.47)     

School Enjoyment 9.12 9.26 9.16 9.00 7.00 10.00 0.23 0.00 
 (1.63) (1.33) (1.70) (1.85)     

Hours of Computer Usage at Home 1.94 1.85 1.04 2.22 0.00 6.00 0.00 0.04 
 (4.20) (3.88) (3.15) (4.77)     

Hours of Computer Usage outside Home 1.06 0.60 0.61 1.41 0.00 2.00 0.90 0.00 
 (2.85) (1.89) (2.18) (3.14)     

Observations 3174 1517 616 1657     
         

Data:Data: OLPC Costa Rica Baseline (1st Wave). Ho: No difference in means.  
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Figure 4 Access to Technology 

 
 

      Figure 5 Educational Objective for the Child

 
 

Figure 6 Desired Profession of the Parents for the Students 

 

Source: OLPC Costa Rica Baseline (1st Wave). 
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Table 4: Effects of the OLPC Program on Weekly Computer Use 

      

  Control 10  Control 19 Baseline Mean 

  (1)  (2) (3) 

Student Survey      

Weekly hours of use at home  3.116 

(0.710)*** 

 2.705 

(0.337)*** 

1.94 

(4.20) 

Weekly hours of use outside  2.581 

(0.718)*** 

 1.769 

(0.333)*** 

1.06 

(2.85) 

      

Parent Survey      

Weekly hours of use by the student  2.714 

(0.820)*** 

 2.561 

(0.344)*** 

2.12 

(3.71) 

Weekly hours of use by others  -0.509 

(0.606) 

 -0.258 

(0.735) 

4.24 

(8.56) 

      

Control Variables  Yes  Yes  

Observations  2074  2590  

      

Notes: Panel data estimation. The variables on the left are the outcome variables. The coefficients denote the 
ATT and the standard errors are robust and have been clustered at the school level. Column (1) uses Control 10 
as the control schools; column (2) uses Control 19 as the control schools. Column (3) indicates the pre-program 
means and standard deviations for the full sample of treatment and control schools. Control variables include: 
age, age squared, school year, age of the parent, gender of child, gender of respondent, education completion of 
parent, gender of the head of the household, monthly income, size of the household, number of kids in the 
household, having computer and/or internet at home before program, student and/or someone in the household 
knowing how to use a computer before the program, ratio of teachers to students, number of classrooms, library 
dummy, rural dummy and district dummy. * Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 5: Effects of the OLPC Program on Specific Computer Uses 

     

  Control 10   Control 19 

  (1)  (2) 

Student Survey     

Uses for Internet  0.279 

(0.089)*** 

 0.179 

(0.051)*** 

Uses for Homework  0.288 

(0.089)*** 

 0.044 

(0.061) 

Uses for Self-Learning  0.210 

(0.093)** 

 0.085 

(0.053)* 

Uses for Reading  0.334 

(0.091)*** 

 0.162 

(0.058)*** 

Uses for Drawing  0.417 

(0.091)*** 

 0.214 

(0.063)*** 

Uses for Playing Games  0.500 

(0.093)*** 

 0.299 

(0.064)*** 

Uses for Phone calls  0.017 

(0.022) 

 0.007 

(0.017) 

     

Control Variables  Yes  Yes 

Observations  2074  2590 

        

Notes: Panel data estimation. The variables on the left are the outcome variables (yes=1, 
no=0). The coefficients denote the ATT and the standard errors are robust and have been 
clustered at the school level. Column (1) uses Control 10 as the control schools; column (2) 
uses Control 19 as the control schools. Control variables include: age, age squared, school 
year, age of the parent, gender of child, gender of respondent, education completion of parent, 
gender of the head of the household, monthly income, size of the household, number of kids in 
the household, having computer and/or internet at home before program, student and/or 
someone in the household knowing how to use a computer before the program, ratio of 
teachers to students, number of classrooms, library dummy, rural dummy and district dummy.                                                     
*Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 6: Effects of the OLPC Program on Weekly Time Allocation 

      

  Control 10   Control 19 Baseline Mean 

   (1)  (2) (3) 

Parent Survey      

Weekly hours of student doing 
homework 

 -0.896 

(0.656) 

 -1.059 

(0.366)*** 

5.74 

(4.48) 

Weekly hours helping student with 
homework 

 -1.061 

(0.610)* 

 -0.296 

(0.305) 

5.19 

(4.46) 

Weekly hours of student doing 
home duties 

 0.464 

(0.857) 

 0.386 

(0.324) 

3.06 

(4.10) 

Weekly hours student performing 
outdoor activities 

 0.548 

(0.898) 

 -0.952 

(0.558)* 

5.90 

(6.07) 

      

Control Variables  Yes  Yes  

Observations  2074  2590  

         

Notes: Panel data estimation. The variables on the left are the outcome variables. The coefficients denote the ATT 
and the standard errors are robust and have been clustered at the school level. Column (1) uses Control 10 as the 
control schools; column (2) uses Control 19 as the control schools. Column (3) indicates the pre-program means and 
standard deviations for the full sample of treatment and control schools. Control variables include: age, age squared, 
school year, age of the parent, gender of child, gender of respondent, education completion of parent, gender of the 
head of the household, monthly income, size of the household, number of kids in the household, having computer 
and/or internet at home before program, student and/or someone in the household knowing how to use a computer 
before the program, ratio of teachers to students, number of classrooms, library dummy, rural dummy and district 
dummy. * Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 7: Effects of the OLPC Program on Aspirations 

      

  Control 10   Control 19 Baseline Mean 

   (1)  (2) (3) 

Student Survey      

Seeks white collar occupation   -0.012 

(0.046) 

 -0.062 

(0.029)** 

 

      

Parent Survey      

Monthly expenses on student 

(In US Dollars) 

 4.606 

(3.826) 

 4.081 

(3.174) 

44.80 

(33.55) 

Monthly expenses on other kids 

(In US Dollars) 

 12.369 

(9.328) 

 9.278 

(5.736) 

76.09 

(72.32) 

Seeks white collar occupation 

(for student) 

 -0.034 

(0.057) 

 -0.049 

(0.034) 

 

      

Control Variables  Yes  Yes  

Observations  2074  2590  

         

Notes: Panel data estimation. The variables on the left are the outcome variables. The coefficients denote the 
ATT and the standard errors are robust and have been clustered at the school level. Column (1) uses Control 10 
as the control schools; column (2) uses Control 19 as the control schools. Column (3) indicates the pre-program 
means and standard deviations for the full sample of treatment and control schools. Control variables include: 
age, age squared, school year, age of the parent, gender of child, gender of respondent, education completion of 
parent, gender of the head of the household, monthly income, size of the household, number of kids in the 
household, having computer and/or internet at home before program, student and/or someone in the household 
knowing how to use a computer before the program, ratio of teachers to students, number of classrooms, library 
dummy, rural dummy and district dummy. * Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 8: Test Scores 

 

 Math Test 5th Graders Cognition Test 6th Graders 

 (1) (2) (3) (4) 

Treatment -5.131 

(7.496) 

-5.303 

(6.636) 

-8.008 

(5.758) 

2.865 

(6.667) 

Age  8.965 

(8.875) 

 -21.795 

(18.322) 

Age Squared  -0.304 

(0.431) 

 0.799 

(0.909) 

Male  1.843 

(2.544) 

 2.620 

(3.832) 

Education Completion Parent  0.916 

(0.931) 

 1.096 

(1.411) 

Male Head of Household  5.593 

(4.030) 

 -2.879 

(4.182) 

Monthly Income  -0.005 

(0.006) 

 0.004 

(0.006) 

Size of Household  -0.540 

(0.902) 

 -0.772 

(1.541) 

Children in the Household  0.283 

(1.172) 

 0.983 

(1.568) 

Computer at Home  4.211 

(3.310) 

 1.451 

(5.806) 

Internet at Home  2.265 

(4.770) 

 -5.361 

(6.95) 

Has Used Computer  4.211 

(3.311) 

 2.451 

(6.695) 

Others Have Used Computer  2.586 

(3.562) 

 2.419 

(4.425) 

District Control Variables No Yes No Yes 

Observations 201 167 182 145 

Notes: Test Score is the outcome variable. The coefficient for Treatment denotes the ATT, the standard errors 
are robust and have been clustered at the school level. Cross sectional data.                                                               
* Significant at 10%; ** significant at 5%; *** significant at 1%. 
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Table 9: Heterogeneous Effects of the OLPC Program on Weekly Computer Use 

         

 Treatment Treatment* 
Grades 1-4 Treatment Treatment*

Male Treatment Treatment*
Computer Treatment Treatment*

Educated 

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

Student Survey         

Weekly hours of use 
at home 

2.927 

(0.518)*** 

-0.458 

(0.612) 

1.888 

(0.521)*** 

1.569 

(0.718)** 

2.712 

(0.385)*** 

-0.019 

(0.532) 

2.711 

(0.395)*** 

-0.024 

(0.649) 

Weekly hours of use 
outside 

2.368 

(0.435)*** 

-1.242 

(0.445)*** 

1.423 

(0.385)*** 

0.677 

(0.458) 

1.852 

(0.432)*** 

-0.231 

(0.521) 

1.808 

(0.367)*** 

-0.149 

(0.323) 

         

Parent Survey         

Weekly hours of use 
by the student 

2.272 

(0.497)*** 

0.599 

(0.593) 

2.848 

(0.565)*** 

-0.760 

(0.847) 

2.253 

(0.463)*** 

0.866 

(0.616) 

2.627 

(0.412)*** 

-0.255 

(0.571) 

Weekly hours of use 
by others 

-0.325 

(0.793) 

0.136 

(0.694) 

0.201 

(0.843) 

-0.886 

(0.823) 

-1.133 

(0.739) 

2.441 

(0.943)** 

-0.342 

(0.718) 

0.321 

(0.845) 

         

Observations 2590 2590 2590 2590 2590 2590 2590 2590 

              

Notes: Panel data estimation. The variables on the left are the outcome variables. The coefficients of the odd columns denote the ATT after the inclusion of the 
interaction term, while the coefficients of the even columns denote the heterogeneous treatment effect by subgroup. The 4 subgroups are: student belonging to grades 1 
through 4, gender, household having a computer pre-treatment and parent having at least secondary education completed. The standard errors are robust and have been 
clustered at the school level. For all regressions the control group used was Control 19 and control variables were included.                                        
* Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 10: Heterogeneous Effects of the OLPC Program on Specific Computer Uses 

         

 Treatment Treatment*
Grades 1-4 Treatment Treatment*

Male Treatment Treatment*
Computer Treatment Treatment*

Educated 

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

Student Survey         

Uses for Internet 0.172 

(0.052)*** 

0.016 

(0.049) 

0.156 

(0.051)*** 

0.046 

(0.052) 

0.183 

(0.058)*** 

-0.009 

(0.066) 

0.179 

(0.056)*** 

0.002 

(0.058) 

Uses for Homework 0.053 

(0.055) 

-0.017 

(0.073) 

0.114 

(0.066)* 

-0.131 

(0.050)** 

0.052 

(0.732) 

-0.022 

(0.051) 

0.055 

(0.067) 

-0.043 

(0.065) 

Uses for Self-Learning 0.101 

(0.061)* 

-0.034 

(0.051) 

0.068 

(0.060) 

0.023 

(0.052) 

0.078 

(0.055) 

0.017 

(0.055) 

0.087 

(0.056) 

-0.011 

(0.046) 

Uses for Reading 0.203 

(0.061)*** 

-0.083 

(0.042)* 

0.167 

(0.063)** 

-0.011 

(0.048) 

0.152 

(0.066)** 

0.028 

(0.054) 

0.157 

(0.060)** 

0.018 

(0.051) 

Uses for Drawing 0.242 

(0.065)*** 

-0.060 

(0.061) 

0.223 

(0.062)*** 

-0.025 

(0.040) 

0.200 

(0.068)*** 

0.038 

(0.048) 

0.197 

(0.064)*** 

0.061 

(0.051) 

Uses for Playing Games 0.319 

(0.060)*** 

-0.039 

(0.069) 

0.287 

(0.073)*** 

0.017 

(0.054) 

0.323 

(0.073)*** 

-0.064 

(0.054) 

0.287 

(0.066)*** 

0.046 

(0.067) 

Uses for Phone calls -0.007 

(0.021) 

0.029 

(0.264) 

0.014 

(0.018) 

-0.010 

(0.019) 

0.019 

(0.020) 

-0.031 

(0.032)* 

0.001 

(0.017) 

0.025 

(0.023) 

         

Observations 2590 2590 2590 2590 2590 2590 2590 2590 

              

Notes: Panel data estimation. The variables on the left are the outcome variables (yes=1, no=0). The coefficients of the odd columns denote the ATT after the inclusion of 
the interaction term, while the coefficients of the even columns denote the heterogeneous treatment effect by subgroup. The 4 subgroups are: student belonging to grades 
1 through 4, gender, household having a computer pre-treatment and parent having at least secondary education completed. The standard errors are robust and have been 
clustered at the school level. For all regressions the control group used was Control 19 and control variables were included.                                          
* Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 11: Heterogeneous Effects of the OLPC Program on Weekly Time Allocation 

         

 Treatment Treatment*
Grades 1-4 Treatment Treatment*

Male Treatment Treatment*
Computer Treatment Treatment*

Educated 

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

Parent Survey         

Weekly hours of student 
doing homework 

-1.566 

(0.526)*** 

1.035 

(0.619)* 

-1.122 

(0.543)** 

0.134 

(0.639) 

-0.842 

(0.406)** 

-0.614 

(0.392) 

-1.004 

(0.417)** 

-0.220 

(0.507) 

Weekly hours helping 
student with homework 

-0.795 

(0.388)** 

1.016 

(0.396)** 

-0.166 

(0.456) 

-0.226 

(0.684) 

-0.255 

(0.360) 

-0.114 

(0.348) 

-0.208 

(0.337) 

-0.337 

(0.448) 

Weekly hours of student 
doing home duties 

0.228 

(0.411) 

0.327 

(0.321) 

0.677 

(0.437) 

-0.576 

(0.497) 

0.266 

(0.342) 

0.340 

(0.383) 

0.363 

(0.322) 

0.089 

(0.395) 

Weekly hours student on 
outdoor activities 

-0.938 

(0.719) 

-0.029 

(0.665) 

-0.984 

(0.589) 

0.158 

(0.674) 

-1.073 

(0.591)* 

0.347 

(0.393) 

-0.985 

(0.523)* 

0.128 

(0.567) 

         

Observations 2590 2590 2590 2590 2590 2590 2590 2590 

              

Notes: Panel data estimation. The variables on the left are the outcome variables. The coefficients of the odd columns denote the ATT after the inclusion of the interaction 
term, while the coefficients of the even columns denote the heterogeneous treatment effect by subgroup. The 4 subgroups are: student belonging to grades 1 through 4, 
gender, household having a computer pre-treatment and parent having at least secondary education completed. The standard errors are robust and have been clustered at the 
school level. For all regressions the control group used was Control 19 and control variables were included.                           
* Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 12: Heterogeneous Effects of the OLPC Program on Aspirations 

         

 Treatment Treatment*
Grades 1-4 Treatment Treatment*

Male Treatment Treatment*
Computer Treatment Treatment*

Educated 

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

Student Survey         

Seeks white collar occupation  -0.075 

(0.036)** 

0.027 

(0.040) 

-0.042 

(0.029) 

-0.042 

(0.050) 

-0.071 

(0.033)** 

0.024 

(0.038) 

-0.072 

(0.032)** 

0.035 

(0.026) 

         

Parent Survey         

Monthly expenses on student 

(In US Dollars) 

5.571 

(3.836) 

-2.971 

(3.894) 

3.953 

(3.525) 

0.853 

(3.713) 

1.609 

(3.512) 

7.041 

(3.752)* 

2.779 

(3.205) 

5.598 

(2.807)** 

Monthly expenses on other kids 

(In US Dollars) 

10.808 

(6.246)* 

-3.009 

(6.815) 

10.209 

(7.598) 

-1.431 

(10.571) 

0.752 

(6.797) 

23.968 

(5.692)*** 

6.359 

(6.035) 

13.104 

(7.572)* 

Seeks white collar occupation  

(for student) 

-0.063 

(0.037)* 

0.027 

(0.042) 

-0.032 

(0.033) 

-0.020 

(0.050) 

-0.027 

(0.037) 

-0.066 

(0.023)*** 

-0.043 

(0.035) 

-0.030 

(0.026) 

         

Observations 2590 2590 2590 2590 2590 2590 2590 2590 

              

Notes: Panel data estimation. The variables on the left are the outcome variables. The coefficients of the odd columns denote the ATT after the inclusion of the interaction 
term, while the coefficients of the even columns denote the heterogeneous treatment effect by subgroup. The 4 subgroups are: student belonging to grades 1 through 4, gender, 
household having a computer pre-treatment and parent having at least secondary education completed. The standard errors are robust and have been clustered at the school 
level. For all regressions the control group used was Control 19 and control variables were included.                
* Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 13: Differential Attrition 

 (1) (2) 

Treatment -0.259 

(0.064)*** 

-0.258 

(0.042)*** 

Age  -0.351 

(0.085)*** 

Age Squared  0.020 

(0.004)*** 

Male  0.002 

(0.112) 

Education Completion Parent  0.011 

(0.006) 

Male Head of Household  -0.036 

(0.030) 

Monthly Income  -0.000 

(0.000) 

Size of Household  -0.002 

(0.006) 

Children in the Household  0.005 

(0.011) 

Computer at Home  0.024 

(0.029) 

Internet at Home  -0.044 

(0.022) 

Has Used Computer   0.010 

(0.027) 

Others Have Used Computer  -0.034 

(0.028) 

Number of Classrooms  0.017 

(0.019) 

District Control Variables No Yes 

Observations 2990 2442 

Notes: The outcome variable is a dummy for attrition. The coefficients denote the 
probability to attrit; the standard errors are robust and have been clustered at the 
school level. * Significant at 10%; ** significant at 5%; *** significant at 1%. 
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Table 14 Robustness: Computer Use Reported by the Students 

      

 Control 10 Control 10 Control 19 Control 19 Baseline Mean 

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

Student Survey      

Weekly hours of use at home 1.771 

(0.278)***  

2.210 

(0.396)***  

2.100 

(0.297)***  

2.897 

(0.398)***  

1.94 

(4.20) 

Weekly hours of use outside 1.372 

(0.254)***  

1.686 

(0.314)***  

1.477 

(0.220)***  

1.723 

(0.298)***  

1.06 

(2.85) 

      

Parent Survey      

Weekly hours of use by the student 2.328 

(0.456)***  

2.429 

(0.484)***  

2.001 

(0.577)***  

2.769 

(0.556)***  

2.12 

(3.71) 

Weekly hours of use by others 0.648 

(1.146) 

0.568 

(0.916) 

0.347 

(1.292) 

0.983 

(1.270) 

4.24 

(8.56) 

      

Control Variables No Yes No Yes  

Observations 4144 4144 6258 6258  

      

Notes: Repeated cross section estimation. The variables on the left are the outcome variables. The coefficients denote the ATT and the 
standard errors are robust and have been clustered at the school level. Columns (1) and (2) use Control 10 as the control schools, while 
columns (3) and (4) use Control 19 as the control schools. Column (5) indicates the pre-program means and standard deviations for the 
full sample of treatment and control schools. Control variables include: age, age squared, school year, age of the parent, gender of child, 
gender of respondent, education completion of parent, gender of the head of the household, monthly income, size of the household, 
number of kids in the household, having computer and/or internet at home before program, student and/or someone in the household 
knowing how to use a computer before the program, ratio of teachers to students, number of classrooms, library dummy, rural dummy 
and district dummy. * Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 15 Robustness: Effects of the OLPC Program on Specific Computer Uses 

     

 Control 10 Control 10  Control 19 Control 19 

  (1) (2) (3) (4) 

Student Survey     

Uses for Internet 0.135 

(0.074)*  

0.093 

(0.081)  

0.132 

(0.066)**  

0.114 

(0.073)  

Uses for Homework 0.217 

(0.071)*** 

0.185 

(0.077)** 

0.097 

(0.068) 

0.098 

(0.072) 

Uses for Self-Learning 0.120 

(0.071)* 

0.076 

(0.067) 

0.096 

(0.065) 

0.092 

(0.067) 

Uses for Reading 0.140 

(0.067)** 

0.154 

(0.068)** 

0.054 

(0.061) 

0.086 

(0.066) 

Uses for Drawing 0.142 

(0.060)** 

0.123 

(0.059)** 

0.173 

(0.070)** 

-0.196 

(0.101)* 

Uses for Playing Games 0.174 

(0.085)** 

0.173 

(0.087)** 

0.204 

(0.073)*** 

0.238 

(0.080)*** 

Uses for Phone calls -0.013 

(0.019) 

-0.002 

(0.012) 

-0.021 

(0.019) 

-0.004 

(0.016) 

     

Control Variables No Yes No Yes 

Observations 4144 4144 6258 6258 

          

Notes: Repeated cross section estimation. The variables on the left are the outcome variables (yes=1, no=0). 
The coefficients denote the ATT and the standard errors are robust and have been clustered at the school 
level. Columns (1) and (2) use Control 10 as the control schools, while columns (3) and (4) use Control 19 as 
the control schools. Control variables include: age, age squared, school year, age of the parent, gender of 
child, gender of respondent, education completion of parent, gender of the head of the household, monthly 
income, size of the household, number of kids in the household, having computer and/or internet at home 
before program, student and/or someone in the household knowing how to use a computer before the 
program, ratio of teachers to students, number of classrooms, library dummy, rural dummy and district 
dummy. * Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 16 Robustness: Effects of the OLPC Program on Weekly Time Allocation 

      

 Control 10 Control 10  Control 19 Control 19 Baseline Mean 

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

Parent Survey      

Weekly hours of student doing 
homework 

-0.775 

(0.438)* 

-0.179 

(0.444) 

-0.439 

(0.337)  

-0.231 

(0.350) 

5.74 

(4.48) 

Weekly hours helping student with 
homework 

-0.246 

(0.432) 

0.169 

(0.552) 

-0.213 

(0.349) 

-0.017 

(0.407) 

5.19 

(4.46) 

Weekly hours of student doing 
home duties 

-0.220 

(0.542) 

0.017 

(0.510) 

0.051 

(0.257) 

0.297 

(0.314) 

3.06 

(4.10) 

Weekly hours student performing 
outdoor activities 

-0.847 

(0.665)  

-0.289 

(0.688) 

-0.595 

(0.534)  

-0.255 

(0.609) 

5.90 

(6.07) 

      

Control Variables No Yes No Yes  

Observations 4144 4144 6258 6258  

           

Notes: Repeated cross section estimation. The variables on the left are the outcome variables. The coefficients denote the ATT and the 
standard errors are robust and have been clustered at the school level. Columns (1) and (2) use Control 10 as the control schools, while 
columns (3) and (4) use Control 19 as the control schools. Column (5) indicates the pre-program means and standard deviations for the 
full sample of treatment and control schools. Control variables include: age, age squared, school year, age of the parent, gender of 
child, gender of respondent, education completion of parent, gender of the head of the household, monthly income, size of the 
household, number of kids in the household, having computer and/or internet at home before program, student and/or someone in the 
household knowing how to use a computer before the program, ratio of teachers to students, number of classrooms, library dummy, 
rural dummy and district dummy. * Significant at 10%  ** significant at 5%  *** significant at 1%. 
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Table 17 Robustness: Effects of the OLPC Program on Aspirations 

      

 Control 10 Control 10  Control 19 Control 19 Baseline Mean 

  (1) (2) (3) (4)  

Student Survey      

Seeks white collar occupation  -0.023 

(0.031) 

0.009 

(0.027) 

-0.048 

(0.027)*  

-0.026 

(0.030) 

 

      

Parent Survey      

Monthly expenses on student 

(In US Dollars) 

10.255 

(6.675)  

8.458 

(5.345) 

1.752 

(5.515) 

3.036 

(5.576)  

44.80 

(33.55) 

Monthly expenses on other kids 

(In US Dollars) 

9.475 

(8.656) 

12.536 

(7.570) 

3.145 

(7.142) 

9.175 

(6.799) 

76.09 

(72.32) 

Seeks white collar occupation  

(for student) 

-0.038 

(0.040) 

0.043 

(0.046) 

-0.029 

(0.019)  

-0.036 

(0.027) 

 

      

Control Variables No Yes No Yes  

Observations 4144 4144 6258 6258  

           

Notes: Repeated cross section estimation. The variables on the left are the outcome variables. The coefficients denote the ATT and the 
standard errors are robust and have been clustered at the school level. Columns (1) and (2) use Control 10 as the control schools, while 
columns (3) and (4) use Control 19 as the control schools. Column (5) indicates the pre-program means and standard deviations for the 
full sample of treatment and control schools. Control variables include: age, age squared, school year, age of the parent, gender of child, 
gender of respondent, education completion of parent, gender of the head of the household, monthly income, size of the household, 
number of kids in the household, having computer and/or internet at home before program, student and/or someone in the household 
knowing how to use a computer before the program, ratio of teachers to students, number of classrooms, library dummy, rural dummy 
and district dummy. * Significant at 10%  ** significant at 5%  *** significant at 1%. 

 

 

 

 

 

 

 

 


