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ABSTRACT 

Achieving true universal primary education is a fundamental basis for the 

discussion of worldwide educational goals in the 21
st
 century.  Outlined presently in the 

UN Millennium Development Goals and the World Education Forum’s Dakar 

Framework For Action, making basic primary education opportunities available to all the 

world’s citizens echoes a series of commitments made by every generation of world 

leaders since World War II.  Success in achieving this goal, however, has been strikingly 

inconsistent across countries and the different outcomes indicate that the barriers to 

universal primary education are as diverse as the countries attempting to meet the 

international targets.   

From a policy perspective, it is imperative to recognize that a complex set of both 

supply- and demand-side barriers affect preferences for schooling at every level of 

decision-making.  This study examines how community-level policies—including school 

and teacher availability, quantity and quality of materials, civil society organizations, and 

welfare benefits—influence household schooling decisions regarding primary school 

enrollment and completion in Guatemala.   
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 Using data from the Living Standards Measurement Survey administered in 

Guatemala in 2000, this study tests the relative importance of the presence of preprimary 

and secondary schools in increasing the likelihood of primary school enrollment and 

completion, respectively.  The preliminary analysis suggests that presently other 

community-wide interventions are more likely to influence enrollment and completion 

than an expanded spectrum of schooling opportunities.  However, as formal education 

becomes increasingly important in a globalized world, policymakers may need to expand 

the current focus of education strategies to increase pre-primary preparation and post-

primary educational opportunities to improve the overall educational attainment.   
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I. INTRODUCTION 

Achieving true universal primary education is a fundamental basis for the 

discussion of worldwide educational goals in the 21
st
 century.  Outlined presently in the 

UN Millennium Development Goals and the World Education Forum’s Dakar 

Framework For Action, making basic primary education opportunities available to all the 

world’s citizens echoes a series of commitments made by every generation of world 

leaders since World War II.  Heads of State and Government, Ministers of Education, 

leaders of international organizations, and technical experts in the field of education have 

all highlighted sustained commitment and sufficient funding as the keys to achieving 

these goals; yet, as the deadline for the Millennium Development Goals nears, success 

has been strikingly inconsistent across countries and the different outcomes indicate that 

the barriers to universal primary education are as diverse as the countries attempting to 

meet the international targets.   

The second Millennium Development Goal—to achieve universal primary 

education—specifically aims to ensure that all boys and girls complete a full course of 

primary schooling.  While the objective is clear, the international development 

community has continually debated the relative tensions between supply and demand 

constraints that must be overcome to accomplish it.  In education, demand-side obstacles 

can include the cost, both school fees and opportunity costs, and the perceived rate of 

return on education.  Supply-side barriers include whether students have reasonable 

access to a school and whether the school adequately provides quality educational 

services.  Not surprisingly, no single policy exists that will lead countries to successfully 
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achieve universal primary education.  Evidence that finds significant effects for programs 

that increase physical access, augment material resources, improve the quality of 

instruction, or reduce the costs of education is sufficiently countered with studies that 

find no significant effects for similar programs, thus leaving the question of the relative 

importance of supply- and demand-side barriers to education unanswerable.    

Further evidence suggests that the poor benefit less from public spending than 

their wealthier counterparts (Demery 2000).  Why the poor generally are not able to 

utilize public expenditures more proportionately is a result of both supply and demand 

factors.  From the supply-side, substantial attention has been paid of late to the provision 

of schools, continually expanding access into more remote areas and geographically 

targeting the most marginalized populations.  Understandably, most of the school 

construction has been carried out at the primary school level.  However, as nations look 

for additional ways to increase access to and success within primary education in the 

increasingly globalized world, one argument can be made for widening the focus of 

supply provision.  By analyzing the availability of services at the preprimary and 

secondary levels as well, this broadened lens would span the complete continuum of 

formal childhood education.
1
   

In shifting towards an understanding of “basic education” as a single entity that 

would last between 12 and 15 years with the three schooling levels, the concept of an 

education system becomes paramount and the relationships between early childhood 

education, primary school, and secondary or vocational training are highlighted.  For 

nations that are nearing universal primary education rates, policy space exists for 
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advocating for prioritizing a complete education system.  An increasing amount of 

literature has been published on the costs and benefits of investing in early childhood 

education.  David de Ferranti asserts that successful examples of educational 

advancement have followed a pattern of bottom-up improvements, ideally building a 

strong base with increased access to all at the lower levels, which helps to ensure that the 

most qualified students are able to move through the to highest levels of education and 

thereby increasing the human capital of the country.
2
  In March 2006, UNESCO released 

its Early Childhood policy brief stating that preprimary education is the most realistic 

way for the education sector to meet the Education For All goals.   

Additionally, research has also shown that school-level completion can be 

increased when explicit links are made between it and desirable education, labor, and 

income outcomes.
3
  As primary school enrollment increases and consequently the number 

of primary school graduates increases, policymakers must be concerned about where the 

increasing numbers of these primary school-educated youth will land.  Expanding 

secondary schooling not only increases advanced skills and learning outcomes but may 

also provide additional motivation to complete the basic primary cycle.  Thus, the impact 

that access to preprimary and secondary schools may have on household choices 

regarding primary school should be considered within the discussion of supply barriers to 

education.   

Between 1960 and 1996, Guatemala suffered a protracted civil conflict that 

resulted in the wide-scale destruction of the physical infrastructure of the nation, 

including the national transportation system that links town and cities, village centers that 
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serve as the nucleus of local governance, and many education buildings, which are 

viewed as soft targets in times of conflict.  Numerous rural areas were lacking schools, 

leading to the introduction of a supply-side financing program, entitled Programa 

Nacional de Autogestión para el Desarrollo Educativo (PRONADE), as a means of 

increasing access to school through a locally-autonomous, community-based approach to 

school construction and management.  Through PRONADE, the Ministry of Education 

transferred money for building a new school to an organized rural community that met a 

set of conditions.  These conditionalities for funds included having an appropriate site for 

the new school, demonstrating the ability and interest to manage a school, being situated 

more than three kilometers away from the nearest school, and having a sufficiently-sized 

student population that would utilize the new school.  Thus, in the decade since the Peace 

Accords were signed in Guatemala, there has been a rise in the number of primary 

schools available, and simultaneously, general schooling indicators have shown notable 

progress.  However, while primary school gross and net enrollment rates have increased 

steadily in Guatemala over the past ten years, school life expectancy and the proportion 

of students beginning grade 1 who complete primary school remain below the regional 

average for Latin America.  This significant drop-off emphasizes that simply achieving 

enrollment into primary school does not guarantee successful completion of the requisite 

six primary grades and the transition to secondary school (Table 1).   
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Table 1: Progression and Completion in Education, 2003/2004  
Source: UNESCO Institute for Statistics 

  Guatemala  Region 

School Life Expectancy (years) 9 13 
Grade repeaters, primary (%)  13 n/a 

Survival Rate to Grade 5 (%) 78 n/a 

Gross Intake Ratio to Last Grade of Primary (%) 70 98.3 

Primary to Secondary Transition Rate (%)                                                           
(% of students enrolled in last primary grade previous year who are 

enrolled in secondary in current year) 
96 n/a 

 

Although secondary school is not the only option available to primary school 

completers, there is gaining consensus internationally that formal education beyond the 

basic six years is becoming increasingly necessary in order to be able to take advantage 

of economic, social, and political opportunities available worldwide.  The relatively low  

secondary school enrollment rates in Guatemala, particularly in contrast to the region as a 

whole, should play a part in informing the national education strategy and policies going 

forward (Figure 1).  

Figure 1: Gross Enrollment Rates in Secondary School, 

Guatemala, 1991-2004 
Source: UNESCO Institute of Statistics
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This study aims to analyze the availability of education in communities in 

Guatemala as a foundation for weighing the policy implication of how to establishing an 

early and sustained commitment to education.  Access to schools at the preprimary and 

secondary levels will be compared to other education interventions such as quantity and 

quality of inputs, welfare benefits, and community organizations while holding the 

unchangeable individual- and household-level characteristics such as gender, ethnicity, 

income level, language spoken, and area of residence constant to determine what factors 

may increases household preferences for formal schooling.  These preferences will be 

measured by determining the likelihood of enrolling in primary school and the persisting 

through the six grades to successfully complete primary school.  

This paper is comprised of six sections.  The second section surveys the available 

literature on primary school enrollment and completion and the potential impacts of 

preprimary and secondary schools.  This section concludes with the relevance of this 

paper’s undertaking to the current context in Guatemala.  The third section establishes the 

specific context and motivation and the ensuing hypothesis.  The fourth section then 

presents paper’s empirical model as well as an explanation of variable sets and 

expectations of their effect.  The fifth section presents the results and the final section 

engages in a discussion of the policy implications, the limitations of the current study, 

and possibilities for future research.   
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II. LITERATURE REVIEW 

Despite an international commitment to universal primary education, no panacea 

exists for raising enrollment and maintaining persistence across the differing political, 

economic, and social contexts throughout the world.  The relative importance of school 

supply as compared to household demand remains ambiguous, and while numerous 

studies have addressed one or the other of these forces, relatively few studies have 

adequately considered both.
4
   

Although schools are not exclusively located in physical buildings, the 

development trajectory of formal education usually includes dedicating a specific 

community space to schooling and, therefore, the building of physical schools stands as a 

substantial component of education policy.  Duflo (2000) estimated that a 1970s school 

construction program in Indonesia led to a moderate effect on additional years of 

education (between .25 and .40 years on average) and increased the probability of 

completing primary school by 12 percent.  Presently, however, many developing 

countries already have increased physical access to school and evidence is beginning to 

show that poor quality infrastructure may now be a greater constraint on enrollment and 

completion.  Both the accessibility and quality of education may influence household 

perceptions of the benefits received and the costs borne by households.   

Primary School Enrollment 

Comprehensive evidence on primary school enrollment rates has been reviewed 

by numerous sources and therefore will not be repeated here.
5
  Focusing on the evidence 

that may link early childhood education and primary enrollment, Glewwe and Jacoby 
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(1995) found that in contrast to human capital theory that predicts that schooling will 

begin at the earliest age possible because the value of a child’s time is lowest, primary 

school enrollment can be delayed by early childhood malnutrition.
6
  This finding suggests 

that preprimary programs could increase primary enrollment by helping to increase 

nutrition through in-school feeding programs and nutrition education for families.   

Family perceptions also influence enrollment, as Burke (1998) found in Tanzania 

where a large proportion of families with children ages 7 to 12 responded that their 

children were too young to be enrolled in school despite a mandatory enrollment age of 6.  

Hallman et al. (2006) compare the ages of entry into primary school across gender and 

ethnicity in Guatemala and find that Ladino children enroll an average of one-half a year 

earlier than their Mayan counterparts.  

Impact of Preprimary Schools 

Preprimary educational programs can have a significant effect on the cognitive 

readiness of children as well as on non-academic outcomes, such as improved nutrition, 

acceptance of regular attendance as part of family life, increased social development, 

reduced child-labor rates, and increased labor-force participation by their adult 

caretakers.  In ethnically and linguistically-diverse countries, preprimary programs may 

play a particularly important role in preparing students for primary school entrance.  

Raudenbush et al. (1991) found that third graders who had attended preprimary school 

scored significantly higher in Thai language than their counterparts without preprimary 

experience.  These findings are particularly relevant to a study of Guatemala due to the 

existence of more than 20 indigenous languages, particularly in the rural regions.   
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Research on preprimary schooling in Latin America includes Halpern’s study 

(1986) that concluded that early child interventions yielded only modest positive effects 

on the initial adjustments to primary school through earlier enrollment age, improved 

school readiness, and improved health and energy levels.   Filp and Schiefelbein (1982) 

found that age of grade one enrollment lowered and school readiness indicators increased 

in Argentina and Chile but lack of classroom space in Bolivia and Chile often caused 

students to wait 1 to 3 years in between finishing preprimary and beginning grade one, 

attenuating the effects of preparedness.
7
  Additional findings that showed no effects on 

reducing grade retention rates suggest that preparation and access interventions should be 

complemented with primary quality improvements.
8
  Using panel data to assess long-term 

effects, Garces, Thomas, and Currie (2000) find that participation in the United States 

Head Start program significantly increases the probability of completing high school, 

attending college, earning higher income, and being charged or convicted of a crime, with 

the impacts differing by race.   

Considering the cost-effectiveness of expanding access to preprimary education, 

Berlinski, Galiani and Gertler (2006) find that the preprimary intervention is comparable 

in cost to a reduction of class size of ten students.  Fuller and Lockhead (1987) and 

Prawda and Psacharopoulos (1993) find evidence in Mexico that preschool enrollment 

rates significantly and efficiently increased primary completion rates.
9
  

Primary School Completion 

Berlinksi, Galiani and Gertler find that an additional year of preprimary education 

increases later academic performance as well as other non-cognitive behaviors such as 
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attention, discipline, effort, and participation, suggesting that better preparation may 

improve student behavior, increasing the likelihood of persisting through primary school.   

In most countries, the most substantial deficiencies in enrollment rates occur in 

the bottom quintiles of the income distribution.  On average, children from the poorest 

families are almost three times more likely to be out of school than their wealthier 

counterparts (UNESCO 2005).  In a cross-country analysis, Filmer and Pritchett (1999) 

find two geographically distinct patterns of primary enrollment and persistence.  In South 

Asia and Western and Central Africa, many older adolescents report never enrolling in 

primary school.  In contrast, virtually all 15-19 year olds in Latin America reported 

completing grade one but more than half failed to complete grade 5, of which 60% can be 

attributed to the poorest third of the population.  Median grade completion in Guatemala 

for this cohort was 9
th

 grade for the wealthiest students and 2
nd

 grade for the poorest. 

Impact of Secondary Schools 

The majority of the literature on the transition between primary and secondary 

school focuses on how primary school influences preferences for secondary school, 

leaving the impact that the presence secondary schools have on primary school decisions 

relatively less explored.  Since primary school completion is necessary for entrance into 

secondary school, the availability of a secondary school may affect household schooling 

preferences even at the primary level.  

Appleton, Hoddinott, and Knight (1996) analyze the effect that the “prospect” of 

post-primary schooling has on the rate of return in primary school and find that the 

primary rate of return doubled when there was a prospect of post-primary school options.  
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Burke and Beegle (2004) found that unlike the presence of a primary school, having a 

secondary school within 5 kilometers of the community significantly increased girls’ 

hours of attendance.  Increased attendance is likely to increase completion rates.
10

   

Studying the relationship between schooling costs and enrollment, Lavy (1996) 

finds that in Ghana when secondary school costs are raised, decisions at the primary-

school level are impacted.  Thus, assuming that primary and secondary school are 

complements, the relative magnitude of cross-price elasticities can be strong determinants 

of primary school preferences.  This finding has implications when considering recent 

education policies that emphasize the primary level by shifting scarce resources towards 

that level, impelling cost-sharing fee increases for secondary school children. 

Policy Relevance 

While access to primary schools has increased in recent years, a diverse set of 

obstacles, from both the supply- and demand-side, continue to affect enrollment and 

completion.  Given the unique historical, economic, political, and social factors that 

impact education policy decisions in each country, in-depth country-specific analyses of 

available data is an imperative in order to determine the next steps.  Evidence from Latin 

America suggests that achieving universal education means addressing the failure to 

complete primary school, not only filling in the gaps in grade one enrollment.  Using data 

available on the community and household level in Guatemala, this paper aims to analyze 

non-primary school access and other supply-side factors and their relative impact on 

increasing the likelihood of enrolling in primary school and persisting through the six 

primary grades to complete a basic formal education.    



 12 

III. DATA AND HYPOTHESIS  

Data 

Guatemala’s National Statistics Institute (INE) administered the Living Standards 

Measurement Survey (LSMS), known in Guatemala as the 2000 Encuesta Nacional sobre 

Condiciones de Vida (ENCOVI), between July and November 2000.  The survey contained 

two main components: a household survey and a community survey.  The complete 

household survey sample includes responses from 37,771 individuals of all age from a 

total of 7,276 households.  To accurately represent the total national population of 

approximately 12 million, the sampling frame was based upon Guatemala’s 1994 

Household and Population census tracts.
11

      

With respect to the factors that may impact education-related choices, the ENCOVI 

provides individual-, household- and community-level data on availability of education 

facilities, household characteristics, participation in organizations and social assistance 

programs, among others.  While Maria Elena Anderson
12

, John Edwards
13

, and Kelly 

Hallman et. al
14

 have used the ENCOVI  data to analyze different aspects on education in 

Guatemala, there is no evidence that previous analysis has merged the community-level 

data with the individual-level data to compare the relative supply- and demand-side 

effects that may be impacting household education preferences.    

Community Perspectives on Primary Schooling Constraints 

When surveyed about the principal reasons why children in the community do not 

attend primary school, community leaders responded with a variety of causes.  Over 35% 

of the communities answered that economic constraints was the primary reason why 
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children did not attend the local primary school, with the need to help parents in the field 

(18%), parents not approving of formal education (16%), child attends private school 

(6%), limited capacity in schools (5%), and distance to travel to school (4%) rounding out 

the top six reasons.  A follow-up question that received substantially fewer responses 

asked about the secondary cause for children not attending school; almost 30% of these 

respondents cited low level of household income with the other key responses including 

lack of student interest, the need to work, and lack of parent interest.  These community-

level responses may initially suggest that demand-side constraints are currently relatively 

more important in Guatemala in determining primary school enrollment.  However, a 

lack of parent and child interest, children working in the family fields, and lack of 

economic resources may all signal supply-side barriers as well.  If children and families 

do not yet observe the economic benefits of formal schooling because there is a lack of 

schooling opportunities in the community from which to draw evidence, then household 

decisions reflect a combination of supply- and demand-constraints.  When asked to 

identify the chief problems with the actual primary schools, community leaders again 

responded with a diverse set of problems, with the 360 responding communities 

providing 36 different problems.  A lack of teachers received the most responses (18%), 

followed by the need for school maintenance (12%), insufficient number of classrooms 

(11%), the need to enlarge the school building (10%), and a lack of piped water (7%).  

Asked to identify the next most noteworthy school problem, 22% cited that the lack of a 

secondary school program and one in five communities asserted that the current primary 

structures needed to be enlarged.  Other frequent responses included the need for 
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maintenance on the roof and other building parts, the lack of sanitation facilities, and a 

lack of desks and other furniture.  Thus, while community leaders more often see 

household decisions not to enroll children as demand-drive, there are definite areas where 

school, teacher, and materials supply are regarded as a central problem in the community.   

Given that parent and child preferences for enrollment may be influenced by a 

shortage of early childhood education opportunities and limited capacity in the existing 

primary schools, I posit that holding all other factors constant, the presence of preprimary 

education opportunities in the community would increase primary school enrollment.  

Additional interventions that focus on the supply and availability of teachers and the 

quantity and condition of classrooms and materials may also influence these household 

preferences for education. 

Additionally, given that limited space within primary schools and the lack of post-

primary schooling options were named as key problems with the existing system, I would 

expect that access to a secondary school would increase primary school persistence and 

completion by providing an incentive to graduate, given that enrollment in secondary 

school is conditional on completion of the primary level.   

IV. METHODOLOGY 

Empirical Models 

To calculate the probability of enrolling in primary school, I estimate a PROBIT 

model (Equation 1).  After controlling for individual and household characteristics, I use 

groups of similar variables to determine the possible effects of types of policies or 



 15 

interventions with the goal of continuing to inform current policymakers about which 

factors impact enrollment rates to the greatest extent.  

(1)  Prob(PrimaryEnrollment) = ƒ(Xindividual, Xschool, Xteachers, Xinputs, Xservices,  

Xlocation, Xcommunity, Xwelfare, e) 
 

where the probability of being enrolled is predicted by a set of variables addressing 

school availability, teacher availability, quantity and condition of educational inputs, 

utilities, location, and upkeep characteristics of existing schools, community 

participation, and welfare benefits (note: specific variables and their hypothesized effects 

are described in greater detail below).  Current enrollment in primary school will be 

measured using a variable created from the individual responses to the survey questions 

“Was (respondent) registered for school year 2000, in adult education, in primary, 

secondary, university or post-graduate even if s/he had withdrawn previously?”  and “At 

what level was (respondent) registered this year?”  The subset of observations for this 

analysis will be respondents between the ages of seven and 20 who reside in surveyed 

communities.  Within Guatemala, wide disparities of opportunity may exist across 

gender, ethnic groups, wealth levels, and between urban and rural communities; 

therefore, I also estimate separate models for these subgroups in order to evaluate how 

enrollment rates of each of these groups may be affected by the individual and household 

factors. 

Primary school completion can be influenced by both the subsequent persistence 

through each grade and the availability of post-primary opportunities that are by design 
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contingent upon primary completion.  To analyze the various factors that may impact 

primary school completion, I again estimate a PROBIT model (Equation 2):  

(2) Prob(FinishPrimary) = ƒ(Xindividual, Xschool, Xteachers, Xinputs, Xservices,  

Xlocation, Xcommunity, Xwelfare, e) 

 

where the probability of completing primary school is predicted by a similar set of 

community-level responses regarding school and teacher availability, quantity and 

condition of educational inputs, utility services and school location, and community 

participation and welfare programs.  The subset of observations was respondents ages 12 

to 20 residing in surveyed communities. 

 

Variable Explanations and Expectations 

Individual and Household characteristics that include gender, age, ethnicity, presence of 

parents in the household, dominant language in the home, household wealth level, 

(indicated by either not poor; poverty, which sets the income line below which families 

are unable to meet subsistence food and other basic needs; or extreme poverty, which sets 

the income line below which families are unable to meet their basic food needs), whether 

the family lives in a rural or urban setting, and age at which the student first enrolled in 

school will be included as controls.  Schools variables will be informed by the 

community-level survey and include the availability of preprimary and secondary schools 

and the types of schools—private, community-run, and national Ministry of Education 

schools.  I would expect that communities with more schools would have greater 

probability of enrollment.  However, the effect of community-run schools as compared to 
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schools run by the Ministry of Education is ambiguous at this point.  If the PRONADE 

program schools were targeted at the most disadvantaged communities, then increases in 

enrollment or completion may be understated; conversely if the community-run schools 

are more likely to exist in the more advantaged communities, increases in enrollment and 

completion will be overstated.  To analyze the impact that Teachers may have on 

enrollment, I will include responses to three teacher-related questions asked of the 

community leaders: “Is the number of teachers or professors sufficient for the number of 

children who attend the primary schools?”; “Does the teacher sleep in the community 

during the school week?” and “Is the teacher present to give class everyday, almost 

everyday, or other?”  The inquiries about educational Inputs that are measured in the 

community survey broadly fall into two main categories, sufficient number of a particular 

input (classrooms, desks, and supplies) and the adequate condition of those inputs.  I 

would expect that answers that indicate that the number of inputs and/or the quality of 

those inputs are sufficient would be positively related to the enrollment rates for the 

community.  Services are also measured at the community level and include questions 

regarding the presence of a separate girls’ sanitation facility, piped water, electricity, and 

a green space near the school.  Given that each of these services would seem to enhance 

the learning experience, I would expect that their presence would increase the probability 

of enrollment, with girls’ enrollment being specifically affected by girls’ facilities.  

Location variables are largely based on community-leader perceptions about the physical 

location of the school, including whether it has been located in a safe place from outside 

dangers and whether it is particularly subject to natural disasters.  Additionally, the set of 



 18 

location questions also include perceptions of whether the school is well-lit, well-

ventilated, and well-kept.  These factors are included in the models because parents are 

likely to weigh the costs of fear for personal security and health against the benefits of a 

formal education to determine whether to enroll their children in school.  Community 

variables focus on the availability of civil society organizations (neighborhood 

associations, parents’ groups, school committees, and women’s groups) in the community 

and the impact that higher levels of social capital may have on primary school 

enrollment.  Welfare variables indicate whether students in the community receive a 

series of benefits linked to school enrollment and attendance and may act as a proxy for 

the more disadvantaged communities.  Welfare benefits of interest include whether 

students receive food aid in the form of a nutrition biscuit, school breakfast, powdered 

milk, atol (a corn-based drink that is substantially filling), or other benefits, including 

financial scholarships or  a package of school supplies  The expectation is that school 

enrollment-based incentives that are aimed at either deferring some of the actual costs of 

school (transportation, school registration or supply costs) or counter the opportunity 

costs by providing meals that would otherwise need to be provided by the household.   

Although the basic teacher and school quality indictors revealed by the ENCOVI 

survey questions about community leader perceptions may be relatively more subjective 

measures than the quantitative measures found in other education analyses (See Handa’s 

measure of school quality in Mozambique), I argue that community perceptions can be an 

important indicator since households are as likely, if not more likely, to base their 



 19 

education choices on readily available perceptions espoused by community leaders than 

the more esoteric data sometimes available from Ministries of Education.   

 
 

Table 2: Descriptive Statistics for Selected Variables of Interesta 

Variables Proportion Observations 

Presence of pre-primary school 0.573 621 

Presence of secondary school 0.282 621 

Recently constructed primary school 0.883 435 

Presence of community-run school 0.090 621 

Presence of Ministry of Education school 0.684 621 

Primary School is Taught in Spanish 0.946 426 

Sufficient # of teachers 0.241 481 

Teacher lives in the community 0.316 481 

Teacher attends class most days 0.967 426 

Sufficient quantity of inputs 0.501 481 

Adequate condition of inputs 0.207 478 

Girls’ latrine present 0.723 444 

School has piped water 0.679 481 

School has electricity 0.582 475 

School has green areas 0.465 480 

School in safe, non-violent place 0.773 480 

School safe from natural disasters 0.342 480 

School is well-ventilated 0.610 480 

School is well-lit 0.660 480 

School is well-kept/clean 0.550 480 

Presence of parents' association 0.303 551 

Presence of school committee 0.515 551 

Presence of neighborhood association 0.635 551 

Presence of women's group 0.227 551 

Students receive nutritional biscuit 0.749 479 

Students receive breakfast 0.618 479 

Students receive powdered milk 0.148 479 

Students receive atol (substantial drink) 0.810 479 

Students receive scholarship 0.244 479 

Students receive school supplies 0.572 479 

                                                 
a Full table of descriptive statistics for variables included in models can be found in Appendix A.  



 20 

Figure 2: School Presence in Communities 
482 Communities
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Survey Sample Subset 

I first restrict the sample to respondents ages 4 through 20 to capture all students 

who are likely to be eligible for preprimary, primary, and secondary schooling levels.  A 

full distribution of all respondents across the 16 eligible years and three eligible 

schooling levels are available in Appendix B.  According to calculations carried out by 

John Edwards on this data set, the national target populations for each schooling level, 

based on the actual population distribution in 2000, should be approximately 23% in 

preprimary (ages 4-6), 42% in primary school (ages 7-12), and 35% in secondary school 

(ages 13-18)
15

.  Although merging the individual level responses with the community 

responses substantially reduces the sample size, the distribution of ages and predicted 

school levels remains relatively the same, indicating that although the sample of youth 
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living in these surveyed communities is only about 5% of the original sample, 

demographically, it is a representative sample.
16

   

However, of those students who were actually enrolled in school in 2000, a 

distinct bubble of enrollment exists within the primary school level.  In comparing 

predicted schooling levels of the sample with the actual schooling levels of respondents 

enrolled in 2000, youth were under-enrolled in preprimary and secondary schools by 

approximately 20 and 12 percentage points, respectively, while students were over-

enrolled in primary school by almost 30 percentage points.  The lower bound is set at the 

compulsory age at which a child must be enrolled by primary school in Guatemala and is 

the lower threshold for which the ENCOVI asks respondents about their primary education.  

When the sample is restricted to children of school age, ages 4 through 20, there are 

13,118 observations.
17

  However, of these respondents, only 629 reside in one of the 482 

communities surveyed for the community component of the ENCOVI.   

Table 3: Predicted Schooling Levela and Actual Schooling Level 

 
 
 

School 
Level 

Target 
Enrollment 

by 
Schooling 

Level, 
National 

Level 
Population 

Datab 

Predicted 
Schooling 

Levels, 
Individual 

Survey 
Population 
(16,584) 

Predicted 
Schooling 

Levels,  
Youth in 
Surveyed 

Areas 
 (781) 

Predicted 
Schooling 
Levels of 
Enrolled  
Youth in 
Surveyed 

Areas   
(442) 

Actual  
Schooling 
Levels  of 
Enrolled 
Youth in 
Surveyed 

Communitie
s  

(442) 

Percentage 
Point 

Difference 
between 
Predicted 
Schooling 
Levels & 
Actual 

Enrolled Youth 

Preprimary 23% 20.90% 20.49% 1.58% 0.68% -19.81 

Primary 42% 38.32% 38.41% 56.33% 67.65% +29.24 

Secondary 35% 40.77% 41.11% 42.07% 28.72% -12.39 

Post-Sec     2.94%  

Total  100% 100% 100% 100%  

a Predicted schooling level is based on what level a child would be enrolled in if he/she began primary school 
at age 7 and followed a consistent grade-pre-year trajectory.  
b  Source: John Edwards, 2002. 
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This paper posits that establishing an early and sustained public commitment to 

education (as evidenced through the availability and quality of preprimary, primary, and 

secondary opportunities) may increase household preferences for formal schooling.  The 

relationship between school level availability and rates of enrollment and completion 

help to indicate where school availability constraints might play the relatively bigger role 

in limiting enrollment and where those rates are more likely affected either by other 

supply factors or by household demand factors (Figure 3).   

Figure 3: Relative Rates of Primary School Enrollment and  

Completion by School Availability
 (Note: Number of Students and Schools Vary by Community)
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%

Enrolled in Primary School, Youth Age 7-20 Completed Primary School, Youth Age 12-20

 

Additionally, rates of primary enrollment may differ across demographic groups, 

irrespective of the exact availability of schools.  Table 4 shows the enrollment rates for 

all students ages seven through 20, as well as separate by gender, ethnicity, and wealth 

level.   
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Table 4: Actual Enrollment in Primary School 
 Students Age 7-20 

Total 61.3% 

Boys 63.0% 

Girls 59.7% 

Mayan 46.7% 

Ladino/a 70.3% 

Poor 51% 

Non-Poor 73.1% 

Reside in Rural Community 54.3% 

Reside in Urban Community 66.8% 

 

V. REGRESSION MODELS 

Predicting Primary School Enrollment 

A PROBIT regression analysis partials out the effects of school supply and other 

interventions (teacher presence, material quality, school services, location and upkeep, 

civil society organizations, and welfare benefits) on the probability of enrollment, 

holding constant those individual and household characteristics that can be viewed as 

unchangeable.  Table 5 and Appendix C report the marginal effects of these variables of 

interest on current primary school enrollment in 2000
18

.  After controlling for individual 

and household characteristics
19

, Column 1 of Table 5 reports that the neither presence of 

private preprimary, private primary, recently-constructed primary, community-managed 

(PRONADE), nor government-run) had a statistically significant effect on current primary 

school enrollment.  With presence of preprimary school, I observe a negative effect at the 

10% significance level.  This effect may be explained by the set of communities with 

only a preprimary school (and thus inherently lower primary enrollment) dominating the 

effects.   
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I then include additional sets of factors of interest to determine other effects of 

enrollment.  Including community responses about teachers, the quantity of education 

inputs, the quality of these inputs, and characteristics of school utility services, location, 

and upkeep, Column 2 reports that the presence of a private primary or a recently-

constructed school, a sufficient number of teachers for youth population, having a 

separate girls bathroom and a well-kept school and grounds have a positive effect on the 

probability of enrollment.  Each of these characteristics represents a different aspect of 

education policy, therefore not providing a universal project in which to invest but again 

confirming that multiple factors influence schooling decisions.  By including indicators 

on the presence of civil society organizations in the town, I next attempt to isolate the 

effect that these community groups may have on primary school enrollment.  Social 

capital theory suggests that higher levels of parental, familial, and close-knit community 

involvement increase students’ educational attainment and thus may impact schooling 

decisions as well.  Column 3 indicates that the presence of an organized group of women 

in the town has a statistically significant effect of 24 percentage point increase in the 

probability of enrollment.  Finally, Column 4 includes the set of school-related welfare 

benefits students and/or families may receive.  These indicators may proxy for 

communities that demonstrate current need
20

 or they may indicate communities that have 

been previously targeted for development programs and therefore may already have 

increased enrollment due to other unobservable conditions.  While youth in communities 

where students receive atol, a relatively inexpensive meal-like drink, or a package of 

school supplies like pencils and erasers, seem to be less likely to be enrolled in primary 
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school, youth in communities where students receive scholarships are 36 percentage 

points more likely to be enrolled.  The variance in directional effect across welfare 

programs may signal the actual effect of such programs (thus indicating that resources 

may be better spent on supplying direct financial scholarships rather than food or supply-

aid) or it may signal that less expensive programs are more likely to be implemented in 

communities where rates of enrollment are already lower and thus do not exhibit the 

desired effect.   
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Table 5: Probability of Primary School Enrollment, Students Ages 7-20 

Independent Variables Schools Location CSOs Welfare 

Presence of pre-primary school -0.215* -0.736*** -0.700*** -0.763*** 
 [0.126] [0.108] [0.102] [0.106] 

Live in rural community -0.087 0.838*** 0.757*** 0.366 
 [0.158] [0.155] [0.168] [0.258] 

Began Primary School On-Time 0.493*** 0.720*** 0.735*** 0.793*** 
 [0.079] [0.101] [0.114] [0.117] 

Presence of private preprimary school -0.076 -0.822*** -0.903*** -0.814*** 
 [0.226] [0.061] [0.049] [0.116] 

Presence of private primary school 0.126 0.397*** 0.296*** 0.300*** 
 [0.186] [0.067] [0.054] [0.067] 

Recently-constructed school  0.072 0.509** 0.485** 0.690*** 
 [0.130] [0.198] [0.203] [0.148] 

Presence of PRONADE school 0.077 -0.206 -0.238 -0.269 
 [0.176] [0.362] [0.427] [0.428] 

Presence of Ministry of Education school 0.153 0.403 0.412 0.433 
 [0.192] [0.288] [0.377] [0.410] 

Sufficient # of teachers  0.353*** 0.267*** 0.324*** 
  [0.110] [0.090] [0.081] 

Teacher attends most days  -0.356*** -0.252*** -0.284*** 
  [0.064] [0.056] [0.056] 

Sufficient Quantity of Inputs  -0.175 0.004 -0.329* 
  [0.172] [0.131] [0.182] 

Adequate Condition of Inputs  -0.269* -0.372*** -0.548*** 
  [0.142] [0.116] [0.121] 

Girls latrine present  0.437*** 0.529*** 0.671*** 
  [0.162] [0.181] [0.171] 

School has green areas  -0.189 -0.250** -0.438*** 
  [0.134] [0.104] [0.138] 

School in non-violent place  -0.105 -0.043 0.351** 
  [0.121] [0.123] [0.167] 

...safe from natural disasters  0.331* 0.272** 0.433*** 
  [0.197] [0.131] [0.119] 

School is well-ventilated  -0.594*** -0.565*** -0.699*** 
  [0.101] [0.095] [0.121] 

School is well-lit  -0.377*** -0.336*** -0.279** 
  [0.118] [0.102] [0.123] 

School is well-kept/clean  0.582*** 0.547*** 0.529*** 
  [0.121] [0.131] [0.183] 

Presence of women’s group   0.239*** 0.148 
   [0.067] [0.122] 

...of neighborhood association   0.186 0.235* 
   [0.152] [0.136] 

Students receive atol (substantial beverage)    -0.256*** 
    [0.079] 

... receive scholarship    0.364*** 
    [0.070] 

… receive school supplies    -0.375*** 

    [0.108] 

Observations 317 252 231 231 
Robust standard errors in brackets; * significant at 10%; ** significant at 5%; *** significant at 1% 
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Predicting Enrollment by Categories 

As demonstrated earlier in Table 4, there are substantially different enrollment 

rates for various demographic groups, including ethnicity, household wealth, and 

geographic community type.  These fundamental differences may have separate impacts 

on the probability of being enrolled in school that would not be specifically captured in 

the overall PROBIT models.   

Dividing the overall sample into the two groups logically halves the number of 

observations available for the individual PROBIT models, raising viable questions about 

the statistical strength of such a specific analysis.  However, each subset, although not 

completely equal, do not comprise less than one quarter of the total sample and therefore 

the differences observed between the two groups is at least worthy of examination and 

brief analysis (Appendix D).  Table 6 reports the results for the three groups of central 

interest—Mayans, Poor, and Rural.  It is important to note that in the ENCOVI data, 

ethnicity is determined by self-identification and Hallman et al. note that this may lead to 

underestimation of the percentage of the population that is indigenous.  For self-identified 

Mayan youth, holding individual and household characteristics constant, having a 

primary school recently constructed and receiving powdered milk or school scholarships 

have a positive effect on the probability of enrollment.   

For the poorest set of youth, the most significant positive interventions were 

having a recently-constructed school and students receiving scholarships, indicating the 

importance of both supply- and demand-side interventions on household decisions 

regarding education.  Thirdly, the difference between residing in a rural community and 
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in an urban neighborhood also has separate effects on the probability of enrollment.  

Rural youth are more likely to enroll in school if the school has electricity and the 

students receive food and/or scholarships to attend school. 

Table 6: Probability of Primary Enrollment by Characteristics,  
Students Ages 7-20 

Independent Variables Total Girls Mayan Poor Rural 

Presence of pre-primary school -0.325*** -0.173 -0.512* 0.018 -0.022 

 [0.095] [0.209] [0.284] [0.191] [0.155] 

Recently-constructed primary sch 0.108 -0.539** 0.497*** 0.381** 0.979*** 

 [0.150] [0.252] [0.104] [0.181] [0.027] 

Presence of PRONADE school -0.439*** -0.665*** -0.492*** -0.488*** 0.024 

 [0.144] [0.150] [0.083] [0.170] [0.311] 

Sufficient # of teachers -0.003 -0.595*** 0.101 0.172 0.304** 

 [0.116] [0.210] [0.263] [0.150] [0.150] 

Teacher lives in the community 0.159** 0.801*** 0.424** 0.295** 0.340*** 

 [0.080] [0.213] [0.184] [0.149] [0.123] 

Sufficient quantity of inputs -0.151 -0.855*** -0.045 -0.234 -0.96*** 

 [0.142] [0.103] [0.259] [0.213] [0.076] 

School in safe, non-violent place -0.190* -0.618*** -0.536*** -0.574*** -0.141 

 [0.099] [0.227] [0.201] [0.106] [0.095] 

School safe from natural disasters 0.246*** 0.596* 0.302 0.370** -0.015 

 [0.089] [0.337] [0.347] [0.150] [0.171] 

Presence of school committee -0.015 -0.543** -0.263 0.136 -0.192 

 [0.102] [0.215] [0.249] [0.144] [0.174] 

Presence of neighborhood assoc. 0.101 0.272 0.275 0.396*** 0.291 

 [0.107] [0.303] [0.253] [0.146] [0.255] 

Presence of women’s group 0.019 0.198 0.154 -0.290* 0.186** 

 [0.092] [0.258] [0.287] [0.166] [0.093] 

Students receive atoll -0.063 0.089 -0.542** 0.203 -0.172* 

 [0.118] [0.286] [0.218] [0.266] [0.092] 

Students receive scholarship 0.205** 0.591*** 0.279 0.387*** 0.397** 

 [0.097] [0.210] [0.309] [0.106] [0.161] 

Students receive school supplies -0.214** -0.558** -0.14 -0.26 -0.81*** 

 [0.089] [0.236] [0.411] [0.174] [0.195] 

Observations 275 139 99 145 122 
Robust standard errors in brackets; * significant at 10%; ** significant at 5%; *** significant at 1%  

 

Predicting Primary School Completion 

Considering the second half of the initial hypothesis—that the presence of a 

secondary school within the community may have positive effects on primary school 
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persistence and completion—the second set of models regress similar variables on 

whether the student has completed the six years of primary school (Appendix E).  For 

these models, the sample was restricted to ages 12 through 20.  Column 1 of Table 7 

reports that the secondary school availability by itself, holding individual and household 

characteristics constant, does not have a statistically significant effect on primary school 

completion.  Including the indicators on teachers, classroom, desk, blackboards 

availability and quality, we observe that having adequate condition of those inputs 

increases the probability of completion by about 31 percentage points while a teacher 

who resides in the community during the week increases probability of completion by 

about 15 percentage points (Column 2).  Throughout the models, the presence of a 

Ministry of Education school has a sizeable negative effect on finishing primary school 

of about 30 percentage points; the negative effect of a government-run school on 

completing the full-cycle of primary education is intriguing and suggests further analysis.  

One explanation is that a centrally-run school system may be less able to ensure that 

individual students are sufficiently supported through the six years since school 

management is further removed from the individual community and by design less able 

to respond to specific community needs and conditions.   

When considering the services, location, and upkeep of the school (Column 3), a 

school relatively safe from natural disasters increased the probability of finishing primary 

school, by 20 percentage points.  The sets of responses on the presence of civil society 

groups and community-wide receipt of welfare packages do not add any statistically 

significant factors of interest.  The lack of effect of school scholarships in this model 
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suggests that although the financial awards may aid in increasing enrollment in primary 

school and may also increase overall number of years of schooling, they do not seem to 

have the effect of keeping students in school for the full six years.  This finding may 

indicate that the scholarship provides initial incentive for the family by adequately 

offsetting the opportunity costs of a younger student, but as the student ages and the 

opportunity costs of attending school increases in the later primary grades, the receipt of 

a scholarship may not fully compensate the family for lost labor wages.   

It is important to note that these models have significantly reduced numbers of 

observations, which is likely a result of contingency questioning (de facto skip patterns) 

that occur because only students who are or have recently been enrolled in school are 

likely to answer questions about school completion.  The small sample size could raise 

questions regarding the external validity of these findings.  
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Table 7: Probability of Finishing Primary School, Students Ages 12-20 
Independent Variables Schools Inputs Location Welfare 

Presence of secondary school 0.073 0.055 0.019 0.097 
 [0.066] [0.084] [0.092] [0.117] 

Lives in Rural Community 0.246*** 0.222** 0.212** 0.236*** 
 [0.067] [0.088] [0.091] [0.090] 

Rural*Secondary 0.151 0.159 0.158 0.198 
 [0.167] [0.151] [0.144] [0.142] 

Presence of PRONADE School 0.149 -0.249 -0.322 -0.399 
 [0.095] [0.294] [0.279] [0.321] 

Presence of Ministry of Ed. School 0.044 -0.284*** -0.285*** -0.315*** 
 [0.070] [0.081] [0.068] [0.064] 

Teacher lives in the community  0.155** 0.169** 0.166** 
  [0.073] [0.076] [0.081] 

Sufficient quantity of inputs  -0.205* -0.14 -0.202 
  [0.118] [0.132] [0.156] 

Adequate quality of inputs  0.312*** 0.269*** 0.210** 
  [0.075] [0.083] [0.088] 

Girls latrine present   0.057 0.069 
   [0.104] [0.107] 

School has piped water   0.004 -0.006 
   [0.099] [0.105] 

School has electricity   0.109 0.156 
   [0.101] [0.105] 

School has green areas   0.109 0.122 
   [0.087] [0.099] 

School in non-violent place   -0.012 0.011 
   [0.100] [0.120] 

...safe from natural disaster   0.151* 0.166** 
   [0.080] [0.084] 

School is well-ventilated   -0.013 -0.141 
   [0.095] [0.092] 

… is well-lit   0.006 -0.025 
   [0.093] [0.099] 

... is well-kept/clean   -0.007 -0.013 
   [0.085] [0.090] 

Presence of parents assoc.    0.093 
    [0.083] 

… of school committee    0.02 
    [0.081] 

...of community association    -0.085 
    [0.088] 

Students receive breakfast    0.066 
    [0.118] 

...receive nutritional biscuit    0.129 
    [0.119] 

...receive powdered milk    -0.315* 
    [0.175] 

... receive scholarship    -0.176 
    [0.121] 

... receive school supplies    -0.034 
    [0.088] 

Observations 321 217 208 190 

Robust standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1% 
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Demand-Side Determinants of Enrollment and Completion 

The effects of individual and household characteristics used as control variables 

in the analysis of the impact of school-supply and educational interventions largely 

support general theories of constraints on educational attainment.  While data limitations 

restrict this analysis, since common determinants such as parental education levels and 

occupations cannot be included due to missing observations, the effects of available 

household variables are worth reporting to provide a more complete picture of the 

determinants of household schooling decisions.    

Table 8 reports that a child’s age significantly impacts enrollment decisions in a 

non-linear way, increasing probability at a decreasing rate over time.  Thus, as a child 

ages, the likelihood of enrollment increases but each additional year has a less dramatic 

effect than the previous year.  Not surprisingly, the directional effects of age and its 

quadratic are opposite for school completion such that the probability of completing 

primary school increase with age at an increasing rate—the older a child gets, the more 

likely he/she is to finish the schooling requirements.  While being located rurally does not 

have a statistically significant impact on enrollment, we observe here that it has a positive 

impact on primary school completion.  A possible explanation for this finding is that this 

rural variable is capturing labor-market conditions; urban areas may have expanded labor 

options and thus the opportunity costs of continuing primary school through the full cycle 

may be considerably higher in urban areas than for students in rural communities.  Being 

extremely poor has a negative effect on probability of enrollment while speaking Spanish 

in the household has a positive effect on enrollment.  These findings are consistent with 
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the basic summary statistics that showed that three out of four respondents resided in 

homes where Spanish was considered the maternal language and that almost 95% of 

primary schools teach in Spanish, while only three percent are bilingual schools.  

 Table 8: Available Demand-Side Determinants of 
Household Education Preferences 

Independent Variables Enrollment Completion 

Age   0.391*** -0.720*** 
 [0.083] [0.175] 

Age Squared -0.020*** 0.020*** 
 [0.004] [0.005] 

Male 0.067 0.092 
 [0.063] [0.058] 

Live in rural community -0.053 0.246*** 
 [0.108] [0.067] 

Extreme Poverty -0.259* -- 
 [0.144]  

Poverty -0.048 0.109 
 [0.133] [0.071] 

Mayan 0.136 0.118 
 [0.121] [0.096] 

Parent(s) Present in Household 0.126 0.008 
 [0.122] [0.079] 

Spanish as household language 0.240* -0.092 
 [0.127] [0.114] 

Began Primary School On-Time 0.474*** -0.011 
 [0.065] [0.089] 

Observations 476 321 

Robust standard errors in brackets; *at 10%; **at 5%; ***at 1% 

Community Level Regression Models 

Further exploring the impact that expanded school supply may have on increasing 

enrollment and completion, the community level data provide a window into determining 

which area characteristics influence the existence of local preprimary and secondary 

school options.  Since construction of schools and support of educational interventions 

does not likely occur in a random matter, community characteristics may impact the 

availability of schools in an area.  In the decade since the Peace Accords were signed, 

reconstruction of basic infrastructure has been steady throughout Guatemala; with respect 

to school rebuilding, 87% of 331 communities responded that construction of a primary 
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school had taken place between 1996 and 2000 and almost 3 out of 4 communities in 

Guatemala now have a primary school.  In analyzing the probability of having one of 

these non-compulsory levels in a community, I use the community-level data, analyzing 

the responses given by town leaders in the 482 communities.   

Predicting Preprimary School Presence 

The complete results of the preprimary school presence models are available in 

Appendix F.  Table 9 reports that rural communities are less likely to have preprimary 

schools than their urban counterparts.  Within the set of school availability and 

management types, having a secondary school and a private primary school both increase 

the probability of having a preprimary school, though the direction of causation here is 

ambiguous.  Given that primary schools and even secondary school have a longer history 

in most education systems than relatively newer preprimary schools, I venture to assert 

that those communities that have more options at the higher levels are more likely to have 

added a preprimary school later.  Communities that indicated that they had enough 

primary school teachers to adequately teach the number of primary school students have 

an increased probability of having a preprimary school.  Positive answers to this survey 

question indicate that the teacher labor supply is at least sufficient and may be over-

supplied, thus allowing preprimary schools to absorb the excess teachers.  The presence 

of a neighborhood group is associated with a 15 percentage point increase in the 

probability of preprimary school presence.  This finding suggests that communities that 

are more organized, and thus have a higher degree of social capital, are more likely to 

expand their education system to include preprimary options.  
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Table 9: Probability of Preprimary School Presence 
Independent Variables Schools Teachers CSOs 

Rural Community -0.186*** -0.181*** -0.227*** 
 [0.068] [0.069] [0.070] 

Presence of secondary school 0.154** 0.151* 0.103 
 [0.074] [0.079] [0.092] 

...of private primary school 0.216** 0.167 0.231*** 
 [0.092] [0.104] [0.087] 

…of recently-constructed school -0.121 -0.136* -0.043 
 [0.080] [0.079] [0.101] 

…of Ministry of Education school 0.057 0.006 0.038 
 [0.184] [0.201] [0.175] 

... of PRONADE school -0.062 -0.053 -0.068 
 [0.185] [0.210] [0.193] 

Sufficient # of teachers  0.141** 0.203*** 
  [0.062] [0.063] 

Teacher lives in community  -0.169** -0.229*** 
  [0.070] [0.083] 

Teacher attends most days  0.159 0.199 
  [0.170] [0.168] 

Sufficient quantity of inputs   0.085 
   [0.086] 

Adequate condition of inputs   -0.149** 
   [0.071] 

Presence of neighborhood association   0.161** 
   [0.073] 

Presence of women’s group   -0.042 

   [0.077] 

Observations 324 285 240 

Robust standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1% 

Predicting Secondary School Presence 

The complete results of the secondary school presence models are available in 

Appendix G.  Within the set of school presence and management responses, the results 

included in Table 10 suggest that the presence of a preprimary school and a private 

primary school increase the probability of a secondary school.  Conversely, though, 

communities in which a primary school has recently been constructed, there is a 

decreased probability of having a secondary school.  This finding is notable because it 

illuminates that the design details of the PRONADE program and the international focus on 

universal primary education may have disproportionately focused financial, land, and 

human resources on the supply of primary schools.  A singular concentration of attention 
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and finite resources on the primary level reduces what is available to build new or 

maintain existing secondary schools.   

Table 10: Probability of Secondary School Presence 

Independent Variables Schools Teachers Services CSOs 

Rural Community -0.138** -0.137** -0.145** -0.156** 
 [0.065] [0.065] [0.071] [0.078] 

Presence of preprimary school 0.097** 0.099** 0.111** 0.069 
 [0.047] [0.048] [0.052] [0.056] 

... of private primary sch. 0.437*** 0.431*** 0.421*** 0.480*** 
 [0.096] [0.097] [0.099] [0.102] 

...of recently-constructed school -0.132 -0.13 -0.155* -0.191** 
 [0.081] [0.081] [0.083] [0.083] 

… of Ministry of Education sch. 0.168** 0.171** 0.126 0.089 
 [0.082] [0.081] [0.104] [0.115] 

…of PRONADE school 0.047 0.046 0.059 -0.033 
 [0.213] [0.216] [0.203] [0.155] 

Sufficient # of teachers  0.003 -0.036 -0.072 
  [0.053] [0.057] [0.056] 

Adequate condition of inputs  0.103** 0.075 
   [0.052] [0.055] 

Girls latrine present   -0.026 -0.012 
   [0.063] [0.064] 

School has piped water   -0.03 -0.06 
   [0.062] [0.069] 

School has electricity   0.102* 0.144*** 
   [0.054] [0.048] 

School has green areas   -0.072 -0.092* 
   [0.052] [0.054] 

School in non-violent place   -0.1 
    [0.080] 

Safe from natural disasters    0.053 
    [0.054] 

Presence of parents association   0.177*** 
    [0.061] 

... of school committee    -0.086 
    [0.056] 

… of neighborhood association   0.062 
    [0.051] 

Presence of women's group    0.109* 

    [0.066] 

Observations 324 323 292 271 
Robust standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1% 

 

However, a sufficient quantity of primary school classrooms, desks, and 

blackboards suggest a greater probability of having a secondary school, as does the 

availability of electricity in the school.  These additional infrastructure indicators may 
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reflect that if the quality of education through primary school is increased through 

adequate materials, demand for post-primary educational opportunities increases, 

escalating the probability of a community secondary school being present.  Furthermore, 

the presence of civil society organizations suggests an increased probability of having a 

secondary school in the community.  These findings reinforce the conjecture that higher 

levels of social capital may lead to an expanded education system and one that 

demonstrates an early and sustained commitment to education.  

VI. DISCUSSION 

Policy Implications 

The results of this study lend evidence to the existing literature on the 

determinants of school enrollment, by showing that a variety of education supply 

characteristics can affect household preferences for initial enrollment, ongoing 

attendance, and, ultimately, completion.  To supplement the existing analyses of this data 

that have primarily utilized the household survey and its individual-level responses, the 

focus here has been on an investigation of the supply-side factors that become available 

from merging the community-level data with the household-level data.  While preprimary 

schools alone do not seem to drive primary school enrollment preferences, a number of 

other supply-side interventions were highly significant and could help guide further 

education policy.  The effects of incentive-based welfare interventions are interesting and 

provide motivation for further research.  Most notably, while the provision of 

scholarships increased the probability of enrollment, their impact was not statistically 

significant in the completion regression, suggesting that either the amount of money 
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provided to students did not adequately offset the costs of schooling or the number of 

communities with scholarship programs did not sufficiently impact enough students.   

While the impact of welfare benefits, the level of social capital, and specific 

school characteristics are valuable outcomes revealed in the analysis, the relatively low 

statistical significance of the key school availability variables reinforces that supply 

interventions in education alone cannot increase primary school enrollment or completion 

rates in Guatemala.  However, the finding that preprimary schools are less likely to be 

located in rural areas suggests further work may need to be done in these areas to increase 

awareness of the potential benefits of preprimary education.  Despite growing 

international evidence on the positive effects a preprimary school system can have on 

overall education outcomes, in countries like Guatemala with relatively fewer preprimary 

schools available, it is too early to fully analyze the current and potential effects.  

Methodological Limitations 

Given that the PRONADE program can be considered a relatively substantial 

component of education development in Guatemala since the mid-1990s, the design 

details are an important factor to consider that may influence the effects of the analysis.  

Since communities were selected on their demonstrated ability to initiate and manage a 

school, the fund were allocated in a non-random manner, suggesting that the effects of 

school availability are closely linked with other community characteristics that were not 

fully partialed out in the regression analysis.     

Filmer (2004) draws attention to the considerable problem of endogenous 

program placement in analyzing the relationship between school availability and 
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enrollment.  He argues that bias could occur in either direction; if schools are built where 

enrollment would be lowest in their absence and adding schools increases enrollment, 

then one could observe no difference in effects relative to distance to school, 

underestimating the expansion effect.  Conversely, schools may be constructed in 

communities where demand for schooling is already high and communities demand more 

schools and the impact of school construction would likely be overstated.   

As noted earlier, the empirical model did not explicitly measure school or teacher 

quality beyond community perceptions of these factors.  While these perceptions are 

undoubtedly valuable since it is likely that citizens may base at least part of their 

decisions on word-of-mouth information, the analysis could be strengthened with the 

addition of more objective indicators of the quality of education being delivered, 

particularly when measuring the possible effect on decisions to persist through and 

complete primary school.    

Data Limitations and Next Steps 

The most substantial limitation posed by the data was the merging of the 

household and community data sets.  Although the initial survey of students ages 7 

through 20 yielded over 16,000 respondents, when those respondents were limited to 

youth residing within one of the 482 communities studied as part of the community-level 

data, the number of viable observations was reduced substantially to under 800, a number 

that was subsequently reduced by missing data on important variables of interest.   

While this empirical analysis may provide continued support of the importance of 

simultaneous focus on school supply and other parallel interventions, there is an 
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insufficient level of data on the non-primary levels to draw strong conclusions about their 

effect on primary enrollment and completion.    Further research with richer data remains 

necessary to better understand the effect of preprimary and secondary schools on primary 

level attainment.   

Although the analysis controls for the available individual and household 

background characteristics, it is possible that part of the effect attributed to any one of the 

included factors, either at the individual/household level or at the community level, may 

result from other unobserved factors that could not be captured by the available survey 

data.  Again, a more extensive data set that reveals individual student-level information 

about welfare receipts (not limited to whether students in the community as a whole 

receive the benefit) as well as information about the relationship between scholarship 

amounts, school costs, and labor market opportunities could be used to further analyze 

the impact these programs have on school attainment.   

Conclusion 

With primary enrollment rates on the rise in many developing countries, one of 

the key challenges for developing strategic education policy in those countries lies in 

continuing the upward trajectory towards high quality education for all.  Building and 

strengthening school systems to adequately match the diverse yet growing needs of 

communities requires a close examination of the forces influencing community and 

household preferences.  Since the relative political, economic, and social forces that 

impact different countries vary considerably, in-depth investigations at the national level 

must be carried out and assessed in comparison to best practices shared from peer nations 
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to develop the most effective way forward.  Equipped with a better understanding of the 

specific factors in a given context and the multitude of lessons learned internationally, the 

future of international education policy is promising.   
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VII. ENDNOTES 

                                                 
1
 Preprimary education will be used in this work to encompass early childhood care and education (ECCE) 

programs.  As the specific cognitive and educational outcomes are not the focus of this work and the data 

lack specificity about curricula, no distinction will be made among types of preprimary programs.  

However, it is noted that the level of academic preparation in each preprimary institution varies drastically 

and could potentially have an impact on the transition to primary school. 
2
 de Ferranti, David, et al. Closing the Gap in Education and Technology, Washington DC: The World 

Bank, 75.  
3
 Such “desirable outcomes” differ by community, country, and region but might include additional 

schooling opportunities, increased labor opportunities, higher wages, and gained status in society. 
4
 Birdsall (1985) looks at the interactions between supply and demand in Brazil; Handa (1999) does so in 

Mozambique.  
5
 General reviews of the issues tied to enrollment can be found in the annual Education For All Global 

Monitoring Reports, education sections of the annual World Development Reports, among others.  
6
 Given constant post-school earning, no earning either prior to enrollment or during school, zero school 

fees, consistent progression through school, and a constant 3% real interest rate, Glewwe and Jacoby 

(1995) estimate that the cost of the average delay is about 6% of individual life-time wealth, 156. 
7
 Effects of the lack of primary capacity on the benefits of preprimary preparation suggest that school-

supply interventions should be strategically carried out at multiple levels to maintain consistent schooling.   
8
 Myers et al. (1985) studied the Peru PRONOEI program and found that positive effects on primary 

enrollment age did not translate into any significant reduction in the 50% retention rates in early 

elementary, suggesting that any gains made in preprimary were rapidly diminished by the poor quality of 

primary schooling.  
9
 Fuller and Lockheed found a 1.8% gain in primary completion as compared to interventions that lower 

student-teacher ratios or raise overall government expenditures on education, which each demonstrated a 

0.7% increase in primary completion rates.  Prawda and Psacharopoulos found that every ten percentage 

point increase in access to preprimary schools translated into a nearly 4 percentage point increase in 

primary completion.  
10

 In estimating the drop-out rates for the last transition within primary school, the transition between 

primary and secondary school, and the first transition within secondary school, Filmer and Pritchett (1999) 

find that in Guatemala—contrary to the data from most other countries analyzed—the highest drop-out rate 

was across levels, indicating a lack of secondary school capacity. 
11

 Subsequent analyses of the data, carried out by the World Bank, Population Council, among others, agree 

that the survey is statistically representative of the country nationally, in comparison between urban and 

rural areas, among the eight regional departments, and among the indigenous groups as well as in relation 

to the non-indigenous people. 
12

 Maria Elena Anderson, Guatemala: The Education Sector, Guatemala Poverty Assessment (GUAPA) 

Program, Technical Paper No. 2, October 2001. 
13

 John Edwards, Education and Poverty in Guatemala, Guatemala Poverty Assessment (GUAPA) 

Program, Technical Paper No. 3, February 2002.  
14

 Kelly Hallman et. al, Multiple Disadvantages of Mayan Females: The Effects of Gender, Ethnicity, 

Poverty, and Residence on Education in Guatemala, Working Paper No. 211, 2006.  
15

 Edwards, 9.  
16

 Other distributional checks of gender, geographic location, among others, have also been carried out and 

reinforce this assertion of representative random sampling.  
17

 Age range is established to include preprimary school starting age through secondary completion age.  
18

 As the typical school-year in Guatemala parallels the traditional calendar year, running from mid-January 

through mid-November, there is no pressing concern about the exact time that the survey is administered 
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since, barring any unusual circumstances, an individual child will be enrolled in the same grade at any point 

during the year of the survey.  
19

 While level of parental educational is often an important determinant of child enrollment, 75% of the 

subset had no missing values for level of father’s education and 90% were missing for level of mother’s 

education, thus making them unusable for this analysis.  Similarly, parental occupations can also be 

important determinants but again contained too many missing observations, making them unusable for this 

analysis.  
20

 Similar to using the proportion of students in US schools who qualify for free or reduced-price lunch as a 

proxy for the aggregate socio-economic level of an individual school or district.  



 44 

VIII. APPENDICES  

Appendix A: Descriptive Statistics for Variables of Interest 
Individual  & Household Variable Obs. All  Proportion Surveyed Comm. Proportion 

Male 13118 0.507 621 0.486 

Rural community 13118 0.597 621 0.369 

Extreme poverty 13118 0.162 621 0.137 

Poverty 13118 0.433 621 0.324 

Mayan 13117 0.406 621 0.337 

Parent(s) present in household 13118 0.885 621 0.871 

Spanish as household language 13118 0.694 621 0.75 

Began primary school on-time 13116 0.627 621 0.697 

Enrolled in school in 2000 13116 0.627 619 0.703 

    Mean   Mean 
Age (years) 13118 12.98 621 13.04 
Age first enrolled in primary school  13118 6.29 621 6.23 

Community Responses   Observations Proportion 

Presence of pre-primary school   621 0.573 

Presence of secondary school   621 0.282 

Recently constructed primary school   435 0.883 

Presence of community-run school   621 0.09 

Presence of Ministry of Education school   621 0.684 

Primary School is Taught in Spanish   426 0.946 

Sufficient # of teachers   481 0.241 

Teacher lives in the community   481 0.316 

Teacher attends class most days   426 0.967 

Sufficient quantity of inputs   481 0.501 

Adequate condition of inputs   478 0.207 

Girls’ latrine present   444 0.723 

School has piped water   481 0.679 

School has electricity   475 0.582 

School has green areas   480 0.465 

School in safe, non-violent place   480 0.773 

School safe from natural disasters   480 0.342 

School is well-ventilated   480 0.610 

School is well-lit   480 0.660 

School is well-kept/clean   480 0.550 

Presence of parents' association   551 0.303 

Presence of school committee   551 0.515 

Presence of neighborhood association   551 0.635 

Presence of women's group   551 0.227 

Students receive nutritional biscuit   479 0.749 

Students receive breakfast   479 0.618 

Students receive powdered milk   479 0.148 

Students receive atol (substantial drink)   479 0.810 

Students receive scholarship   479 0.244 

Students receive school supplies   479 0.572 
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Appendix B: Actual Age Distribution and Predicteda & Actual Schooling Levels,  
Individual-Level Survey Respondents, ages 4-20  

 
 
 

A 
g 
e 
 

Target 
Enrollment 

by 
Schooling 

Level, 
National 

Level 
Population 

Datab 

Actual Age  
& Predicted 
Schooling 

Levels, 
Individual 

Survey 
Population 
(16,584) 

(%) 

Actual Age   
& Predicted 
Schooling 

Levels,  
Youth in 
Surveyed 

Communities 
 (781) 
(%) 

Actual Age & 
Predicted 

Schooling Levels,  
Youth in 
Surveyed 

Communities  
Enrolled 

(442) 
(%) 

 
 

G 
r 
a 
d 
e 
 

Actual 
Students 
at School 

Levels 
and 

within 
Grades 
(442) 

Actual Percent 
of Students at 
School Levels 

and within 
Grades 

(%) 

4  7.13 6.15 0    

5  6.86 6.91 0    

6  6.91 7.43 1.58    

Preprimary 23% 20.90 20.49 1.58 Preprimary 3 0.68 

7  6.97 6.53 9.28 1 71 16.06 

8  6.69 6.15 8.37 2 57 12.09 

9  6.07 7.17 10.86 3 55 12.44 

10  6.58 5.63 8.14 4 44 9.95 

11  5.58 6.40 9.73 5 29 6.56 

12  6.43 6.53 9.95 6 43 9.73 

Primary 42% 38.32 38.41 56.33 Primary 299 67.65 

13  5.60 6.02 8.60 7 31 7.01 

14  5.57 4.23 4.52 8 28 6.33 

15  5.41 6.27 7.69 9 27 6.11 

16  5.07 4.61 5.66 10 15 3.39 

17  5.31 6.27 6.56 11 19 4.30 

18  5.14 4.23 2.94 12 7 1.58 

19  4.20 4.87 3.39    

20  4.47 4.61 2.71    

Secondary 35% 40.77 41.11 42.07 Secondary 127 28.72 

    Post-Secondary 13 2.94 

Total  100% 100% 100%  442 100% 

a Predicted schooling level is based on what level a child would be enrolled in if he/she began primary school at 
the compulsory age of 7and then followed a consistent trajectory through each grade. 
b  Source: John Edwards, 2002. 
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Appendix C: Probability of Primary School Enrollment, Students Ages 7-20 
Independent Variables Interacted Schools Teachers Inputs Services Location CSOs Welfare 

Presence of pre-
primary school -0.186** -0.215* -0.16 -0.259* -0.640*** -0.736*** -0.700*** -0.763*** 

 [0.087] [0.126] [0.140] [0.144] [0.115] [0.108] [0.102] [0.106] 

Age   0.391*** 0.402*** 0.373*** 0.386*** 0.473*** 0.731*** 0.606*** 0.712*** 

 [0.083] [0.104] [0.107] [0.112] [0.132] [0.205] [0.142] [0.182] 

Age Squared -0.020*** -0.021*** -0.019*** -0.020*** -0.025*** -0.037*** -0.031*** -0.036*** 

 [0.004] [0.004] [0.005] [0.005] [0.006] [0.009] [0.007] [0.008] 

Male 0.067 0.132 0.148 0.151 0.181* 0.358*** 0.357*** 0.400** 

 [0.063] [0.084] [0.097] [0.097] [0.106] [0.114] [0.108] [0.156] 

Live in rural community -0.053 -0.087 -0.044 -0.052 0.616*** 0.838*** 0.757*** 0.366 

 [0.108] [0.158] [0.171] [0.173] [0.150] [0.155] [0.168] [0.258] 

Extreme Poverty -0.259* -0.31 -0.27 -0.352 -0.877*** -0.961*** -0.977*** -0.916*** 

 [0.144] [0.218] [0.238] [0.229] [0.053] [0.034] [0.027] [0.088] 

Poverty -0.048 -0.061 -0.148 -0.232 -0.968*** -0.999*** -1.000*** -0.949*** 

 [0.133] [0.213] [0.248] [0.244] [0.036] [0.003] [0.001] [0.078] 

Mayan 0.136 0.297** 0.133 0.154 -0.005 -0.346 -0.454** -0.436*** 

 [0.121] [0.131] [0.149] [0.160] [0.191] [0.218] [0.186] [0.166] 

Parent(s) Present in hh 0.126 0.362*** 0.387*** 0.355*** 0.575*** 0.790*** 0.772*** 0.845*** 

 [0.122] [0.105] [0.120] [0.137] [0.115] [0.087] [0.152] [0.085] 

Spanish as hh language 0.240* 0.347** 0.221 0.233 0.087 0.078 -0.012 -0.007 

 [0.127] [0.140] [0.158] [0.180] [0.216] [0.231] [0.187] [0.183] 

Began primary sch ontime 0.474*** 0.493*** 0.613*** 0.630*** 0.559*** 0.720*** 0.735*** 0.793*** 

 [0.065] [0.079] [0.082] [0.080] [0.096] [0.101] [0.114] [0.117] 

Rural *Preprimary sch. 0.311*** 0.232 0.296 0.327* -0.580** -0.864*** -0.793*** -0.223 

 [0.118] [0.177] [0.183] [0.170] [0.234] [0.181] [0.294] [0.485] 

Ext. Poverty* Preprimary -0.248 -0.206 -0.2 -0.05 0.498*** 0.493*** 0.349*** 0.307* 

 [0.177] [0.265] [0.305] [0.303] [0.081] [0.117] [0.101] [0.167] 

Poverty*Preprimary -0.006 -0.003 0.19 0.289 0.815*** 0.942*** 0.950*** 0.861*** 

 [0.157] [0.241] [0.248] [0.207] [0.081] [0.061] [0.054] [0.083] 

Presence of private preprimary sch. -0.076 -0.179 -0.104 -0.573*** -0.822*** -0.903*** -0.814*** 

  [0.226] [0.210] [0.239] [0.148] [0.061] [0.049] [0.116] 

Presence of private primary school 0.126 0.183 0.223 0.408*** 0.397*** 0.296*** 0.300*** 

  [0.186] [0.161] [0.149] [0.074] [0.067] [0.054] [0.067] 

Recently-constructed primary sch. 0.072 0.092 0.227 0.439*** 0.509** 0.485** 0.690*** 

  [0.130] [0.134] [0.141] [0.153] [0.198] [0.203] [0.148] 

Presence of PRONADE school 0.077 0.037 -0.097 -0.001 -0.206 -0.238 -0.269 

  [0.176] [0.193] [0.226] [0.254] [0.362] [0.427] [0.428] 

Presence of Ministry of Ed. School 0.153 0.199 0.104 0.486** 0.403 0.412 0.433 
  [0.192] [0.189] [0.204] [0.194] [0.288] [0.377] [0.410] 

Sufficient # of teachers   -0.147 -0.059 0.078 0.353*** 0.267*** 0.324*** 

   [0.103] [0.113] [0.120] [0.110] [0.090] [0.081] 

Teacher lives in the community  0.009 0.07 0.187* -0.112 0 -0.077 

   [0.112] [0.112] [0.106] [0.164] [0.118] [0.157] 

Teacher attends class most days  -0.408*** -0.387*** -0.381*** -0.356*** -0.252*** -0.284*** 

   [0.050] [0.052] [0.057] [0.064] [0.056] [0.056] 

Sufficient Quantity of Inputs   -0.322*** -0.086 -0.175 0.004 -0.329* 

    [0.106] [0.117] [0.172] [0.131] [0.182] 

Adequate Condition of Inputs   -0.125 -0.402*** -0.269* -0.372*** -0.548*** 

    [0.100] [0.110] [0.142] [0.116] [0.121] 

Girls' latrine present     0.163 0.437*** 0.529*** 0.671*** 

     [0.190] [0.162] [0.181] [0.171] 

School has piped water    0.087 0.118 0.182 -0.017 

     [0.159] [0.155] [0.137] [0.143] 

School has electricity     -0.115 -0.02 0.033 0.273 

     [0.157] [0.152] [0.129] [0.200] 

School has green areas    0.081 -0.189 -0.250** -0.438*** 

     [0.116] [0.134] [0.104] [0.138] 

School in safe, non-violent place     -0.105 -0.043 0.351** 

      [0.121] [0.123] [0.167] 

School safe from natural disasters     0.331* 0.272** 0.433*** 

      [0.197] [0.131] [0.119] 
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 Interacted Schools Teachers Inputs Services Location CSOs Welfare 
 
School is well-ventilated     -0.594*** -0.565*** -0.699*** 

      [0.101] [0.095] [0.121] 

School is well-lit      -0.377*** -0.336*** -0.279** 

      [0.118] [0.102] [0.123] 

School is well-kept/clean     0.582*** 0.547*** 0.529*** 

      [0.121] [0.131] [0.183] 

Presence of parents association      0.031 -0.002 

       [0.096] [0.118] 

Presence of school committee      0.015 -0.165 

       [0.118] [0.102] 
Presence of neighborhood assoc.      0.186 0.235* 

       [0.152] [0.136] 

Presence of women’s group      0.239*** 0.148 

       [0.067] [0.122] 
Students receive biscuit       0.128 

        [0.276] 

Students receive breakfast       -0.107 

        [0.192] 

Students receive powdered milk       -0.292 

        [0.193] 

Students receive atol       -0.256*** 

        [0.079] 

Students receive scholarship       0.364*** 

        [0.070] 

Students receive school supplies       -0.375*** 

        [0.108] 

Observations 476 317 276 276 252 252 231 231 

Robust standard errors in brackets; * significant at 10%; ** significant at 5%; *** significant at 1% 
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Appendix D: Probability of Primary Enrollment by Characteristics, Students Ages 7-20 

Independent Variables Total Boys Girls Mayan Ladinos Poor Rural Urban 

Presence of pre-primary 
school -0.325*** -0.266*** -0.173 -0.512* -0.187* 0.018 -0.022 -0.715** 

 [0.095] [0.070] [0.209] [0.284] [0.106] [0.191] [0.155] [0.103] 

Age   0.374*** 0.332*** 0.081 0.711*** 0.277 0.370*** 0.288* 0.680*** 

 [0.101] [0.117] [0.298] [0.259] [0.198] [0.140] [0.163] [0.210] 

Age Squared -0.020*** -0.015*** -0.021 -0.035*** -0.014 -0.02*** -0.017** -.035*** 

 [0.004] [0.005] [0.014] [0.011] [0.010] [0.006] [0.008] [0.010] 

Male 0.195** -- -- 0.582*** 0.057 0.333*** 0.564*** -0.019 

 [0.084]   [0.131] [0.056] [0.122] [0.204] [0.095] 

Live in rural community 0.192* 0.146** -0.414 0.697*** -0.530*** 0.073 -- -- 

 [0.104] [0.068] [0.426] [0.138] [0.189] [0.149]   

Extreme Poverty -0.350* -0.883*** -0.733*** -0.239 0.066 -- -1.00*** -.831*** 

 [0.182] [0.113] [0.165] [0.393] [0.058]  [0.001] [0.155] 

Poverty 0.174 -0.033 0.658** 0.668** 0.111 -- -0.86*** 0.454*** 

 [0.120] [0.075] [0.332] [0.282] [0.072]  [0.136] [0.090] 

Mayan -0.005 0.227*** -0.381 -- -- -0.043 -- -- 

 [0.103] [0.075] [0.248]   [0.139]   
Began primary school 
on-time 0.436*** 0.168** 0.941*** 0.635*** 0.005 0.532*** 0.806*** 0.862*** 

 [0.097] [0.078] [0.071] [0.187] [0.077] [0.099] [0.151] [0.118] 
Recently-constructed 
primary school 0.108 0.305 -0.539** 0.497*** -0.062 0.381** 0.979*** 0.274 

 [0.150] [0.307] [0.252] [0.104] [0.055] [0.181] [0.027] [0.227] 
Presence of  
PRONADE school -0.439*** 0.049 -0.665*** -0.492*** -0.982*** -0.49*** 0.024 -0.92*** 

 [0.144] [0.062] [0.150] [0.083] [0.035] [0.170] [0.311] [0.060] 

Sufficient # of teachers -0.003 0.116** -0.595*** 0.101 0.122 0.172 0.304** -0.173 

 [0.116] [0.055] [0.210] [0.263] [0.078] [0.150] [0.150] [0.152] 
Teacher lives in 
community 0.159** 0.051 0.801*** 0.424** 0.193** 0.295** 0.340*** 0.246*** 

 [0.080] [0.048] [0.213] [0.184] [0.098] [0.149] [0.123] [0.078] 
Sufficient quantity of 
inputs -0.151 0.080** -0.855*** -0.045 -0.374 -0.234 -0.96*** -0.288 

 [0.142] [0.040] [0.103] [0.259] [0.267] [0.213] [0.076] [0.236] 
Adequate condition of 
inputs -0.210** -0.480*** 0.358 -0.657* -0.478*** -0.1 0.037 -0.192 

 [0.106] [0.118] [0.368] [0.366] [0.136] [0.202] [0.261] [0.161] 

Girls latrine present 0.058 0.059 0.057 0.391 -0.128 -0.217 -0.227** 0.280* 

 [0.118] [0.055] [0.225] [0.246] [0.091] [0.162] [0.096] [0.169] 
School in safe, non-
violent place -0.190* -0.026 -0.618*** -0.536*** 0.672*** -0.57*** -0.141 -0.163* 

 [0.099] [0.046] [0.227] [0.201] [0.223] [0.106] [0.095] [0.088] 
School safe from natural 
disasters 0.246*** 0.066 0.596* 0.302 0.126 0.370** -0.015 0.238** 

 [0.089] [0.042] [0.337] [0.347] [0.089] [0.150] [0.171] [0.097] 
Presence of parents 
association 0.082 0.043 0.132 -0.054 0.077 0.175 -0.082 -0.255* 

 [0.102] [0.068] [0.270] [0.165] [0.064] [0.150] [0.211] [0.153] 
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 Total Boys Girls Mayan Ladinos Poor Rural Urban 
Presence of school 
committee -0.015 0.005 -0.543** -0.263 -0.155 0.136 -0.192 0.402** 

 [0.102] [0.049] [0.215] [0.249] [0.119] [0.144] [0.174] [0.205] 
Presence of 
neighborhood assoc. 0.101 0.209* 0.272 0.275 0.154 0.396*** 0.291 0.156 

 [0.107] [0.123] [0.303] [0.253] [0.122] [0.146] [0.255] [0.139] 
Presence of women’s 
group 0.019 -0.086 0.198 0.154 -0.145 -0.290* 0.186** -0.175 

 [0.092] [0.107] [0.258] [0.287] [0.175] [0.166] [0.093] [0.153] 

Students receive atol -0.063 0.123 0.089 -0.542** 0.062 0.203 -0.172* -0.043 

 [0.118] [0.171] [0.286] [0.218] [0.159] [0.266] [0.092] [0.110] 
Students receive 
scholarship 0.205** 0.118** 0.591*** 0.279 0.142 0.387*** 0.397** -0.011 

 [0.097] [0.053] [0.210] [0.309] [0.097] [0.106] [0.161] [0.111] 
Students receive school 
supplies -0.214** -0.183** -0.558** -0.14 -0.346*** -0.26 -0.81*** 0.269 

 [0.089] [0.081] [0.236] [0.411] [0.125] [0.174] [0.195] [0.165] 

Observations 275 136 139 99 176 145 122 153 

Robust standard errors in brackets; * significant at 10%; ** significant at 5%; *** significant at 1%  
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Appendix E: Probability of Primary School Completion, Students Ages 12-20 

Independent Variables Schools Teachers Inputs Services Location CSOs Welfare 

Presence of secondary school 0.073 0.059 0.055 0.019 0.019 0.036 0.097 

 [0.066] [0.083] [0.084] [0.092] [0.092] [0.100] [0.117] 

Age   -0.720*** -0.881*** -0.964*** -0.965*** -1.067*** -1.227*** -1.185*** 

 [0.175] [0.229] [0.226] [0.233] [0.237] [0.252] [0.241] 

Age Squared 0.020*** 0.024*** 0.027*** 0.027*** 0.030*** 0.035*** 0.033*** 

 [0.005] [0.007] [0.007] [0.007] [0.007] [0.008] [0.007] 

Male 0.092 0.104 0.103 0.11 0.114 0.117 0.096 

 [0.058] [0.071] [0.074] [0.076] [0.076] [0.081] [0.083] 

Lives in Rural Community 0.246*** 0.252*** 0.222** 0.218** 0.212** 0.223** 0.236*** 

 [0.067] [0.086] [0.088] [0.091] [0.091] [0.094] [0.090] 

Rural*Secondary 0.151 0.112 0.159 0.142 0.158 0.204 0.198 

 [0.167] [0.196] [0.151] [0.155] [0.144] [0.135] [0.142] 

Poverty 0.109 0.1 0.098 0.05 0.072 0.015 0.025 

 [0.071] [0.083] [0.083] [0.101] [0.101] [0.106] [0.104] 

Mayan 0.118 0.013 0.026 0.052 0.057 0.097 0.14 

 [0.096] [0.149] [0.152] [0.157] [0.154] [0.157] [0.151] 

Parent(s) present in hh 0.008 -0.077 -0.144* -0.138* -0.116 -0.156* -0.189** 

 [0.079] [0.086] [0.078] [0.082] [0.084] [0.083] [0.080] 

Spanish as hh language -0.092 -0.213 -0.187 -0.179 -0.146 -0.064 -0.026 

 [0.114] [0.129] [0.134] [0.141] [0.152] [0.190] [0.205] 

Began primary school on-time -0.011 -0.012 -0.009 -0.072 -0.099 -0.12 -0.085 

 [0.089] [0.106] [0.108] [0.103] [0.099] [0.104] [0.107] 

Presence of PRONADE school 0.149 -0.159 -0.249 -0.329 -0.322 -0.453* -0.399 

 [0.095] [0.267] [0.294] [0.264] [0.279] [0.260] [0.321] 

Presence of Ministry of Ed sch 0.044 -0.252** -0.284*** -0.289*** -0.285*** -0.321*** -0.315*** 

 [0.070] [0.112] [0.081] [0.069] [0.068] [0.060] [0.064] 

Sufficient # of teachers  -0.062 -0.051 -0.115 -0.144 -0.192 -0.115 

  [0.092] [0.105] [0.113] [0.117] [0.124] [0.125] 

Teacher lives in community  0.126* 0.155** 0.179** 0.169** 0.202** 0.166** 

  [0.074] [0.073] [0.076] [0.076] [0.080] [0.081] 

Teacher attends most days  0.24 0.094 0.064 -0.05 -0.059 -0.085 

  [0.327] [0.327] [0.340] [0.290] [0.271] [0.250] 

Sufficient quantity of inputs   -0.205* -0.137 -0.14 -0.205 -0.202 

   [0.118] [0.120] [0.132] [0.153] [0.156] 

Adequate condition of inputs   0.312*** 0.242*** 0.269*** 0.275*** 0.210** 

   [0.075] [0.082] [0.083] [0.084] [0.088] 

Girls latrine present    0.055 0.057 0.016 0.069 

    [0.103] [0.104] [0.107] [0.107] 

School has piped water    -0.003 0.004 -0.005 -0.006 

    [0.098] [0.099] [0.105] [0.105] 

School has electricity    0.088 0.109 0.187* 0.156 

    [0.095] [0.101] [0.103] [0.105] 
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 Schools Teachers Inputs Services Location CSOs Welfare 

School has green areas    0.074 0.109 0.117 0.122 

    [0.083] [0.087] [0.097] [0.099] 

School in non-violent place     -0.012 0.016 0.011 

     [0.100] [0.120] [0.120] 

Safe from natural disasters     0.151* 0.207** 0.166** 

     [0.080] [0.084] [0.084] 

School is well-ventilated     -0.013 -0.116 -0.141 

     [0.095] [0.098] [0.092] 

School is well-lit     0.006 -0.023 -0.025 

     [0.093] [0.102] [0.099] 

School is well-kept/clean     -0.007 -0.027 -0.013 

     [0.085] [0.089] [0.090] 

Presence of parents assoc.      0.134 0.093 

      [0.083] [0.083] 

...of school committee      -0.002 0.02 

      [0.083] [0.081] 
... of neighborhood 
association      -0.015 -0.085 

      [0.090] [0.088] 

...of women’s group      0.011 0.013 

      [0.086] [0.085] 

Students receive breakfast       0.066 

       [0.118] 

...receive nutritional biscuit       0.129 

       [0.119] 

...receive powdered milk       -0.315* 

       [0.175] 

... receive atol       -0.049 

       [0.100] 

... receive scholarship       -0.176 

       [0.121] 

... receive school supplies       -0.034 

       [0.088] 

Observations 321 217 217 208 208 190 190 

Robust standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1% 
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Appendix F: Probability of Preprimary School Presence 

Independent Variables  Schools Teachers Inputs Services Location CSOs Welfare 

Rural Community -0.186*** -0.181*** -0.171** -0.124 -0.129 -0.227*** -0.236*** 

 [0.068] [0.069] [0.072] [0.081] [0.081] [0.070] [0.072] 

Presence of secondary sch 0.154** 0.151* 0.174** 0.162** 0.168** 0.103 0.107 

 [0.074] [0.079] [0.079] [0.083] [0.082] [0.092] [0.090] 

...of private primary school 0.216** 0.167 0.157 0.121 0.130 0.231*** 0.228** 

 [0.092] [0.104] [0.106] [0.113] [0.110] [0.087] [0.091] 

…of recently-construct. sch. -0.121 -0.136* -0.121 -0.124 -0.114 -0.043 -0.002 

 [0.080] [0.079] [0.081] [0.085] [0.087] [0.101] [0.111] 

…of Ministry of Ed. school 0.057 0.006 0.045 -0.035 -0.055 0.038 0.065 

 [0.184] [0.201] [0.192] [0.169] [0.163] [0.175] [0.181] 

... of PRONADE school -0.062 -0.053 -0.103 -0.124 -0.124 -0.068 -0.052 

 [0.185] [0.210] [0.202] [0.194] [0.195] [0.193] [0.189] 

Sufficient # of teachers  0.141** 0.175*** 0.149** 0.158** 0.203*** 0.226*** 

  [0.062] [0.066] [0.068] [0.068] [0.063] [0.061] 

Teacher lives in community  -0.169** -0.176** -0.152** -0.153** -0.229*** -0.234*** 

  [0.070] [0.072] [0.075] [0.076] [0.083] [0.085] 

Teacher attends most days  0.159 0.204 0.193 0.23 0.199 0.215 

  [0.170] [0.167] [0.162] [0.163] [0.168] [0.176] 

Sufficient quantity of inputs  0.013 0.032 0.045 0.085 0.069 

   [0.084] [0.085] [0.083] [0.086] [0.092] 

Adequate condition of inputs  -0.116* -0.154** -0.170** -0.149** -0.159** 

   [0.066] [0.068] [0.068] [0.071] [0.072] 

Girls latrine present    0.091 0.084 -0.033 -0.028 

    [0.081] [0.082] [0.076] [0.078] 

School has piped water    0.093 0.093 0.087 0.106 

    [0.075] [0.076] [0.079] [0.080] 

School has electricity    0.079 0.075 0.064 0.073 

    [0.075] [0.075] [0.079] [0.081] 

School has green areas    0.082 0.072 0.08 0.09 

    [0.064] [0.065] [0.069] [0.068] 

School in non-violent place     0.017 0 -0.012 

     [0.081] [0.086] [0.088] 

Safe from natural disasters     -0.093 -0.089 -0.096 

     [0.070] [0.073] [0.075] 

Presence of parents’ association     0.032 0.044 

      [0.074] [0.073] 

... of school committee      0.069 0.079 

      [0.071] [0.071] 

... of neighborhood association     0.161** 0.145** 

      [0.073] [0.073] 

… of women’s group      -0.042 -0.031 

      [0.077] [0.079] 
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 Schools Teachers Inputs Services Location CSOs Welfare 

Students receive breakfast       0.026 

       [0.090] 

… receive nutritional biscuit      0.024 

       [0.076] 

... receive powdered milk       0.05 

       [0.090] 

... receive atol       -0.111 

       [0.075] 

... receive scholarship       -0.105 

       [0.075] 

… receive school supplies       -0.03 

       [0.068] 

Observations 324 285 271 260 260 240 239 

Robust standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1% 
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Appendix G: Probability of Secondary School Presence 

Independent Variables  Schools Teachers Inputs Services Location CSOs Welfare 

Rural Community -0.138** -0.137** -0.137** -0.145** -0.136* -0.156** -0.124 

 [0.065] [0.065] [0.065] [0.071] [0.071] [0.078] [0.082] 

Presence of pre-primary sch. 0.097** 0.099** 0.116** 0.111** 0.115** 0.069 0.058 

 [0.047] [0.048] [0.050] [0.052] [0.052] [0.056] [0.055] 

... of private primary sch. 0.437*** 0.431*** 0.439*** 0.421*** 0.407*** 0.480*** 0.483*** 

 [0.096] [0.097] [0.100] [0.099] [0.100] [0.102] [0.108] 

of recently constructed school -0.132 -0.13 -0.161* -0.155* -0.161* -0.191** -0.152* 

 [0.081] [0.081] [0.083] [0.083] [0.083] [0.083] [0.084] 

… of Ministry of Ed. sch. 0.168** 0.171** 0.146 0.126 0.121 0.089 0.1 

 [0.082] [0.081] [0.096] [0.104] [0.106] [0.115] [0.088] 

…of PRONADE school 0.047 0.046 0.067 0.059 0.042 -0.033 -0.037 

 [0.213] [0.216] [0.220] [0.203] [0.201] [0.155] [0.143] 

Sufficient # of teachers  0.003 -0.036 -0.036 -0.042 -0.072 -0.058 

  [0.053] [0.056] [0.057] [0.056] [0.056] [0.055] 

Teacher lives in community  0.021 0.003 0.004 0.005 0.044 0.045 

  [0.053] [0.054] [0.055] [0.056] [0.061] [0.060] 

Sufficient quantity of inputs  -0.019 -0.031 -0.034 0.011 -0.009 

   [0.059] [0.059] [0.059] [0.066] [0.063] 

Adequate condition of inputs  0.095* 0.103** 0.117** 0.075 0.035 

   [0.051] [0.052] [0.053] [0.055] [0.053] 

Girls latrine present    -0.026 -0.019 -0.012 -0.005 

    [0.063] [0.061] [0.064] [0.060] 

School has piped water    -0.03 -0.028 -0.06 -0.042 

    [0.062] [0.063] [0.069] [0.065] 

School has electricity    0.102* 0.101* 0.144*** 0.156*** 

    [0.054] [0.053] [0.048] [0.045] 

School has green areas    -0.072 -0.068 -0.092* -0.086* 

    [0.052] [0.052] [0.054] [0.050] 

School in non-violent place     -0.046 -0.1 -0.063 

     [0.070] [0.080] [0.075] 

Safe from natural disasters     0.059 0.053 0.059 

     [0.054] [0.054] [0.053] 

Presence of parents association     0.177*** 0.173*** 

      [0.061] [0.062] 

... of school committee      -0.086 -0.092* 

      [0.056] [0.053] 

… of neighborhood association     0.062 0.046 

      [0.051] [0.050] 

Presence of women’s group      0.109* 0.107* 

      [0.066] [0.064] 
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 Schools Teachers Inputs Services Location CSOs Welfare 

Students receive breakfast       -0.033 

       [0.062] 

... receive nutritional biscuit      0.012 

       [0.059] 

... receive powdered milk       -0.090* 

       [0.049] 

… receive atol       0.021 

       [0.053] 

... receive scholarship       0.084 

       [0.059] 

... receive school supplies       -0.089 

       [0.055] 

Observations 324 323 306 292 292 271 270 

Robust standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%     

 

 

 

 

Appendix H: Summary Table for Selected Studies Referenced in Literature Review 

AUTHOR(S) TITLE YEAR COUNTRY 

REGION 

RELEVANT FINDINGS 

Appleton, 

Hoddinott & 

Knight 

 

Primary Education as an 

Input into Post-Primary 

Education 

1996 Cote 

d’Ivoire 

& Uganda 

rates of return on primary 

education doubled when thee was 

a prospect of post-primary 

opportunities 

Berlinski, 

Galiani & 

Gertler 

The Effect of Pre-

primary Education on 

Primary School 

Performance 

2006 Argentina additional year of preprimary leads 

to increased later academic 

performance and other non-

cognitive effects 

Duflo Schooling and Labor 

Market Consequences of 

School Construction in 

Indonesia 

2000 Indonesia construction had moderate effect 

on years of schooling but program 

took place in early 1970s 

Filmer & 

Pritchett 

The Effect of Household 

Wealth on Educational 

Attainment 

1999 cross-

country 

most substantial deficiencies in 

enrollment occurs in bottom 

quintile 

Lavy  School Supply 

Constraints and 

Children’s Educational 

Outcomes in Rural 

Ghana 

1996 Ghana increased costs of secondary 

school impacts decisions about 

primary schooling 

Raudenbush, 

Kidchanapanish 

& Hin Kang 

The Effects of 

Preprimary Access and 

Quality on Educational 

Attainment in Thailand 

1991 Thailand preprimary preparation advantaged 

linguistic-minorities in primary 

school educational attainment 
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