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Abstract
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This paper studies the impact of a preschool construction 
program and of two demand-side interventions in Cambo-
dia. Within this context where other preschools are available, 
impacts are likely to differ between children who would 
have been enrolled in a preexisting preschool and those 
who would have stayed at home, with larger expected gains 
for the latter. The construction program caused enrollment 
to increase but demand-side interventions did not. After 
one year, the study measures intent-to-treat impacts on 
cognitive (0.04 standard deviations) and socio-emotional 
development (0.07 SD). The analysis also shows that the 
effect on children who would have stayed at home can be 

bounded (between 0.14 SD and 0.45 SD). With further 
assumptions these bounds can be tightened (0.14 SD – 0.35 
SD) and under heavier assumptions, the study estimates 
this effect to be 0.19 SD, while the effect on children who 
would have benefited from another preschool is small and 
insignificant. These results are consistent with measures of 
preschool quality which imply that the newly constructed 
schooled only significantly improved infrastructure quality 
and not process quality. After two years of program imple-
mentation, most impacts become insignificant suggesting 
that the advantage provided by preschool quickly vanished, 
specifically once children enrolled in primary school. 

This paper is a product of the Development Research Group, Development Economics and the Education Global Practice. 
It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development 
policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://www.worldbank.
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1 Introduction

Robust early childhood development lays the foundation for greater human capital

development in later childhood and beyond (Heckman, 2006; Cunha and Heckman,

2007; Almond et al., 2018; World Bank, 2018). Enrollment rates in pre-primary ed-

ucation are growing worldwide (UNICEF, 2019)—a momentum supported by strong

evidence that early child nurture and stimulation can lead to positive impacts on

later outcomes (Shonkoff et al., 2016; Black et al., 2017; Britto et al., 2017). While

preschool programs can be highly effective, much of this evidence is based on rela-

tively small targeted programs (Gertler et al., 2014; Elango et al., 2015). Whether

positive effects on early development can be sustainably engendered through large-

scale programs is less clear, particularly when the quality of services is low (Engle

et al., 2011; Britto et al., 2011; Ichino et al., 2019; Andrew et al., 2019) or services

are not accessed by children who might benefit from them (Cornelissen et al., 2018).

The issue of scalability concerns high-income as well as low- and middle-income

countries (List et al., 2021).

In this study, we evaluate the impacts of a large-scale preschool construction pro-

gram on school participation and child development in a low-income country setting,

Cambodia, using a randomized controlled trial. The main objective of the construc-

tion program was to provide a quality preschool experience to every child in the

treatment villages who met the age criteria (3-5 years old). We assess whether the

program and supplementary interventions increased enrollment, parental involve-

ment and, ultimately, child cognitive and socio-emotional development. Our evalu-

ation has three treatment arms: the construction of formal community preschools

(CPS) (which we refer to as T1); the addition of a demand-side intervention to

promote awareness about CPS and the value of education (T2); and the further

addition of a home-based program consisting of trained “core parents”, who provide

caregiver training sessions focused on good parenting, the value of nutrition, and

the importance of preschool (T3). The 305 study villages were randomly assigned

either to a control group (C) or one of the treatment arms.

The CPS program was implemented in a context where alternative preschools

were available, in particular informal preschool programs. In most cases, the CPS

caused the informal programs to shut down. The CPS program therefore implicitly

generated two types of compliers: the children who would have attended an alter-

native program absent the construction (a-compliers) and children who would have

stayed at home (h-compliers), with impacts larger for the latter. Using traditional

treatment parameters (ITT or LATE), the effect on a-compliers (later referred to as

LATEac) and the effect on h-compliers (LATEhc) are not identified but are crucial

for policy. Indeed, the effect on both complier types (also referred to as subLATEs)

corresponds to the two main objectives of the CPS program. The LATEhc captures

the effect on the children who would not have had any access to school otherwise,
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while the LATEac measures how well the new CPS program fares in comparison

with the existing offer. Measuring the impacts on both subLATEs is therefore cru-

cial to understanding how the program affects outcomes, and therefore for proving

policy recommendations.

We study the reduced form effects for each treatment group using midline (1 year

after construction) and endline (2 years after construction) data, but also the effects

on both sub-groups of compliers. The reduced form effects are straightforward to

derive, empirically valid, and policy relevant as they reflect the program’s impacts

in a typical Cambodian preschool environment. The subLATE parameters are not

identified but the LATEhc can be bounded. In addition, under heavier assumptions,

the subLATEs can be estimated using additional instruments interacted with the

treatment variable.

We have four main findings. First, the construction of CPS—the implementation

of which closely followed the program and experimental design—increased preschool

participation. Children in villages with a newly built CPS were about 52 percentage

points (pp) more likely to have ever attended a CPS by the time they were between

four and six years old (or 11 pp to have ever attended any preschool). Put differently,

they were enrolled, on average, about 4.5 months longer than children in the control

group.

Second, we find significant positive ITT impacts one year after the program

started but these effects disappear after two years. More specifically, children in

treatment villages scored about 0.04 SD higher on an index of cognitive develop-

ment and about 0.07 SD higher on an index of socio-emotional development, one

year after the program’s implementation. These ITT impacts are consistent with

moderate-to-large impacts on children who would have stayed at home absent the

program (LATEhc). We show that this subLATE parameter can be bounded be-

tween 0.14 SD and 0.46 SD on our cognitive development measures using light

assumptions; with additional assumptions the bounds can be narrowed to between

0.14 and 0.35 SD and, under even more restrictive assumptions, the LATEhc can

be estimated to be around 0.19 SD. We also estimate the effect on children who

would have attended another preschool absent the program (LATEac) to be con-

sistently close to zero, confirming that the quality of education provided in the

newly built preschools was not fundamentally improved. These results are consis-

tent with direct measures of school and teacher quality that indicate that the CPS

construction program improved preschool quality mostly in dimensions that tend to

be weakly correlated with child performance (e.g. equipment, materials, quality of

the building–which we refer to as ”structural quality”) while it did not improve the

quality of educational processes (e.g. teacher quality or teaching practices–which we

refer to as ”process quality”). After two years (at endline), however, these impacts

were no longer statistically significant for the full sample. As discussed below, the
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lack of persistence of early impacts is consistent with results found in other contexts

and is not necessarily inconsistent with potential long-lasting impacts.

Third, these overall results may mask some variation. While preschool is some-

times suspected to be a substitute for parental involvement in high income countries

(Baker et al., 2008), in our context, the impacts on cognitive development for chil-

dren from the wealthiest or most educated quartile of households were slightly larger

and sometimes still measurable at endline, suggesting that for relatively more privi-

leged students the impact of the program is not only larger but is also longer-lasting.

Our statistical precision is however low in sub-group analysis: our results are only

barely significant and would not pass a multi-hypothesis test. Yet, if taken at face

value, our results suggest that less disadvantaged families were better able to take

advantage of the CPS, through higher level of preschool attendance, higher level of

parental involvement and possibly a home environment that complemented formal-

ized education.

Fourth, we find that enrollment rates were not different across the treatment

arms. Children in villages where the demand-side program (which we refer to as

door-to-door, or D2D) and home-based-program (HBP) interventions were deployed

were not systematically more likely to enroll in CPS or perform better in terms

of developmental measures. This was despite the fact that all respondents in T2

and T3 received the information leaflet (as it was part of the baseline and midline

surveys) and almost all T3 villages benefited from a home-based program (95%).

Yet, in T2 and T3 villages, caregivers rarely remember receiving the leaftlet (+ 8 pp

compared to the control), did not recall receiving more door-to-door visits than the

control group and did not report much more participation in home-based program

sessions (+10 pp). Our findings therefore suggest that the information and HBP

interventions did not modify the effects of CPS: they did not significantly increase

enrollment and did not modify the performance of the CPS. Parents did not update

their reported estimate of the return to education either. Interestingly, our results

show that parents were sufficiently informed about the CPS and did not under-

estimate the return to education as shown in other contexts (Nguyen, 2008; Jensen,

2010). Other reasons (e.g. distance, short CPS shift duration ) seem to constitute

more binding constraints.

There are various potential reasons why we find relatively modest short-term CPS

impacts which fade out after two years for most children. First, while our sub-LATE

results suggest positive LATEhc, LATEac are close to zero. This suggest that the

CPS did not fundamentally improve the quality of the (existing) preschool education

provided. Relatedly, we find evidence that the significant improvements in structural

quality was not accompanied by a concomitant improvement in process quality.

Classroom observations show that CPS were substantially better than preexisting

preschools in terms of the availability of infrastructure and materials, but they also
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show that curriculum content and quality of pedagogy, as well as the frequency and

quality of teacher-child interactions, were not significantly better in CPS than in

the previous informal preschools.1

Second, the absence of effect two years after the CPS construction is in part

explained by complex enrollment patterns. Indeed, the total number of months of

exposure to (any) school is as high at midline as at endline. This surprising result

is explained by the large proportion of children (treatment and control) already

enrolled in primary school at endline (therefore not contributing to the overall en-

rollment effect) while the additional preschool enrollees are in their vast majority

a-compliers, i.e. they would have enrolled in an alternative preschool anyway and

therefore do not increase overall treatment effect on enrollment either. Since our

subLATE analysis reveals that the LATEac is close to zero, it is not surprising that

the overall endline treatment effect would be driven towards zero. The only children

who could have driven up the effect at endline are the children who had enrolled in

a CPS at midline instead of home care, and are enrolled in a primary school at end-

line. The lack of average endline impacts therefore indicates that the small benefits

from attending CPS the first year do not translate into longer-term advantages in

primary school. Once everyone is enrolled in primary school, the children who did

not benefit from a preschool appear to catch up fairly quickly.2

This finding does not necessarily rule out potential longer-term benefits of hav-

ing started school earlier. Evidence from the United States suggests that medium-

term fade-out might be consistent with long-term improved outcomes (Heckman

et al., 2013) perhaps because other—non-measured—aspects of child development

improved in the short-run (Duncan and Magnuson, 2013). In addition, other re-

search suggests that reaping the full medium- and long-term benefits of preschool

might require complementary investments at later stages of human capital devel-

opment. For example, it is possible that high-quality primary schools, which may

be in short supply in Cambodia, would be required in order to sustain impacts.3 If

wealthier or more educated households are more able to invest in complementary

and high-quality inputs during preschool and then into the primary school years,

this might explain the sustained impacts on cognitive development for children from

those households. Further research that tracks individuals over longer periods of

time would be necessary to investigate these various hypotheses.

Our paper contributes to a limited but growing literature on preschool availability

1These results are consistent with the literature showing that pedagogical practices and the
quality of teacher-child interactions are particularly important for child development (Araujo et al.,
2016, 2019; Andrew et al., 2019).

2There is an additional reason which we return to: the preschool infrastructure availability at
baseline was slightly lower in the treatment groups than in the control group. The fact that this
difference was significant for T2 explains in large part why the treatment T2 shows smaller impacts
than the other treatment branches.

3Johnson and Jackson (2018) document such dynamic complementarities between the Head
Start program and investments in primary and secondary schools in the United States.
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that finds mixed results. While positive short-term effects on child development are

reported for Mozambique (Martinez et al., 2017b), other studies find insignificant

or even negative effects (Brinkman et al., 2017; Bouguen et al., 2018; Blimpo et al.,

2019; Bernal et al., 2019).4 Differences in socio-economic conditions, along with the

nature and quality of a preschool program and its counterfactual (quality of other

preschool arrangements or quality of parenting), make it difficult to draw broad

conclusions that are applicable across contexts, particularly when these differences

are unobservable or undocumented. Specifically, the literature often lacks detailed

information on both the quality of the preschool supply and a clear understanding

of the preschool demand mechanisms. Similar issues exist for the literature in higher

income countries where large and long-lasting impacts (Belfield et al., 2006; Carneiro

and Ginja, 2014) coexists with disappointing (Puma et al., 2012) and even negative

results (Baker et al., 2008, 2019).

The presence of alternative programs may, in particular, explain some of the lack

of consistency in the literature on preschool impacts. Most large-scale randomized

controlled trials aimed at measuring preschool effects in low-income countries are

implemented in an environment where (non-household-based) alternative care ar-

rangements are present. For instance, in a previous preschool experiment conducted

in Cambodia from 2008 to 2010, Bouguen et al. (2018) find that 11% of the control

group attended a preschool. Similarly, 8% of a control group in Mozambique at-

tended preschool (Martinez et al., 2017a), 16% did so in The Gambia (Blimpo and

Pugatch, 2017), and 15% in Indonesia (Brinkman et al., 2017). In the US, 40% of

families that lost a lottery to enroll in Head Start ultimately benefited from a close

substitute program (Puma et al., 2012). The fact that all of these studies implicitly

have different degrees of substitution, along with the fact that the quality of alter-

native childcare programs is often unknown, makes it impossible to draw general

conclusions regarding the effectiveness of preschool interventions. We suspect that

this lack of consistency in the literature is at least partially a result of variability in

the type of specific substitution patterns we document in this study.

We contribute to the literature in four different dimensions. First, we provide

evidence on a large, well-implemented public preschool construction program in

rural Cambodia, with detailed information on both children and on the quality of

the new preschool services provided. The key outcomes of interest are preschool

and subsequent school enrollment, along with child cognitive and socio-emotional

development. We collected three rounds of data on about 7000 children to analyze

impacts.

Second, using T2 and T3 treatment branches, we analyze the effect of strate-

gies to increase preschool demand and parental involvement. In particular, preschool

4Evidence on preschool programs in low- and middle-income countries based on non- and quasi-
experimental study designs generally points to positive effects of preschool attendance (Berlinski
et al., 2008, 2009; Engle et al., 2011; Rao et al., 2014).
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construction was complemented with two additional interventions: (i) a pure demand-

side intervention that included a door-to-door program and the provision of informa-

tion about the preschool and its potential returns (D2D) and a home-based program

(HBP), that aimed to increase preschool enrollment by increasing caregivers’ aware-

ness about the availability and importance of preschool education as well as increase

caregivers’ involvement in their children’s education.

Third, using detailed classroom observations, we document the quality of the new

preschools in comparison to the available alternatives. While most of the experi-

mental or quasi-experimental studies on preschool programs provide some indicators

of structural quality, process quality is observed less often. This is a limitation since

process quality seems particularly predictive of child development (Araujo et al.,

2016, 2019). In a large experiment in Colombian public preschools, Andrew et al.

(2019) show that pedagogical training improved the learning environment and chil-

dren’s cognitive development while improvements in structural quality alone did

not. Through detailed classroom observations, we are able to explore the degree

to which the establishment of the new preschools improved structural and process

quality of available preschools in Cambodia and how this mediates the effectiveness

of the intervention.

Fourth, using additional empirical strategies and detailed information about the

alternative forms of preschool available to parents, we isolate the impact of the

program on children who switch to preschool from home care home from the im-

pact on those who switch from alternative preschools. We argue that the impact

on the former is a critical parameter in the early childhood development program

evaluation literature and that failure to isolate both sub-treatment effect parame-

ters contributes to the ongoing confusion in the debate about the effectiveness of

preschool availability in low-income countries.

The paper is structured as follows. Section 2 provides some context and back-

ground, and then details of the program; Section 3 describes our evaluation design

and the data we use in our analysis (including information on covariate balance

across treatment arms and on attrition); Sections 4 and 5 respectively outline our

empirical strategy and discuss the findings. A final brief section concludes.

2 Background and Program Design

2.1 Early Childhood Development programs in Cambodia

Despite two decades of robust economic growth, Cambodia remains one of the least

developed countries in Southeast Asia, with a GDP per capita estimated at $1,160

in 2015 (roughly $3,000 in PPP terms). The country also faces multiple challenges

in the education sector. With a preschool enrollment rate in 2009 of 40% among

five-year-olds (MoEYS, 2014), Cambodia fares poorly in comparison to neighboring
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Thailand and Vietnam.5 To increase the capacities and quality of its education sys-

tem, the Cambodian government received a first grant from the Global Partnership

for Education (GPE I) of $57 million for the period 2008—2012, which included

an expansion of the early education system (formal preschools, informal preschools,

and parenting programs). Bouguen et al. (2013) evaluated the impact of the early

childhood education and development (ECD) components of GPE I on child de-

velopment outcomes.They find no impacts on outcomes overall, although the study

period was marked by implementation issues including low individual take-up and

delays in program implementation.

Aware of the shortcomings of the first early childcare expansion, the Government

of Cambodia, with the support of the World Bank, launched another preschool

education expansion program for the period 2014—2018. The plan was financially

supported by a second GPE grant (GPE II) of $38 million, of which about $20

million were allocated to ECD programs. Our study focuses on the sub-component

that includes the construction of formal community preschools.

2.2 Supply-side intervention: Formal community preschools

Before GPE II, two distinct types of public preschools existed in Cambodia: state

preschools (SPS) and “community preschools.” Since these “community” preschools

were unstructured and lacked uniform quality standards, we refer to them here as

informal (community) preschools (IPS).6,7 GPE II introduced a new type of commu-

nity preschool with a structured age-appropriate educational program and uniform

quality standard, which we refer to as (formal) community preschools (CPS).

SPS were financed by the Ministry of Education, Youth and Sport (MoEYS). SPS

teachers benefited from two years of formal training in a MoEYS teacher training

center in Phnom Penh. They received a monthly salary of roughly $250 to teach for

three hours a day, five days a week. Almost all SPS were attached to a public primary

school and had access to classrooms equipped with teaching and play materials,

along with better overall infrastructure (including sanitation facilities).8

In contrast, IPS were typically not attached to a primary school. The local

community established an IPS and covered operational costs. This included the

IPS teacher stipend, which was at the discretion of the local commune council.

Constrained by council budgets, it varied from $30 to $50 per month at the time of

5Source: Data from UNESCO Institute for Statistics.
6According to government data (MoEYS, 2017), of the 7,241 preschool facilities in Cambodia

in 2016, 55% were SPS, 39% were IPS, and 6% were private preschools. However, these preschools
are not evenly distributed across the country, and 38% of the 1,646 communes in Cambodia had
no preschool facility.

7See Bouguen et al. (2013) for an impact evaluation of each type of preschool developed in the
context of the GPE I.

8The program designers and research team did not anticipate the presence of SPS in the exper-
imental villages. Villages with a preexisting SPS were not supposed to be eligible for the program.
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our baseline; most IPS teachers relied on other income sources for their livelihood.

IPS teachers were trained for about 35 days by provincial education departments

before they began work. Teachers provided a two-hour preschool class five days

a week. The quality of IPS could differ substantially across villages as communes

established IPS with their own funds. IPS classes were often held in a teacher’s

home, a community hall, or a pagoda.

To increase preschool access and to improve the unsatisfactory quality of IPS,

the Cambodian government used the GPE II grant to establish 500 new CPS. Most

of these replaced previously existing informal arrangements (i.e. the IPS were shut

down when the CPS was built); some were established in villages that previously

had no preschool or were too large to be served by one preschool alone. Only one

CPS was established in each eligible village and anecdotal reports suggest that when

a CPS replaced an IPS, the IPS teacher became the CPS teacher.9 In contrast to

poorly resourced and low-quality IPS, CPS benefited from a standardized building,

fully equipped with tables, chairs, and a blackboard (See the pictures in Figure A1),

directly financed by the GPE II. Each CPS had a capacity of 25 children.

While the preschool curriculum was similar in IPS and CPS, the CPS teachers

received more training: Their training also lasted 35 days but it included structured

lessons in pedagogical strategies, curriculum content, testing, and how to operate

a CPS. Teachers were also trained in the basics of child development, child rights

and parental education. All teachers participated in a written examination before

and after the training. Further, teachers were provided with a package of teaching

materials tailored to the CPS curriculum. Like IPS teachers, CPS teachers were

usually a community member who, after completion of the training, provided a two-

hour class each day, five days a week, to children aged three to five years. Their

salary was similar to IPS teachers.

The Cambodian government considered CPS a promising, affordable alternative

that could prove similarly effective to SPS. CPS require fewer resources for building

construction and teacher salaries than SPS, since teachers are relatively less educated

and are recruited locally. A similarly quick and large scale-up of SPS would have

been significantly more costly (and likely unfeasible). It also would have proven

difficult due to the more intensive teacher training program and the lack of sufficient

personnel to train many teachers at once.

2.3 Demand-side intervention and parenting program : Door-

to-door awareness campaign and home-based program

The door-to-door (D2D) program implemented as a part of this intervention was a

demand-side intervention aimed at stimulating demand for early childcare programs

by speaking directly to individual caregivers. The goal was to sensitize them to the

9We do not have the data to confirm this.
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value of preschool education and guide them through the enrollment of their children

at CPS. An additional component was to provide information about returns to

education. Such information has been shown to effectively increase attendance and

change the social composition of students in other lower-income contexts (Nguyen,

2008; Jensen, 2010). The local village head and the field staff responsible for the

study’s data collection performed the D2D activities.

At baseline, caregivers were informed about the new preschools and key details,

such as that a preschool has been constructed and that there was no school fee.

In addition, caregivers received a printed leaflet that had more information about

the newly established CPS (see Figure A2). It noted that the teacher had been

trained and it suggested how preschool in general could help children improve pri-

mary school readiness and, potentially, their overall educational attainment. The

leaflet also provided information about average incomes in Cambodia by educational

background, visualized in a graph using data from the Cambodian Socioeconomic

Survey 2009. Caregivers received another informational leaflet about one year later,

at midline.10 Importantly, since survey field staff were responsible for the leaflet dis-

tribution (after the baseline and midline survey), we can ascertain that all eligible

respondents received at least the information contained in the leaflet.

The home-based program (HBP) formerly operated in Cambodia as an inde-

pendent early childhood education service to support parents of children aged zero

to five years. However, it was redesigned as supplementary to CPS, aiming to en-

hance the effect of CPS enrollment. The program was implemented by local “core

mothers” who received initial and ongoing training from MoEYS. The 35 day long

training covered a wide range of subjects such as child rights, pre- and postnatal

care of mothers, hygiene, nutrition, disease prevention, developmentally appropriate

activities for children, school readiness, disabilities, health services, and child protec-

tion. Similarly to CPS teachers, core mothers participated in a written examination

before and after the training. They were responsible for promoting enrollment of

children aged three to five years into CPS and for leading monthly informational

meetings with parents of children aged zero to six. Core mothers were volunteers

who only received stipends while in training. The HBP was supposed to take place

regularly; it was designed as a more intensive demand-side intervention than the

D2D as well as a light supply-side intervention, complementary to CPS.

10The content of the leaflets was developed in cooperation with MoEYS. After baseline, we
received feedback from village heads that the leaflet contained too much information (see Figure
A2). Therefore, the midline leaflet was simplified to focus only on the advent of a new CPS (see
Figure A3).
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2.4 Costs of CPS and other preschools

Our cost estimates are based on the ingredient method11 which aims to cost every

resource required to make an intervention happen.12 This includes construction

costs as well as support costs, such as management, administrative and overhead

costs. Total annual costs for running 500 CPS is estimated to be $3,136,743 for

an average cost per school of $6,273 or $256 per child, which compares to roughly

22% of the GDP per capita ($1,160 in 2015). The estimated annual SPS costs are

much higher at $12,602 per school and $426 per child.13 Due to the lack of uniform

quality standards no cost estimates for IPS were calculated. However, we anticipate

the cost of IPS to be vastly lower. We obtain a back-of-the-envelop cost estimate

of the IPS by using the CPS cost analysis from which we subtract all costs related

to the construction (3%), the material (25%), the equipment (4%).14 Based on this

approach, the cost of IPS is estimated to be 68% of that for CPS i.e. $174.

3 Evaluation Design and Data

3.1 Randomization and sampling

This evaluation of the CPS program is based on a randomized controlled trial. All

sample villages are situated in the south and northeast parts of Cambodia. Eligibility

criteria for villages to participate in the study were: expressed demand for a CPS,

a high poverty rate, and a large number of children aged zero to five years.

The study sample is composed of 305 villages. Before baseline, villages were

randomly assigned to the control group or one of the three treatment groups: CPS

(T1); CPS and D2D (T2); or CPS, D2D, and HBP (T3). Randomization was

stratified to obtain a sample for which treatment is balanced within each of the 13

provinces of our sample.15 The design is summarized in Table 1.

11Therefore, our cost measures are not directly comparable to studies that base their cost-
effectiveness analyses on programmatic costs only (e.g. Brinkman et al. (2017))

12A full discussion of cost estimates can be found in the SIEF impact evaluation report (Berkes
et al., 2019).

13The cost estimates reported here are based on a model using mid-range estimates for unob-
served costs. Under all models, costs per child at SPS were 50%—126% higher than at CPS.

14This is probably an overestimation of the IPS cost since IPS cater to more students and the
training costs were higher for CPS than they were for IPS.

15The randomization was performed with a list of 310 eligible villages provided by the gov-
ernment. Of these, 60 were assigned to the control group, 123 to T1, 63 to T2, and 64 to T3.
Unfortunately, the randomization list contained erroneous village names and five of them were du-
plicated or could not be identified after the randomization even after substantial effort by MoEYS
and the data collection firm. Therefore, the total number of villages decreased to 305. We treated
this dropout as random and did not replace the villages. The randomization list also contained
villages for which a CPS teacher was no longer available or for which no land could be secured for
CPS construction. Therefore, only 91% of treatment group villages received a CPS. Since these
factors are potentially endogenous, we do not treat these as random. To maintain ex-ante expected
balance between control and treatment villages, these villages were therefore not removed from our
sample.
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Table 2 gives an overview of data collection activities and timing of the preschool

construction. Our analysis is based on three main waves of data collection: a baseline

data collection in May—July 2016, a midline survey in April—June 2017 , and an

endline survey in May—July 2018.16 With 82% of CPS completed for the first

school entry in October 201617 and 91% of CPS constructed at endline, Table 2

confirms the construction rolled out as planned. Nevertheless, and despite our effort

to ensure that the baseline survey preceded CPS construction, a completed CPS

building was already available at baseline in 17% of the treatment group villages. It

is challenging to conduct an experiment like this with school construction. On the

one hand, fielding the baseline too early (well before any construction) would have

increased the risk (in case of construction delay) that our baseline sampled children

would have been too old to attend the newly built preschools.18 On the other hand,

fielding the baseline too late would have resulted in baseline measures that were

arguably already affected by the program. We discuss the implications of the slight

overlap between baseline survey and construction below.

During baseline data-collection in 2016, we sampled up to 26 eligible households

per village, using an adapted version of the EPI walk,19 which guarantees represen-

tativity of households with children of preschool age.20 Eligible households include

at least one child between 24 and 59 months old at baseline. Children were therefore

between three and five years old at midline and between four and six years old at

endline. We identified 7053 eligible households at baseline. Using the same sam-

pling method, we added extra households at midline in villages where the number

of eligible households at baseline was below 10 (53 were added in total).

3.2 Data

3.2.1 Survey and instruments

For each household, a household survey, caregiver survey, and one assessment per

eligible child were conducted.21 At the village level, interviews were conducted with

village heads and preschool teachers. In addition, at endline, we complemented the

16A brief monitoring survey was conducted in late 2016 to confirm that CPS construction was
proceeding as scheduled.

1717 CPS were in construction at that date. 10 of them would be completed by the end of the
calendar year 2016. It further means that the disturbance caused by the construction is probably
minimal

18As described in Bouguen et al. (2013), construction delays occurred in a previously evaluated
program in Cambodia. This considerably reduced take-up, exposure time, and statistical precision.

19EPI refers to the Expanded Programme on Immunization of the World Health Organization;
see e.g., Henderson and Sundaresan (1982).

20The sample is not nationally representative. Villages were selected based on criteria such
as expressed interest in the program, poverty rate, lack of a functioning preschool, and teacher
availability. Sample households are exclusively from rural areas in southern and eastern Cambodia.
This is because western provinces received CPS under a previous preschool construction program.

21The caregiver is defined as the direct relative who takes care of the child most of the time. In
most cases, the caregiver is a biological parent (60.4% at baseline).
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data collection with a classroom observation survey conducted in all the preschools

within the sample villages.

The household survey included information about family structure, household

wealth, and other socioeconomic background characteristics.The caregiver survey

included questions regarding the child’s preschool enrollment and socio-emotional

development, as well as 25 questions about parenting practices. The latter measure

three key dimensions of parenting: “cognitive parenting”, “emotional parenting”,

“and negative parenting”. More cognitive parenting means parents are more likely

to engage in activities that contribute to the development of their child’s cognitive

competencies (e.g. by playing games, reading books, or playing with toys). More

socioemotional parenting means parents interact more in ways that provide emo-

tional support and responsiveness (e.g. comforting, encouraging or complimenting

the child). More negative parenting means parents are more likely to use harsh or

punitive approaches to discipline their child. Last, the survey included information

about home visits, D2D activities, and participation in the HBP, as well as the care-

giver’s perceived returns to education, and a short test of the respondent’s nonverbal

reasoning ability (based on the Raven’s Progressive Matrices Test).

The approximately 45-minute child assessment included a comprehensive bat-

tery of cognitive tests (executive function, language, early numeracy, fine motor

development and, at baseline and midline only, gross motor development) as well as

anthropometric measures (height and weight). Most of the child tests were based on

the Measuring Early Learning Quality and Outcomes (MELQO) toolkit. (See UN-

ESCO (2017) for a description of the measures-of-development process and Raikes

et al. (2019) for evidence of validity).22

Additional child tests were added to the MELQO items to increase the sensitivity

and breadth of the child assessment. The additional tests included the following: the

Dimensional Change Card Sort (Zelazo, 2006)23; a receptive vocabulary test based on

picture recognition; a test for knowledge of reading concepts (based on a monitoring

tool used by the Cambodian Ministry of Education); and a sustained attention test.

Children’s socio-emotional development was measured using the caregiver-reported

Strengths and Difficulties Questionnaire (SDQ). Using these tests, we create two

indexes: a cognitive development index which aggregates executive function, lan-

guage, early numeracy, and fine motor scores and a socio-emotional index which

aggregates the individual dimensions of the SDQ.24

22An in-depth discussion of midline child tests, scoring methods, cultural adaptations, pretesting
procedures, and questions about parenting practices can be found in Berkes et al. (2019).

23No cultural adaptation of words or pictures was conducted since the test was working well in
field pilots and changes were not deemed necessary by the local staff.

24Individual tests were scored and standardized to ensure that their variance equally contribute
to the composite score. For almost all tests, we assign one point per correct answer and zero
when the child was unable to complete the practice trial of a test. We calculated each test score
by summing all correct answers and standardizing them using the control group sample mean
and the control group sample standard deviation. All standardized test scores of one domain (e.g.,

13



The village and teacher surveys included questions about the ECD services avail-

able in the sample village. This allowed us to monitor implementation of program

interventions and precisely know when each preschool service was available. Parts

of the teacher survey and the classroom observation tool administered at endline are

based on the Measuring Early Learning Environments (MELE) module of MELQO.

MELE includes key domains for quality in early learning environments and the

sample items used to measure them. During pretests preceding the endline data

collection, constructs to be measured were selected and specific items were adapted

to take into account culture-specific views on what defines a high-quality learning

environment. We divided the final module into five domains: teacher characteristics,

equipment, classroom setting, curriculum content and pedagogy, and teacher-child

interactions.

3.2.2 Balance and Attrition

The main baseline characteristics of villages, households, children, and their care-

givers are summarized in Table 3. To test for statistically significant differences,

we regress each variable on binary indicators for the treatment groups and a set of

province dummies to account for stratified randomization. Overall, the sample is

balanced in child, household, and caregiver characteristics.

Table 3 also highlights some significant baseline differences in preschool enroll-

ment and take-up of demand-side interventions. These differences are due to the

aforementioned early roll-out of some preschool interventions. Children in program

villages are about 8 pp more likely to have enrolled in preschool at baseline (driven

by community preschools which, by definition, were newly constructed). Similarly,

the HBP intervention started in some treatment villages before baseline. These

baseline imbalances at the individual level are confirmed by imbalance in the avail-

ability of preschools and HBP at the village level, shown in the baseline panel of

Table 5. At baseline, some villages in the treatment group had access to CPS and

many treatment groups’ villages had access to HBP. There are reasons to believe

that these early interventions are unlikely to affect our estimation. baseline results

do not pick up any significant cognitive differences between the treatment groups

and the control, indicating that early enrollment in preschool intervention had not

given a significant benefit to the treatment group. Relatedly, expressed in number

of days at school, early enrollment in preschool programs is only marginally higher

in the treatment groups. At baseline, treatment children had approximately only

10 extra days of preschool compared with the control. It further means that the

roll-out of our baseline survey was on average 10 days too late compared to the

roll-out of the the CPS construction. Given the size of the program, we consider

executive function) were then summed into a domain score and standardized again. The individual
tests and scoring methods are summarized in Appendix 6.

14



this small 10-day discrepancy to be acceptable and unlikely to drive results. The

case is less clear for HBP, which had been rolled out before baseline.25 Since HBP is

mainly a demand-side intervention with limited expected short-term effects on cog-

nitive performances, early participation of parents in the HBP is unlikely to have

undermined to our experimental design.

A potentially greater cause for concern is the fact that SPS are reported, at

baseline and later on, to be less available in the treatment groups compared to the

control group (Table 5). While the point estimates are insignificant for T1 and T3,

and again insignificant when the treatment groups are considered jointly (- 7 pp), the

T2 villages are significantly less likely to have access to an SPS (-15 pp). Since SPS

are expected to be of much better quality than CPS (as we discuss in section 3.2.3

below), this small imbalance, which we attribute to chance, is likely to provide a

baseline (relative) cognitive advantage to the control group, therefore driving down

our estimates of CPS impacts on cognitive development. This downward bias is

likely to be stronger in T2. We return to this then discussing results.

Finally, with regards to attrition, we find no correlation between the random

assignment and the probability of not responding both at midline and endline (Col-

umn (1) in Table B1). Attrition is not significantly related to a set of variables

strongly associated with child development (Column 2). Furthermore, there is also

no evidence of differential attrition with respect to baseline controls except for T2 at

the endline follow-up, where children with a high height-for-age z-score were more

likely to attrit from the sample. The addition of households to the sample at mid-

line causes differential attrition to become significant for T1 at midline since fewer

households were added to this group (Column 3). The overall level of child attrition

is around 10% at both midline and endline, and mostly due to seasonal migration.

3.2.3 Quality of CPS and other preschools

We construct measures of preschool quality based on data from two sources, class-

room observations and parent reports.

Preschool Quality Measures

We use the teacher survey and classroom observation tools to assess how new CPS

compare to SPS and IPS in terms of structural and process quality. We compare the

different preschools in three dimensions of structural quality (teacher characteristics,

equipment, classroom setting) and two dimensions of process quality (curriculum

and pedagogy, teacher-child interactions).

Individuals quality measures are summarized using aggregate measures for each

of the five dimensions of structural and process quality, calculated as the first prin-

cipal component of individual variables (Table 4, panel “Preschool comparison”).

25This is probably due to the fact that setting up an HBP takes much less time than building a
CPS.
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CPS and IPS teachers are similar according to the teacher characteristics score

(Column 4), while SPS teachers perform significantly better in this dimension (+1.7

SD column 5). However, CPS outperforms IPS on the classroom setting and equip-

ment scores. In these two dimensions, CPS are equivalent and maybe even superior

(for equipment) to SPS, confirming that structural quality has been significantly

improved by the construction program. The results are strikingly different for the

process quality scores. CPS and IPS are not significantly different in terms of

curriculum and pedagogy or teacher-child interaction, whereas on both aggregate

measures, SPS outperform IPS and CPS.26

Overall, these results confirm that CPS are of better quality than IPS but maybe

not on the dimensions that are the most important for children’s performance. The

upgrading from IPS to CPS mostly affected the learning environment by providing

better equipment, while teacher quality was not fundamentally affected. In con-

trast, SPS teachers are significantly more educated and perform better in terms of

instructional quality.

Parental assessments

We use questions from the caregiver survey to compare differences in cancelled

classes, perceived teacher quality, financial contributions, and travel time between

the types of preschools (Table B4). CPS classes get cancelled significantly more

often than SPS classes. Parents of children enrolled at CPS assess the kindness of

CPS teachers as higher than that of their SPS counterparts (though these differences

tend to be relatively small). This could be explained by the greater likelihood of

CPS teachers being from the same community as the parents. At endline, parents

of children enrolled at SPS assess the reliability of SPS teachers as higher than that

of CPS teachers. While financial contributions for teacher salary and construction

tend to be almost zero for all types of schools, contributions for school materials are

substantial: On average, parents of children enrolled at CPS have paid $35 in the

current school year at midline and $47 at endline (with similar amounts for IPS:

$32 at midline, $53 at endline); contributions at SPS were $49 at midline and $68

26Unpacking these comparisons into the individual items that make up the aggregate scores shows
that SPS teachers are more experienced, perform better in the Raven’s Progressive Matrices Test
and have more training than IPS and CPS teachers (Tables B2 and B3). They are also better paid
and receive their salary more regularly. In terms of equipment, CPS significantly dominate IPS
and even in some dimension SPS, except for access to electricity, water source and toilet facilities.
Compared with IPS, CPS classrooms have less breaks, are more likely to follow a curriculum, have
more attendance, more enrollment, have more storybook activities (Table B3). Yet, the quality of
the classroom setting, pedagogy and teacher-child interactions remain far from the quality observed
in SPS. Crucially, the teacher-interaction individual variables are very similar in CPS and IPS,
while SPS engage more with the children and provide significantly more encouragements.
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at endline.2728

4 Empirical Strategy

4.1 Reduced-Form estimation

By virtue of randomization, we can straightforwardly estimate ITT impacts of the

intervention:

Yiv = α0 + α1Zv + W′
ipα2 + µv + εiv, (1)

where Yiv denotes the outcome of child i in village v, Zv the treatment assignment

in the pooled specification—replaced by a vector of three binary indicators for treat-

ment groups T1, T2, T3, and α1 by a vector of corresponding treatment effects in the

disaggregated specification— and Wip a set of control variables. µv and εiv are the

unobserved village- and individual-specific error term components, both assumed

uncorrelated with W and Z. We use standard errors clustered at the village level to

account for the randomization implemented at that level. Wip includes the baseline

child test score, child age quarter dummies, and gender in the basic specification.

The specification also includes µp, which is a set of province fixed effects to account

for stratified randomization within provinces.(Bruhn and McKenzie, 2009)

The ITT estimate is empirically valid and policy relevant, as it reflects the pro-

gram’s impacts in a typical Cambodian preschool environment. Yet, in our con-

text, the ITT effects should be interpreted with the understanding that they stem

from children who would not have benefited from any preschool absent the program

(h-compliers), but also from children switching from an existing preschool arrange-

ment (either IPS, SPS or primary school29 to the CPS (a-compliers). The latter

substitution patterns may mask potentially larger impacts on h-compliers which are

policy-relevant in their own right. In addition, estimating the program’s impacts on

children who would have attended an alternative preschool (a-compliers) is relevant

to measure how successful the CPS program was at improving preschool quality in

this context.

27The exact question asked is “How much money have you spent on school material (paper,
board, chalk, cloth, water, food) for your child since the beginning of the school year?” Hence,
it does not distinguish between money for food that is used for “pedagogical” reasons and money
that is used to buy snacks for consumption. While we do not have data on this, we cannot rule
out that teachers sell food as an indirect way of increasing their salaries.

28At most CPS and IPS, the school year starts in late October or early November. About half
of CPS and IPS end their school year at the end of July, while the other half end the school year
at the end of August. Most SPS have their school year from late October or early November until
the end of August. Since the endline data collection was conducted about one month later than
the midline data collection, some caution is warranted with comparisons between the waves.

29Primary school enrollment is almost zero at midline but is about 25% at endline.
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4.2 LATE and subLATEs

The LATE, that we will referred to as LATEcps, can be estimated as usual by

instrumenting CPS enrollment (1{Di=c}) with Zv, with Di taking value c, a or h

depending on whether the child is enrolled in a CPS (c), in an alternative school

program (or ASP which regroups IPS, SPS or primary school) (a) or is staying at

home (h). 1{Di=c} is a dummy variable taking value one when the child is enrolled

in CPS and zero otherwise. Just like the ITT parameter, the LATEcps is identified

but should be interpreted as a weighted average between the impact of children

who would have stayed at home—which we refer to as the subLATE on h-compliers

or LATEhc—and the impact on children who would have attended an alternative

school—the subLATE on a-compliers or LATEac. As discussed by Kline and Walters

(2016), LATEcps can be decomposed into of the two sub-LATEs :

LATEcps = SacLATEac + (1− Sac)LATEhc (2)

where Sac, the share of a-compliers (within the group of compliers), is identified and

given by Kline and Walters (2016):

Sac =
P (D = a|Z = 0)− P (D = a|Z = 1)

P (D = c|Z = 1)− P (D = c|Z = 0)
(3)

Figure B1 provides a visual representation of the parameters in Equation (2) for

groups C and T1: the share of a-compliers is visually represented by the a-compliers

region divided by the region occupied by any compliers, and LATEcps is a weighted

average of both sub-LATEs, LATEac and LATEhc.

4.3 Identifying Bounds for LATEhc

Equation (2) makes explicit the challenges faced in estimating the impact of a pol-

icy in a context of close substitutes. Under traditional assumptions (such as those

discussed in Imbens and Angrist (1994)), LATEcps is identified, but its sub-LATE

components (LATEac and LATEhc) are not.30 However, under plausible assump-

tions, we can derive bounds for the LATEhc, with the key assumption being:

0 ≤ LATEac ≤ LATEhc (4)

i.e., the CPS offer a better learning environment than the average alternative school

program (ASP) (left hand side of the inequality) and that h-compliers benefit more

30The assumptions needed to secure the LATE are slightly modified in presence of alternative
programs, specifically the exclusion restriction and the monotonicity assumptions needs to account
for the presence of the alternative program.
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from enrolling to CPS than a-compliers do (right hand side of the inequality).31

The left hand side of inequality (4), 0 ≤ LATEac, simply implies that switch-

ing from an ASP to a CPS is not, on average, detrimental to a-compliers. Given

the resources devoted to CPS in comparison with IPS, we believe that the left

hand side of (4) inequality is very likely to hold.32 The right side of inequality (4),

LATEac ≤ LATEhc, implies that h-compliers benefit from a greater improvement in

their learning environment than a-compliers. Since a-compliers already benefit from

some preschool intervention regardless of their treatment status, this assumption is

intuitively very likely.

Under (4), we obtain LATEhc’s lower bound by inserting the right side of in-

equality (4) into (2):

LATEac = LATEhc ⇐⇒ LATELB
hc = LATEcps (5)

i.e. the low bound assumes that h-compliers and a-compliers benefit equally, on

average, from the CPS intervention, hence, LATEcps is the low bound. Using the

left side of inequality (4) we obtain the upper bound:

LATEac = 0 ⇐⇒ LATEUB
hc =

LATEcps
(1− Sac)

=
βITT1

βFSc
1 ∗ (1− Sac)

=
βITT1

βFSc
1 ∗ (1 +

βFSa
1

βFSc
1

)

=
βITT1

βFSc
1 + βFSa

1

=
βITT1

β
FSps

1

≡ LATEps

(6)

with LATEcps =
βITT
1

βFSc
1

, βFSc1 the CPS first stage parameter, βFSa1 the equivalent

first stage parameter for the ASP, β
FSps

1 = βFSa1 + βFSc1 the first stage parameter

that captures the differential any preschool take-up, and LATEps the effect of any

preschool enrollment instrumented by Z. Essentially, our arguments imply:

LATEcps ≤ LATEhc ≤ LATEps

LATEhc is bounded by LATEcps and LATEps.

Following a similar approach as (Lee, 2009), we can narrow the bounds using a

set of additional variables orthogonal to Z. We assume:

0 ≤ LATEac(B) ≤ LATEhc(B) (7)

31ASP encompasses students enrolled in IPS, SPS or primary school
32As we will see later (see Section 5.2, the substitution is essentially occurring between IPS and

CPS as the construction of a CPS forces the IPS to shut down. Yet, the SPS enrollment is also
slightly affected. We argue that this small difference is indeed entirely due to baseline imbalance,
not a substitution between school offer.
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which is the equivalent to equation (4) for each value of B, the variables orthogonal

to Z. We can implement the bounding strategy – calculate LATEcps and LATEps

for each value of B – in the sample cells formed by B if B is categorical. We then

average across the values of B to recover the unconditional narrow lower and upper

bounds, using the probability of belonging to each cell as weights. The lower bound

can also be estimated more flexibly using the following IV regression model:33

Yiv = βlb0 + βlb1 1{Di=c} +Biβ
lb
2 +W iβ

lb
3 + uiv (8)

where 1{Di=c} – the dummy for CPS enrollment – is instrumented by B, Z, Z*B

and controlling for W . βlb1 is the parameter of interest that gives the narrow lower

bound.

Similarly, the narrow upper bound can be estimated using:

Yiv = βlb0 + βub1 1{Di=a ∪ Di=c} +Biβ
ub
2 +W iβ

ub
3 + uiv (9)

where 1{Di=a ∪ Di=c} – the dummy for any preschool enrollment (CPS or ASP) – is

instrumented by B, Z, B ∗ Z and controlling for W . While any baseline variable

can theoretically be included in B, the choice of the B variables depends on two

potentially conflicting criteria. First, the size of the narrow bounds will depend on

the ability of the B variables to predict the enrollment behavior. Second, the B

variables should be sufficiently parsimonious to maintain a reasonable sample size

in each cell (and therefore statistical precision). Also, assumption (7) needs to hold

in each cell formed by B, an additional reason to limit the number of cells formed

by B. To balance both criteria, we estimate the narrow bounds using the median of

the ASP enrollment’s predicted value as defined below in Section 4.5, which allows

both a reasonable sample size in both cells and a good prediction of the enrollment

behavior.34

4.4 Estimating the sub-LATE using Conditional LATE

In addition to not being able to pinpoint the exact magnitude of the LATEhc,

the bounding approach has one additional limitation in that it does not allow for

an estimate of LATEac. While LATEhc is arguably a more central parameter to

the preschool literature (that is, this new preschool versus no preschool), it is also

important to assess to what extent the newly constructed school is an improvement

over the current provision of education in this particular context. If LATEac is zero

33To see this, let B be a dummy variable taking two values. To calculate the narrow lower
bound, we jointly estimate an IV regression for B=0 and B=1 and we take the weighted average
using the probability of belonging to group B=1 and B=0 respectively. Doing so corresponds to
an IV regression where Di = c is instrumented by Z, x and X ∗ Z.

34we create a dummy taking value 1 when the ASP enrollment’s predicted value is above the
median
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or close to zero, this would suggest that the new CPS did not fundamentally improve

the available provision of education.

To identify the subLATE parameters, we would ideally need an extra source of

variation that affects the share of a-compliers (within the compliers) without directly

affecting the CPS treatment effects. These additional instruments (which we refer to

as X) should affect the treatment effects only through the share of a-compliers and

not because they capture other forms of heterogeneity (e.g. heterogeneity driven by

gender). This assumption is called constant treatment effect (Kline and Walters,

2016) or homogeneous LATE (Hull, 2018). We refer to this approach as conditional

sub-LATE. Kline and Walters (2016) (see also Hull (2018) and Feller et al. (2016))

show that sub-LATEs can be identified by interacting the random assignment with

observed covariates. The structural equation takes the following form:

Yiv = γ0 + γ1 1Di=c + γ21Di=a +X iγ3 +W iγ3 + uiv (10)

where Yi is a follow-up outcome, 1Di=a a variable taking one when the child i is

enrolled in an ASP and zero otherwise, X a set of additional variables orthogonal

to the treatment, and W the preferred set of control variables used for the reduced

form estimation. γ1 captures the LATEhc, and γ2 captures the effect of going to

ASP. To derive the LATEac, we subtract γ2 from γ1. 1Di=c and 1Di=a are both

endogenous and instrumented using following first stage equations:

1Di=c = πc0 + πc1Zv + πc2Zv ∗X i +X iπ
c
3 +W iπ

c
4 + µv + εiv

1Di=a = πa0 + πa1Zv + πa2Zv ∗X i +X iπ
a
3 +W iπ

a
4 + φv + νiv

(11)

The identification of γ1 and γ2 relies on the independence of Z and Z ∗X and on

the assumption that the h and a compliers have a constant return to preschool on

X. Since the X variables are selected from the baseline survey, their independence

is guaranteed by randomization. However, these extra instruments could capture

sources of variation that are not related to the variation in counterfactual enrollment,

therefore causing a violation of the constant treatment assumption. To be valid, the

conditional LATE approach therefore requires that the extra instruments capture

the heterogeneity caused by the variation in counterfactual enrollment (i.e. the fact

that some would have stayed at home and some would have enrolled in an ASP) but

not other forms of more standard heterogeneity. Arguably, variables at the province

or village level that capture infrastructure quality are less likely to be correlated

with the standard heterogeneity associated with observed characteristics. Note that

when there is more than one instrument in X, the validity of the constant treatment

assumption can be tested using an over-identification test.
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4.5 Choosing the right instruments

The validity of the conditional LATE approach—and to a lesser extend of the narrow

bounds approach—crucially depends on the choice of instruments. We adopt two

strategies for this choice. First, we use an ad hoc strategy in which we select a

number of variables at the village and at the household level likely to affect the

share of a-compliers (within the group of compliers). For instance, we include the

province fixed effects under the expectation that some provinces may have provided,

before the beginning of the intervention, better preschool infrastructure than others

without necessarily affecting the treatment effects. Using the same logic we include

population size and land area of the villages35 and whether the village has a primary

and/or a secondary school. In a second specification within this same strategy,

we add caregiver level variables (education and poverty level as well as caregiver

cognitive test scores).

In a second strategy, we improve the transparency of the variable selection by

implementing a machine learning algorithm to determine which variables should be

included in equation (10) as X instruments to predict ASP attendance. We leverage

the large baseline dataset composed of variables at the province, village, household,

caregiver and child levels. Our objective is to predict the probability that a child will

be enrolled in an ASP using baseline variables following the procedure implemented

in Belloni et al. (2013) and Chernozhukov et al. (2018). We start the procedure

by selecting all covariates available at baseline (1354 in our case). We exclude

free-text variables, variables with very low response rate,36 and variables without

variation, which results in 224 eligible variables. We then create dummy indicators

for categorical variables, compute the square of each covariate, and then remove

perfectly collinear variables.37 We use the resulting 493 baseline variables to predict

ASP enrollment status at follow-up in the control group using LASSO.38 To select

the penalty term, we compare three different approaches: cross-validation, adaptive

(Zou (2006)), and plug-in (Belloni et al. (2014)). Comparing the postestimation

deviance ratio, we conclude that the plug-in LASSO fares slightly better and is

much more parsimonious: in addition to the 12 province fixed effects, the plugin

LASSO identifies five baseline variables that best predict midline ASP enrollment

in the control group (whether the child attended preschool at baseline, whether

he/she attended more than 30 days, baseline cognitive scores, age squared and one

variable taking value one when the baseline infrastructure information is missing).39

35Under the expectation that population density may have an effect on alternative preschool
availability

36We exclude variables with response rate lower than 70% in the control group with non missing
ASP attendance information.

37To avoid dropping too many valuable observations, we impute baseline missing values using
the median variable value. When we impute values, we create a dummy variable that takes value
1 for the imputed observation and 0 otherwise.

38We partial out the LASSO with stratification variable i.e. province fixed effect.
39The LASSO that uses the data-dependent penalty developed by Belloni et al. (2012) (some-
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We use the resulting variables to predict the propensity to attend ASP, D̂a, using a

logit model. We then use D̂a as instrument in equation (10) and use the median D̂a

as a dummy variable to narrow the bounds in equations (8) and (9).

The LASSO algorithm has two advantages compared to our first ad hoc approach:

First, the LASSO algorithm is more transparent. Second, the LASSO is designed

to select the instruments that best predict ASP enrollment, therefore increasing the

precision of the estimation. But the approach has one important drawback: it may

choose instruments that are related to other forms of heterogeneity. In the ad hoc

method, we alleviate this concern by excluding variables at the child level.

5 Results

5.1 Impacts on childcare provision

Before discussing the impact of the intervention on outcomes, we review the CPS

construction status and overall availability of preschools, and quality. As discussed

above, there are imbalances in SPS availability at baseline (-14.5 pp) that remain

observable at midline (-13.0 pp) and endline (-13.2 pp pp) (Table 5). We attribute

these imbalances to chance and note that, if anything, such imbalance should drive

our estimates of impacts on child development downward. In addition, since the

imbalance is larger in T2, the downward bias should also be larger in T2, a hypothesis

that we return to in Section 5.2.

Importantly for interpreting our results, 81% of control group villages have some

sort of preschool at midline; by endline, this is almost 85%. In the treatment groups,

preschool availability is close to 100% already at midline and most villages (80%)

only have one preschool. As mentioned, most formal CPS replaced preexisting al-

ternative preschools and most of this replacement happened between CPS and IPS.

For instance, 96% of the treatment villages benefited from a CPS by midline and, at

the same time, 57% of them saw their IPS closing while the number of SPS is barely

affected (-8%).40 Since we expect CPS to be of better quality than IPS, this sub-

stitution pattern may suggest that preschool quality has improved in the treatment

groups.41 We use the quality measures presented in Table 4 (panel “Experimental

comparison”) to verify this claim. In Column 6, we show that the treatment groups

benefited from preschools of much better quality in terms of equipment (+1.3 SD)

and classroom setting (+0.4 SD). However, no treatment effects are observed for

process quality and teacher characteristics between CPS and IPS.

times refereed to as robust lasso as it is robust to heterosekedasticity and clustering) selects almost
the same variables except that it selects three baseline cognitive scores instead of one and select
age instead of age squared.

40The number of primary schools is not affected by the construction program as expected. Results
not shown here.

41Note that some IPS nevertheless remain open in treatment group villages, either due to failure
to implement a formal CPS or because they are run independently by a local pagoda or an NGO.
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In order to investigate whether the CPS program improved preschools in do-

mains likely to enhance child performance, we investigate the relationship between

preschool quality and performance in the last panel of Table 4 (“Correlation quality-

performance”). Here we analyze the correlation between each preschool quality in-

dex and midline cognitive skills, conditional on the baseline variables used for the

reduced form estimations.42 We find that the process quality indices (“Pedagogy”

and “Interactions”) are indeed significantly correlated with the midline cognitive

development score while “Equipment”, the structural quality index that is the most

affected by the construction program (+1.3 SD), shows no significant correlation

with midline performance.

It is noteworthy that the indexes for “teacher characteristics and “Classroom

setting” are also significantly correlated with the cognitive development index.43

Overall, therefore, this analysis suggests that while the CPS program did improve

some dimensions of quality, it may not have improved the domains that are the most

associated with child cognitive development.

5.2 Preschool enrollment results

We now turn to child enrollment into preschool, a key stated objective for of the pro-

gram. 44 Table 6 summarizes the impact on enrollment into each type of preschool,

and into primary school, by treatment status. The measure of enrollment in this

table is the child’s status on the day of the midline and endline survey visits. At

midline, the interventions increased enrollment into any type of (pre)-school by 10.6

pp, compared to a control group enrollment rate of 43.5%.45

The overall increase in preschool enrollment (observed on the day of the visit) is

entirely driven by an increase in CPS enrollment of 41.0 pp at midline and 31.9 pp

at endline (Column 2 of Table 6—the decline at endline is caused by the transition

of six year-olds to primary school).46 Differences in enrollment across treatment

types are not statistically significant, with the exception of T2 villages, which have

slightly higher CPS enrollment than T1 and T3 at endline (this may reflect the lower

baseline availability of SPS in T2).

42These regression coefficients can be interpreted as correlations since both dependant and in-
dependent variables are standardized. In addition, the R2 is very high (65%). We note that this
analysis is not causal.

43This is somewhat surprising because the literature tends to suggest that observed teacher
characteristics are not strongly correlated with students performance(Hanushek, 1971; Hanushek
and Rivkin, 2006).

44As mentioned above, follow-up data collection took place from April—June 2017 (midline)
and May—July 2018 (endline); the school year for all types of preschools begins in late October
or early November.

45To interpret the results in a straightforward way, we do not include any control variables in
this regression. Including them does not alter the results.

46At endline, enrollment into formal CPS is not exactly 0 in the control group. A small number
of children in a control group village in the province Kratie reported attending a formal CPS in
an adjacent T3 village.
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The increase in CPS enrollment is fueled in large part by a large substitution

from IPS to CPS (IPS enrollment was 24.7 pp lower at midline and 20.2 pp lower

at endline) which was by design as the new CPS replaced the IPS (Table 6). There

was also a more moderate reduction in SPS enrollment (SPS enrollments were 5.6

pp lower at midline and 5.2 pp lower at endline). This reduction in SPS enroll-

ment may affect how to interpret our estimates. First, since SPS are expected to

outperform IPS, the substitution would have the effect of driving down the ITT

estimates of the impact of the program on child development, particularly in T2.

Second, as detailed in Section 4.3, the bounds exercise relies on the assumption that

LATEac ≥ 0. The reduction could be driven by two mechanisms: first, parents

actually switching to SPS as a response to the program; second, the slight baseline

imbalance in the availability of SPS (significant only in T2). Although we cannot

empirically distinguish between these mechanisms, the consistency between the SPS

availability and enrollment (Table 5 and Table 6) suggests that it is the imbalance

that explains the result. In addition, the fact that SPS have higher quality than

CPS makes it less likely that parents would switch. Both mechanisms would have

the effect of driving down the ITT estimates of the impact of the program on child

development, especially in T2.

Using the preschool enrollment data, we can calculate the share of h- and a-

compliers (Sac in Section 4.2). At midline, 52% of the sample are compliers, and

28% are a-compliers. Therefore, the share of a-compliers (among the compliers) is

Sac = 54%(=28/52) at midline. At endline, the total share of compliers goes down

to 32% and is composed of a large majority of a-compliers (81%).

In addition to enrollment on the day of the survey visit, we analyze two other

indicators of enrollment: ever enrolled and duration of enrollment, both measured

by the time of the endline survey (Table 7). Note that at endline about 25% of

the children are enrolled in primary school and primary school enrollment appears

to have been unaffected by the CPS construction. The impacts on ever enrolled

are consistent with those for the day of the visit. The cross-preschool-type patterns

confirms that much of this increase comes from a large reduction in the probability

that children are ever enrolled in an IPS and a more modest reduction in SPS

enrollment.

These results suggest that about 28% of the eligible children did not attend

any school at any point in time even when a preschool was available in the village.

When asked why they did not send their child to preschool, parents indicate two

main reasons. First, many parents expressed difficulties bringing and picking up the

child at preschool (51%). Parents also often declared being afraid to let children go

to school by themselves (62%) or that the school was too far away (35%). Since CPS

sessions were only given in the morning for two hours, those parents who had to work

outside of the village (in fields far from the village or in a garment factory) and/or
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were living too far from the preschool could not send their child to school.47 Second,

many parents who did not enroll their child in preschool declare that the child was

too “afraid”, not “ready” (“does not speak enough”) or not “mature” enough to go

to school. Only a handful of parents declared that the preschool turned them down

(8%) or that they could not afford to go school (< 1%). Only 2% of parents said that

the school was too crowded or at capacity. These results suggest that supply-side

constraints have only a limited bearing in explaining low enrollment. Similarly, very

few parents invoked information constraints: only 3% declare that they “did not

think about it.” Finally, in results not presented here, we find that T2 and T3 had

no effect on the reasons given by parents for not sending their children to school.48

This may in part explain why the T2 and T3 programs did not significantly increase

demand for schooling in our context. We return to this issue in sub-section 5.4 when

discussing the impact of demand-side and HBP interventions.

The intervention also significantly affected total exposure to (pre)school ex-

pressed in months. By endline, the intervention had increased the average months

enrolled at (any) school by almost 1 month from a counterfactual of 7.4 months in

the control group (Table 7). This is driven by an increase in the duration of CPS

enrollment of 4.5 months, alongside a decrease in IPS (3.5 months) and SPS (0.58

months). The impact on total exposure at midline is similar to that at endline ex-

posure (about one month). This is partly due to the enrollment in primary school

at endline49 and partly due to the substitution patterns.50 This indicates that the

endline results should not be interpreted as a two-years impact of the CPS program:

it rather measures the one year effect on new younger preschool enrollees as well as

the long-term effect on children enrolled in primary school and who benefited from

preschool a year before. We discuss this point further when we present our results

on child performance.

Finally, we assess heterogeneity in impacts on having ever enrolled in any type of

school at endline (Table 8). Older children with higher baseline cognitive levels and

from wealthier households tend to enroll more in CPS (significance across groups is

indicated in bold in the table). For instance, children from the top wealth quartile

are 10 pp more likely to enroll in CPS than children from the bottom wealth quartile.

Similarly, children who performed in the top quartile at the baseline cognitive test

are 12 pp more likely to attend CPS at endline. These results suggest possible

47This explains why we do not report (and find) any impact on maternal work. The CPS actually
represents a constraints to parents working in garment factories or in the field as they need to drop
the children in the morning to school and pick them up two hours later.

48Since the treatments affected enrollment, these analyses may not be causal but since T1, T2
and T3 experienced similar level of enrollment, their comparison remains approximately correct.

49at endline, 26% of the sample (treatment and control) is already enrolled in primary school.
These students therefore did not contribute to the treatment effect on exposure at endline

50The children who enrolled between midline and endline were in large majority a-compliers
Since the effect of exposure on a-compliers is zero, they contribute to reduce the treatment effect
on exposure
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positive complementarities between parental involvement and CPS enrollment. Note

however that children from the top quartile of initial cognition and wealth are also

more likely to substitute from SPS. The net effect of these opposite heterogeneous

enrollment effects on follow-up developmental outcomes is uncertain.

5.3 Child development outcomes

5.3.1 One year impacts

ITT After one year the program significantly improved most domains of cognitive

development (executive functions, numeracy, language and fine motor) in groups T1

and T3 (Table 9). Our index of cognitive development indicates that the cognitive

performance of students in T1 and T3 improved by about 0.05 SD. The program

also significantly reduced the occurrence of socio-emotional problems in all three

treatment groups (by about 0.07 SD). Results are however not significantly different

from zero in T2 for the cognitive domains of development. The lack of effect in

T2 is puzzling because our baseline data did not show many differences between

experimental groups (Table 3). In addition, our ITT estimates control for base-

line test score, gender and age, which should account for any remaining differences

between groups. The only noticeable difference between T2 and the control group

is the lower availability of SPS in T2 (-11 pp at baseline and after, see Table 5).

Subsequently to this initial imbalance, T2 children were significantly more likely

to switch from alternative preschools (IPS and SPS) to CPS when the newly built

preschool became available.51 Since SPS provide a much higher quality of education

(see Table 4), this initial imbalance, that we attribute purely to chance, is likely to

drive down the treatment effect in T2.

Sub-LATE The ITT results, as well as the LATEcps (reported in the first col-

umn of Table 11; +0.131 SD on the cognitive index), should be interpreted as a

weighted average between the effect on students who would have attended an alter-

native preschool (LATEac) and the effect of students who would have stayed at home

(LATEhc), with expected larger impacts on the latter. We conduct our analysis of

the subLATE parameters focusing only on groups C and T1. We do this for several

reasons. First, since the group T2 has some imbalances in terms of preschool infras-

tructure, and since preschool infrastructure will be used to estimate the subLATEs,

T2 is likely to affect the reliability of our subLATE estimates. Second, group T2

drives down the overall ITT effects, leaving little power to estimate subLATE pa-

rameters. Last, T2 and T3 include demand-side interventions which were supposed

51Indeed, lower availability of SPS at baseline is likely to have increased IPS enrollment and
therefore generated a larger number of students switching from IPS to CPS in T2 once CPS
became available (see Table 6. While these initial imbalances will not produce imbalances in terms
of baseline child performance (as very few children were enrolled in SPS at baseline), they are
likely to significantly reduce the treatment effect in T2
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to increase overall CPS compliance but also to modify the socio-economic compo-

sition of the compliers. These demand-side interventions would therefore affect the

validity of some of the assumptions on which the identification of the subLATEs

relies.

Bounds We start our analysis of the subLATE parameters by bounding the LATEhc

using the method developed in Section 4.3. This exercise first suggests that children

who would have stayed at home absent the CPS construction spent between 3 and

10 months in (pre-)school (Table 10). For exposure, however, the LATEhc is prob-

ably closer to the upper bound. Indeed, children who switched from ASP to CPS

are unlikely to have experienced a very different level of preschool exposure: we can

assume that a-compliers spent about the same time at school irrespective of their

treatment status, therefore the overall exposure to any school is likely to be about

10 months, one year after the baseline study. Our results on cognitive measures vary

between 0.107 (low bounds for language) and 0.492 sd (upper bound for executive

functions), many of them being significant or very close to significance level. The

bounds for impact on the main index of cognitive development are 0.138 and 0.462

sd. Bounds for impacts on the socio-emotional index are 0.118 and 0.396 sd, but

these are not statistically significant.

We then estimate the narrow bounds using the median of the ASP enrollment’s

predicted value as the B variable. Narrow bounds are as expected tighter (with

the overall range between 0.087 and 0.354 sd)—with the magnitude of the upper

bounds reduced and the lower bounds almost unaffected. The bounds for the index

of cognitive development are 0.138 and 0.345 sd, consistent with moderate-to-large

treatment effects. The effect on the socio-emotional index remain statistically in-

significant.

Overall, these results confirm that low ITT impacts are consistent with moderate-

to-large effects on h-compliers.

Conditional LATE We next turn to the conditional LATE approach which allows

us to estimate both LATEhc and LATEac. In a first step we reject that each set of

instruments is weak (the last row of Table 11). This is reassuring as it confirms that

the instruments selected do predict ASP enrollment well in the control group (and

its substitution to CPS in the treatment group). For each set of instruments, we also

run an over-identification test (except for the LASSO which is just-identified): since

the instruments are all from the baseline survey and are interacted with the random

assignment, they are exogenous and will fail the over-identification test only when

treatment effects are not homogeneous. Failing the over-identification test would

therefore be an indication that the constant treatment assumption is violated. In

most cases, our instruments pass the over-identification test. For both aggregate

indexes, the over-identification test is passed for all specifications.
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Using the instruments we selected (i.e. not those selected through LASSO), we

find convincing evidence that (i) the LATEhc is larger than LATEac in accordance

with the main assumption used to identify the bounds, (ii) that the LATEcps is

indeed a weighted average of both subLATEs, (iii) that the LATEhc on exposure

to preschool is around nine months, again consistent with the results found with

the bounds and (iv) that our preferred specification (province fixed effect, village

and household characteristics) is very consistent with our bounding exercise, with

LATEhc (+0.19 sd) estimated to be fairly close to the low bounds of Table 10.

The overall LATEhc for the cognitive index of development is driven by signifi-

cant impacts on executive function, numeracy and language (around +0.2 sd each).

It is dampened by an insignificant effect on fine motor skills.52 Consistently, the

LATEac is small and generally insignificant except for fine motor skills.53

The results using LASSO are less precise, and impacts on neither index are

statistically significant. However, point estimates for these indexes are in line with

those from the other specifications however (particularly for the cognitive index).

Taken together, our SubLATE results suggest that although the extension of

preschool availability improved outcomes for those who switched from home care,

the children who had access to an alternative preschool did not benefit much from

the new CPS. This is consistent with the fact that while the CPS had significantly

better infrastructure (than IPS in particular), the construction program did not

significantly improve teaching quality.

5.3.2 Endline results

At endline, the ITT effects are insignificant (Table 9). Impacts on all dimensions

of child development are lower and we even detect a negative effect in T2 on fine

motor skills (once again probably caused by initial imbalance). These differences

are generally statistically significantly smaller (see “Midline vs Endline” panel). As

mentioned above, the endline results should not interpreted as the effect of staying

two years in a preschool (compared to staying one year at midline). The treatment

effect on overall preschool exposure does not actually increase between midline and

endline and remains at about one month (see Table 7). This surprising result is

easily explainable for two main reasons. First, many children who were enrolled in

52Note that none of the LATEhc and LATEac are significantly different from each other, except
for exposure (in bold in Table 11

53The effect on fine motor skills is puzzling: if true, it violates the assumption of the bounds
where a-compliers are assumed to benefit less from the new preschool than h-compliers, casting
doubt on our bounding approach at least for this specific skill. Taken at face value, the fine motor
result may be interpreted as a consequence of the improved CPS equipment compared to IPS,
specifically in terms of chairs and tables. In that scenario, the IPS were so ill-equipped in terms
of chairs and tables that they were doing poorly not only in comparison to the new CPS but also
in comparison to what children could benefit from at home, as a LATEac > LATEhc implies that
IPS did worst than home. This interpretation is consistent with Table 4 where we found that CPS
essentially improved the quality of the infrastructure and not the process quality.
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a CPS at midline are enrolled in a primary school at endline and are therefore not

increasing their total preschool exposure. Second, a large number of children enrolled

in a CPS at midline but not in primary school at endline would have attended an

alternative preschool absent the construction and are therefore not contributing to

increasing overall exposure. As a result, while CPS exposure does increase slightly

at endline (+4.5 months compared to +3.6 months at midline), it is in large part

compensated by alternative preschool substitution as shown in Table 7.54

This pattern of enrollment may explain in part the absence of result at endline.

At endline, only 6.5% of the sample is h-compliers (i.e children who would have

stayed at home otherwise) and therefore most of the new CPS beneficiaries would

have attended other preschools. Since our subLATE analysis suggests that the

LATEac is close to zero55, this high degree of substitution is likely to drive the

effect toward zero. Finally, the absence of impacts at endline suggests that the

treatment children who were exposed to more preschool before enrolling in primary

school, and who benefited from a small treatment effect at midline, did not perform

significantly better than the control group in primary school: it appears that the

control group quickly caught up with the treatment group once both groups were

enrolled in primary school56.

5.3.3 Heterogeneous effects

These overall results may mask heterogeneous impacts. At midline, we find that it

is non-stunted children who are driving the effects, suggesting that the CPS were

unable to foster development of the most-disadvantaged children (Table 12). This is

consistent with the fact that the program only significantly impacted children whose

household education level was in quartiles 3 and 4.

A similar pattern appears at endline where the absence of results on the whole

sample masks heterogeneous effects: Children from the top baseline ability quartile,

from the highest wealth quartile and living in households with higher level of ed-

ucation show slightly larger impacts than the rest of the sample (in bold in Table

12). While these effects are not always significantly different from zero, they are

close to significance and display less reduction as compared to midline impacts than

for other groups.57 Given our low level of precision in sub-group analysis, these

heterogeneity results should be taken with a grain of salt. They would for instance

54overall only 12% of the children stayed more than one year in (any) preschool.
55The absence of ITT effect makes it impossible to identify the subLATE parameter at endline.

Our subLATE at endline are therefore not differentiable from zero.
56In an analysis not shown here, we show that primary school children do not fare better in the

treatment group than in the control group at endline. Since this analysis is not fully identified
(since the program could have had an effect on primary school enrollment and composition), we
do not present the result of this analysis here.

57Again, these ITT impacts potentially is likely to mask larger impacts on the children who
would have stayed at home absent the treatment, yet our capacity to detect subLATE is low at
endline. we therefore do not run a full subLATE analysis at endline.
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not pass a correction for multi-hypothesis testing.

Yet, if taken at face value, these heterogeneous impacts could be explained by

differences in preschool enrollment since children of the wealthiest or most educated

quartiles enroll more in CPS (Table 8). Yet, only children from the fourth quartile

(of initial cognitive ability, household education, and wealth) show positive cognitive

impacts whiledifferential enrollment were found for children in quartiles 2 and 3 as

well. In addition, children from the fourth quartile are significantly more affected

by the SPS substitution58 (and to a lesser extent to a IPS substitution) which

should, in theory, drive down their treatment effect since we established that the

LATEac is close to zero. Differential take-up rates cannot entirely account for these

heterogeneous effects. Alternatively, we can speculate that these heterogeneous

effects suggest that either (i) the preschool content was more adjusted children

belonging to the top quartiles (of education, wealth or initial cognition), (ii) these

children benefited from a more favorable environment at home that complemented

the skilled learned at school (e.g. books, toys, better health, electric light...), or

(iii) preschool enrollment (indirectly) caused parenting to increase or improve. We

study the latter by looking at the quality of parenting at midline and endline (Table

B6) and find that the program positively affected cognitive parenting at midline

and to a lesser extent at endline.59 This effect is stronger on children living in

wealthier or more educated families at midline (Table B7).60 These heterogeneous

parental impacts are barely significant and disappear at endline however, suggesting

that they are unlikely to be the only mechanism since the effect on their children’s

development are sustained at endline.

Overall, our heterogeneous findings are not very significant and should there-

fore be taken with caution. Yet, our results suggest that relatively more privileged

children—children with wealthier or more educated parents— benefited more from

the CPS. These heterogeneous effects cannot be entirely explained by larger levels of

preschool enrollment among these sub-groups of children neither by larger involve-

ment of their parents. More research needs to be conducted to better understand

the possible complementarity with early childcare programs.

58As mentioned, we have reasons to believe that this substitution is only apparent and is driven
by initial imbalance in SPS availability

59Table B6 further documents that there is no substitution between parental involvement and
preschool availability.

60A similar pattern is observed by Padilla (2019) who documents effects of the Head Start pro-
gram in the US on parenting outcomes. She finds positive effects on parents’ cognitively stimulating
behaviors and no effects on parent’s use of harsh punishment. The effects on cognitively stimulating
behaviors are driven by parents with higher cognitive stimulation prior the intervention.
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5.4 D2D and HBP interventions

We finally turn to the impacts of D2D and HBP interventions on enrollment, starting

with an assessment of “take up” (Table 13).61 For D2D, no treatment groups report

any additional home visits as a result of the program. It is possible that home

visits from the village head are difficult to capture (and for respondents to recall)

due to their informal nature. It is also possible that village heads did not increase

the number of home visits (perhaps because they had no incentive to do so). Both

interpretations are consistent with the fact that almost 70% of respondents in control

villages report having received a home visit.

Respondents in T2 and T3 were more likely to report having received an infor-

mation leaflet whereas those in T1 were not (as one would expect given the content

of the different treatments). This impact is apparent at both midline (+ 5.6 pp for

T2 and +7.9 pp for T3) and endline (+11 pp for T2 and +8.3 pp for T3). While

the result is somewhat reassuring—coverage varies significantly across treatment

arms—the overall percentage of respondents who report receiving a leaflet is small

in all groups. The highest take-up by endline is reported in T2 villages, where it

only reaches 18%. Even allowing for poor respondent recall, and despite the field

team’s effort to ensure that 100% of the T2 and T3 sample received a leaflet62, these

results are fairly disappointing and, together with the absence of additional home

visits, makes the D2D treatment particularly weak.

The patterns in the likelihood of having participated in an HBP (either “ever” or

“more than once”) are somewhat mixed. Almost all T3 villages eventually benefited

from an HBP (89%, Table 5). The impact of having been assigned to T3 signifi-

cantly increases the likelihood of having participated in an HBP (+19 pp at midline

and +10 pp at endline). But the impact of being assigned to T1 is also statistically

significant (although about half the magnitude). This is surprising since these vil-

lages had no formal HBP deployed as a part of the intervention. At the same time,

and consistent with the discussion above, the overall take-up rates implied by these

numbers are small. The highest participation rate reported for ever having partici-

pated in an HBP by endline is just below 30% (T3), again suggesting the intensity

of the intervention was weak. The lack of intensity of HBP, due to low caregiver

participation, is perhaps not surprising though, as this program had already been

shown to have little impact overall (Bouguen et al., 2018).

Despite these statistically significant (albeit small) differences in the intensity of

the D2D and HBP interventions across groups, we find that they did not significantly

increase enrollment (Table 13), they did not modify the performance of the CPS

61Self-reported exposure to the D2D (home visit + leaflet) and HBP interventions is likely to be
less reliable than for preschool enrollment since these were often just a one-time interaction many
months in the past. Nevertheless,

62Recall that the field team directly conducted the distribution of leaflet, as well as its explana-
tion. We are confident that close to 100% of the respondents receive the leaflet. We interpret this
take-up measure as how salient the information included in the leaflet was for the caregiver.
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(Table 9), and they did not affect parenting behaviors (Appendix Tables B6 and

B7).

Neither the program as a whole, nor the D2D and HBP interventions, seems to

have affected the way parents perceived education. While the program did have an

effect on the reported optimal age for starting preschool, these impacts are not larger

in T2 and T3 (Table B8). In addition, there are no impacts on the perceived return

to school, maybe because parents already considered the return to primary and sec-

ondary school to be high (6.8% per school year in primary and 8.5% for secondary in

the control group) and even higher than those reported by Humphreys (2015) based

on Cambodia’s Socio-Economic Survey (CSES) in 2010. Unlike other contexts (for

example in Madagascar (Nguyen, 2008) or in Dominican Republic (Jensen, 2010)),

Cambodian caregivers did not appear to have under-estimated the return to educa-

tion. We cannot rule out the possibility that a more intensive set of programs (e.g.,

more frequent home visits, more intensive HBP) might have had bigger impacts.

But it is also possible that, in the context of these small rural villages, the construc-

tion of the CPS itself had a demand-side “information” component in the sense that

it was likely an important village event that households would have known about.

In such a context, it could have been the case that the additional demand-side pro-

grams did not convey any information over and above the construction itself given

what parents already believed about the return to education.

6 Conclusion

Consistent with findings in other studies, our results show that a relatively well-

implemented preschool program—90% of treatment villages received a community

preschool (CPS)—can initially increase the cognitive and socio-emotional perfor-

mance of young children. Even though the midline ITT impacts are low in magni-

tude (+0.04 SD), the complex substitution patterns make these results consistent

with moderate-to-large impacts on children who would have stayed at home absent

the program. Our analysis also shows that the impacts on children who would have

attended another preschool absent the CPS construction are small and insignificant

at midline. These suggest that the midline ITT impacts are driven by additional

enrollments rather than improvement in the quality of the available preschool pro-

vision. This is consistent with our findings related to preschool quality: While the

CPS program considerably improved the quality of infrastructure, we did not find

significant difference between CPS and the informal preschool program in terms of

teaching quality.

Our results also show no significant overall treatment effect at endline. The

absence of effect at endline can in part be explained by the fact that overall exposure

to preschool remains equivalent at midline and endline. This is due to many children
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transitioning to primary school and children having access to alternative preschools

in the control group. The absence of effect at endline nevertheless suggests that the

midline benefits from the CPS did not persist once children entered primary school.

Last, our average results mask variation across subgroups. The relatively wealth-

ier and more educated households whose children performed well at baseline are per-

forming slightly better at midline, as are children who have higher cognitive skills

to begin with. At endline, the impact of the preschool program is persistent only

for these categories of children. Although these resuls are barely significant and

should therefore be taken with caution, they suggest that either the CPS program

was better adjusted to children already more cognitively developed, or that there

exists positive complementarity between the home environment and the education

provided in the preschools. At midline, we have some evidence that the quality of

parenting improved among the wealthier children. However, this effect disappears

at endline suggesting that parental involvement is unlikely to be the only mecha-

nism. The lack of effects on the least-privileged children might be a consequence

of the short duration of the CPS shift (2 hours). By reducing the influence of the

home environment, longer shifts could perhaps have had better outcomes for these

children. Further research would need to be conducted to establish the optimal

intensity of such program and the possible complementarity between preschool and

home environment.

While the intervention we study succeeded in providing better infrastructure and

materials relative to informal arrangements, it did not provide a substantively better

teaching and learning experience. The results therefore suggest that in Cambodia,

and likely in other similar contexts, a key focus should be on improving the process

quality aspects of preschool, namely improvements in teacher pedagogical skills and

ultimately teacher-child interactions. This might require better training of teachers

but also perhaps approaches that build on intrinsic and potentially extrinsic moti-

vation of teachers to ensure that they are supported in, and recognized for, putting

better teaching methods into practice.

Our results finally show that the demand-side inteventions implemented were

unable to boost the participation in and performance of the CPS. These approaches

were not enough to mobilize much additional enrollment over and above simply

building preschools, suggesting that other factors likely drive the decision to send

children to preschool. In Cambodia, households have a high perceived return to ed-

ucation and are generally willing to send their children to schools. Other constraints

related to the practicality of the preschool shift (only 2 hours in the morning while

families work in the field or garment factory) or the distance to the preschool ap-

peared to be much more relevant to caregivers in our context. Likewise, while HBP

were established on time (89%), they failed to attract a sufficient number of families

to have any visible impacts on the enrollment in CPS or the performance of children.
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Our findings suggest that more work is required to understand the drivers of

preschool demand and quality. Direct or indirect costs may play a role, so ap-

proaches to reduce those costs—for example, cash transfers or even further reduc-

tions in travel distances—might be necessary to induce higher participation rates.

In addition, if the quantity and quality of preschool services do not meet fami-

lies’ needs, households might have low demand for them. Therefore, increasing the

quantity (time spent in preschool per day) or the quality of the preschool offer may

increase demand. Moreover, the fact that children from wealthier families did ben-

efit from the newly constructed preschools suggests that other demand-side factors

(such as complementary investments in child development) act as additional con-

straints. Further investigation of these factors is required to better understand and

address them.
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Table 1: Random Treatment Allocation

Group CPS D2D HBP Villages
T1 � � � 120
T2 � � � 64
T3 � � � 63
Control � � � 58

The Table shows the treatment allocation of the 305 villages in the three treatment groups and

the control group.

Table 2: CPS Construction Timetable

Period Activity CPS
construction

03/2016 Begin CPS construction 0% completed
05/2016 – 07/2016 Baseline data collection 17% completed
10/2016 Beginning of school year 82% completed
12/2016 BY end of 2016 86% completed
04/2017 – 06/2017 Midline data collection 89% completed
05/2018 – 07/2018 Endline data collection 91% completed

The Table shows the construction timetable of the CPS.
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Table 3: Balancing

N C T1 T2 T3 Any T

Child characteristics
Cognitive index 7,491 0.000 -0.001 -0.002 -0.007 -0.003

(0.034) (0.040) (0.038) (0.032)
Socioemotional problems 7,472 0.000 -0.027 -0.064 -0.046 -0.041

(0.042) (0.045) (0.047) (0.039)
Age (yrs) w. decimals 8,589 3.409 -0.021 0.027 -0.047 -0.016

(0.027) (0.030) (0.031) (0.024)
Female 34,807 0.542 -0.003 -0.013** -0.001 -0.005

(0.006) (0.007) (0.007) (0.005)
Stunted (lhfa<2sd) 7,473 0.341 0.018 0.020 0.032 0.022

(0.018) (0.022) (0.022) (0.017)
Household and caregiver characteristics
Household size 41,754 6.568 -0.014 0.076 0.016 0.017

(0.122) (0.153) (0.134) (0.114)
Wealth score 34,803 0.000 0.025 0.064 0.131* 0.063

(0.071) (0.081) (0.073) (0.064)
Caregiver female 41,754 0.461 0.000 -0.048 -0.009 0.010

(0.032) (0.040) (0.036) (0.021)
Caregiver age 7,634 40.77 0.425 -1.180 0.179 0.023**

(0.642) (0.741) (0.679) (0.011)
Caregiver years of educ. 7,626 4.683 -0.290 -0.266 0.291 -0.130

(0.428) (0.450) (0.495) (0.392)
Caregiver Raven score 7,562 0.051 -0.072 0.009 -0.007 -0.034

(0.045) (0.048) (0.049) (0.041)
Cognitive parenting 7,615 0.000 0.023 -0.003 0.080* 0.031

(0.042) (0.050) (0.044) (0.038)
Socioemotional parenting 7,616 0.000 -0.012 -0.118** -0.020 -0.041

(0.037) (0.047) (0.044) (0.035)
Negative parenting 7,617 0.000 0.047 0.087* 0.013 0.048

(0.043) (0.047) (0.044) (0.039)
Baseline program attendance
Attending preschool 7,616 0.153 0.073*** 0.063** 0.108*** 0.080***

(0.023) (0.027) (0.026) (0.021)
Participated in HBP 7,613 0.104 0.031* 0.056*** 0.184*** 0.078***

(0.017) (0.020) (0.023) (0.017)
Received D2D 7,613 0.017 0.003 0.012* 0.021*** 0.010*

(0.006) (0.007) (0.007) (0.006)

Differences in means are based on OLS regressions at the child level on province fixed effects and three

treatment group dummies (columns 3-5) or a joint treatment group dummy (column 6). Robust standard

errors clustered at village level in parentheses. Control group standard deviations in square brackets.

*, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table 4: Structural and process quality by type of preschool

Preschool comparison
Experimental
comparison

Correlation
quality-performance

CPS IPS SPS
IPS-
CPS

SPS-
CPS

Any T-
C

Obs.
Cognitive

index
Obs. R2

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

Structural quality
Teacher char. -0.34 -0.31 1.40 0.029 1.743*** -0.003 326 0.082*** 2697 0.623

(0.106) (0.121) (0.165) (0.017)
Classroom setting 0.08 -0.51 0.22 -0.592*** 0.138 0.395*** 326 0.087*** 2706 0.625

(0.148) (0.136) (0.141) (0.016)
Equipment 0.35 -1.07 -0.18 -1.419*** -0.539*** 1.306*** 325 0.016 2702 0.619

(0.157) (0.125) (0.163) (0.017)
Process quality
Pedagogy -0.05 -0.23 0.38 -0.179 0.428*** 0.120 327 0.044** 2709 0.622

(0.141) (0.152) (0.148) (0.017)
Interactions -0.06 -0.10 0.29 -0.044 0.347** -0.017 313 0.033* 2606 0.620

(0.139) (0.136) (0.151) (0.017)

Columns under “Preschool comparison” show averages by type of preschool and their comparison. Columns under “Ex-
perimental comparison” show the difference between the treatment and control preschools. Columns under “Correlation
quality-performance” give the results of the regression of the Midline cognitive development index on the preschool
quality measures, controlling for usual baseline variables. We use robust standard errors, clustered at village level for
the quality-performance analysis. For details about individual variables of summary scores see Table B2 and B3. *, **,
and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table 5: Preschool infrastructure

Obs. C T1 T2 T3 Any T

Baseline
Any preschool 305 0.759 0.008 0.003 0.085 0.027

[0.432] (0.069) (0.078) (0.073) (0.062)
CPS 305 0.017 0.199*** 0.268*** 0.248*** 0.230***

[0.131] (0.042) (0.060) (0.058) (0.032)
IPS 305 0.603 -0.128 -0.143 -0.057 -0.114

[0.493] (0.079) (0.090) (0.090) (0.072)
SPS 305 0.224 -0.057 -0.145** -0.084 -0.086

[0.421] (0.065) (0.065) (0.070) (0.059)
HBP 305 0.397 0.217*** 0.254*** 0.400*** 0.274***

[0.493] (0.079) (0.089) (0.082) (0.071)
# of preschools 305 1.159 -0.029 -0.076 0.008 -0.030

[0.428] (0.073) (0.076) (0.082) (0.068)
Midline
Any preschool 305 0.810 0.123** 0.190*** 0.174*** 0.153***

[0.395] (0.057) (0.052) (0.054) (0.053)
CPS 305 0.000 0.858*** 0.984*** 0.937*** 0.911***

[0.000] (0.032) (0.016) (0.030) (0.018)
IPS 305 0.655 -0.564*** -0.623*** -0.546*** -0.574***

[0.479] (0.068) (0.067) (0.074) (0.065)
SPS 305 0.241 -0.058 -0.130* -0.070 -0.079

[0.432] (0.067) (0.069) (0.074) (0.061)
HBP 305 0.362 0.105 0.162* 0.591*** 0.245***

[0.485] (0.078) (0.090) (0.069) (0.071)
# of preschools 305 0.948 0.177** 0.179** 0.286*** 0.206**

[0.575] (0.089) (0.086) (0.098) (0.081)
Endline
Any preschool 305 0.845 0.097* 0.155*** 0.140*** 0.123**

[0.365] (0.052) (0.048) (0.050) (0.049)
CPS 305 0.017 0.841*** 0.983*** 0.905*** 0.894***

[0.131] (0.036) (0.017) (0.038) (0.025)
IPS 305 0.724 -0.607*** -0.677*** -0.599*** -0.623***

[0.451] (0.066) (0.065) (0.072) (0.062)
SPS 305 0.259 -0.050 -0.132* -0.040 -0.068

[0.442] (0.069) (0.072) (0.078) (0.063)
HBP 305 0.259 0.191*** 0.281*** 0.632*** 0.328***

[0.442] (0.074) (0.086) (0.070) (0.066)
# of preschools 305 0.983 0.192** 0.211** 0.271*** 0.217***

[0.577] (0.091) (0.097) (0.101) (0.083)

Table shows preschools available in sample villages. C is the control group mean. Columns

3-6 show the difference between treatment group and control group mean based on a regression

of preschool availability on a set of dummy variables for each treatment group (columns 3-5)

or on a dummy variable for all treatment groups (column 6). No control variables included in

regression model. Estimates correct for heteroskedasticity. *, **, and *** indicate significance

at the 10%, 5%, and 1% levels, respectively.
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Table 6: Enrollment on day of survey by type of school

Obs C T1 T2 T3 Any T

Midline (3-5 years old)
Any school 6,992 0.435 0.106*** 0.095** 0.119*** 0.106***

[0.496] (0.036) (0.041) (0.039) (0.033)
CPS 6,992 0.000 0.389*** 0.432*** 0.426*** 0.410***

[0.000] (0.025) (0.027) (0.030) (0.016)
ASP 6,992 0.435 -0.283*** -0.337*** -0.307*** -0.303***

[0.496] (0.034) (0.032) (0.036) (0.032)
... IPS 6,992 0.284 -0.247*** -0.263*** -0.232*** -0.247***

[0.451] (0.034) (0.033) (0.037) (0.033)
... SPS 6,992 0.112 -0.041* -0.075*** -0.066*** -0.056**

[0.315] (0.024) (0.023) (0.023) (0.022)
... Primary school 6,992 0.040 0.004 0.001 -0.010 0.000

[0.196] (0.009) (0.010) (0.009) (0.008)
Endline (4-6 years old)
Any school 7,015 0.658 0.066** 0.055* 0.060* 0.062**

[0.474] (0.029) (0.033) (0.033) (0.027)
CPS 7,015 0.009 0.297*** 0.373*** 0.307*** 0.319***

[0.093] (0.021) (0.027) (0.028) (0.015)
ASP 7,015 0.650 -0.231*** -0.317*** -0.247*** -0.257***

[0.477] (0.031) (0.033) (0.033) (0.028)
... IPS 7,015 0.258 -0.194*** -0.228*** -0.191*** -0.202***

[0.437] (0.031) (0.031) (0.034) (0.030)
... SPS 7,015 0.135 -0.041 -0.066** -0.058** -0.052**

[0.342] (0.027) (0.027) (0.027) (0.025)
... Primary school 7,015 0.257 0.004 -0.024 0.002 -0.004

[0.437] (0.024) (0.025) (0.026) (0.022)

The table provides the ITT treatment effects on preschool enrollment measured at the day of the

midline and endline survey. T1, T2, T3 and any T give the treatment effects. No additional control

variables included in regression model. C mean gives the average in the control group and the

bottom rows provide the p-value of the comparison between the treatment coefficients. Estimates

correct for heteroskedasticity and within-village correlations.

*, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table 7: Ever enrolled and enrollment exposure at endline by type of school

Obs C T1 T2 T3 Any T

Ever enrolled at endline
Any school 7,015 0.718 0.061** 0.064** 0.079** 0.067**

[0.450] (0.029) (0.032) (0.031) (0.027)
Preschool 7,015 0.591 0.094** 0.112*** 0.126*** 0.107***

[0.492] (0.039) (0.043) (0.041) (0.036)
CPS 7,015 0.017 0.478*** 0.595*** 0.528*** 0.521***

[0.129] (0.028) (0.029) (0.036) (0.019)
ASP 7,015 0.708 -0.254*** -0.355*** -0.268*** -0.283***

[0.455] (0.031) (0.034) (0.034) (0.028)
... IPS 7,015 0.413 -0.301*** -0.357*** -0.286*** -0.311***

[0.493] (0.040) (0.038) (0.044) (0.038)
... SPS 7,015 0.200 -0.057 -0.106*** -0.088** -0.078**

[0.400] (0.036) (0.035) (0.035) (0.032)
... Primary school 7,015 0.262 0.004 -0.023 0.002 -0.003

[0.440] (0.024) (0.025) (0.026) (0.022)
Exposure in months at midline
Preschool 6,985 3.405 0.907** 0.797* 1.386*** 1.006***

[5.513] (0.404) (0.457) (0.444) (0.362)
CPS 6,985 0.000 3.421*** 3.651*** 3.872*** 3.599***

[0.000] (0.253) (0.297) (0.321) (0.167)
ASP 6,985 3.672 -2.411*** -2.783*** -2.492*** -2.527***

[5.627] (0.346) (0.344) (0.365) (0.333)
... IPS 6,985 2.411 -2.088*** -2.250*** -1.945*** -2.092***

[4.858] (0.320) (0.317) (0.347) (0.318)
... SPS 6,985 0.994 -0.426* -0.604*** -0.541** -0.502**

[3.404] (0.219) (0.220) (0.221) (0.206)
Exposure in months at endline
Any school 7,017 7.423 0.914* 0.752 1.209** 0.951**

[7.180] (0.481) (0.537) (0.511) (0.440)
Preschool 7,017 5.370 0.837* 0.934* 1.161** 0.946**

[6.160] (0.451) (0.503) (0.481) (0.414)
CPS 7,017 0.102 4.129*** 5.088*** 4.530*** 4.476***

[0.892] (0.268) (0.294) (0.354) (0.182)
ASP 7,017 7.322 -3.215*** -4.336*** -3.320*** -3.525***

[7.164] (0.458) (0.453) (0.473) (0.427)
... IPS 7,017 3.774 -2.879*** -3.342*** -2.715*** -2.953***

[5.803] (0.412) (0.402) (0.439) (0.403)
... SPS 7,017 1.494 -0.413 -0.813*** -0.654** -0.577**

[3.399] (0.283) (0.270) (0.281) (0.255)
... Primary school 7,017 2.053 0.077 -0.181 0.048 0.004

[3.948] (0.202) (0.215) (0.218) (0.184)

same as Table 6 for ever enrolled and total months enrolled by endline.
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Table 8: Ever enrolled at endline by type of school and subgroups

Any preschool CPS IPS SPS Primary
(1) (2) (3) (4) (5)

Age 2 0.141*** 0.472*** -0.284*** -0.040* -0.001
(0.042) (0.021) (0.041) (0.022) (0.009)

Age 3 0.061* 0.550*** -0.313*** -0.105** 0.010
(0.035) (0.024) (0.048) (0.047) (0.027)

Age 4 -0.006 0.548*** -0.339*** -0.091** -0.029
(0.017) (0.021) (0.046) (0.042) (0.037)

Stunted 0.056 0.510*** -0.315*** -0.072** -0.015
(0.036) (0.024) (0.043) (0.034) (0.026)

Not stunted 0.079*** 0.528*** -0.311*** -0.078** 0.017
(0.028) (0.020) (0.041) (0.036) (0.026)

Wealth Q1 0.052 0.455*** -0.326*** -0.060 0.003
(0.053) (0.028) (0.065) (0.043) (0.036)

Wealth Q2 0.095** 0.520*** -0.297*** -0.055 -0.004
(0.038) (0.024) (0.047) (0.041) (0.031)

Wealth Q3 0.082*** 0.581*** -0.319*** -0.069* -0.046
(0.030) (0.023) (0.048) (0.041) (0.035)

Wealth Q4 0.041 0.540*** -0.305*** -0.138*** 0.047
(0.034) (0.026) (0.051) (0.046) (0.037)

Household educ Q1 0.065 0.506*** -0.323*** -0.057 -0.005
(0.043) (0.024) (0.054) (0.035) (0.034)

Household educ Q2 0.088** 0.538*** -0.317*** -0.064 -0.001
(0.042) (0.024) (0.053) (0.039) (0.034)

Household educ Q3 0.085** 0.535*** -0.288*** -0.077* -0.023
(0.034) (0.023) (0.045) (0.043) (0.033)

Household educ Q4 0.032 0.509*** -0.313*** -0.110** 0.025
(0.035) (0.025) (0.046) (0.044) (0.039)

Child cog. Q1 0.082** 0.435*** -0.290*** -0.042 -0.000
(0.040) (0.025) (0.044) (0.026) (0.016)

Child cog. Q2 0.120** 0.542*** -0.306*** -0.070* -0.018
(0.047) (0.023) (0.052) (0.040) (0.028)

Child cog. Q3 0.045 0.556*** -0.321*** -0.075* -0.025
(0.040) (0.024) (0.055) (0.045) (0.040)

Child cog. Q4 0.029 0.568*** -0.339*** -0.124*** 0.045
(0.021) (0.022) (0.045) (0.045) (0.038)

Female 0.076** 0.535*** -0.328*** -0.068* -0.012
(0.032) (0.021) (0.042) (0.035) (0.027)

Male 0.059** 0.509*** -0.294*** -0.087** 0.007
(0.029) (0.020) (0.039) (0.034) (0.025)

Same as Table 6 for ever enrolled and by sub-groups formed from baseline variables. In bold, we

indicate the subgroup estimates that are significantly different from the first category (at 10% level)

e.g. children aged 3 or 4 are more likely to have ever enrolled to CPS than children aged 2.

*, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table 9: ITT effects

Early
numeracy

Language
Executive
functions

Fine motor
Cognitive

dev.
index

Socio
emotional

index

Midline data - age 3–5
T1 0.051* 0.043 0.043 0.055* 0.054** 0.048

(0.029) (0.030) (0.027) (0.030) (0.025) (0.038)
T2 0.012 0.022 0.005 0.003 0.010 0.071*

(0.035) (0.038) (0.030) (0.035) (0.030) (0.043)
T3 0.062* 0.038 0.041 0.044 0.052* 0.106**

(0.033) (0.033) (0.030) (0.030) (0.027) (0.043)

Any T 0.044* 0.036 0.033 0.039 0.042* 0.069**
(0.026) (0.028) (0.024) (0.027) (0.023) (0.035)
6917 6917 6917 6917 6917 6917

Endline data - age 4–6
T1 -0.001 0.045 -0.004 -0.017 0.003 -0.007

(0.028) (0.031) (0.026) (0.033) (0.026) (0.038)
T2 -0.003 0.007 -0.044 -0.076** -0.042 0.015

(0.032) (0.039) (0.030) (0.035) (0.030) (0.043)
T3 0.027 0.031 0.028 -0.042 0.003 -0.007

(0.034) (0.038) (0.032) (0.035) (0.031) (0.043)

Any T 0.006 0.032 -0.005 -0.038 -0.008 -0.001
(0.025) (0.028) (0.022) (0.029) (0.022) (0.036)

Midline vs Endline
Any T - pvalue 0.121 0.757 0.071 0.003 0.001 0.063

Observations 6966 6966 6966 6966 6966 6966

All regressions control for baseline value of dependent variable, child age, child age squared, and province fixed
effects. In the panel Midline vs Endline we provide the p-value of the difference between midline and endline
(any) treatment effect. Standard errors clustered on village level.
*, **, and *** indicate significance at the 10%, 5%, and % 1% levels, respectively.
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Table 10: LATEhc Bounds - One Year Results

Bounds
Narrow
Bounds

Obs. Lower Upper Lower Upper

Any School Exposure (m) 4006 2.708*** 9.2*** 2.184** 7.48***
(0.822) (1.605) (0.876) (1.142)

Early numeracy 3959 0.121* 0.407 0.141* 0.194
(0.071) (0.256) (0.077) (0.212)

Language 3959 0.107 0.36 0.116 0.265
(0.076) (0.256) (0.079) (0.226)

Executive functions 3959 0.146* 0.492* 0.154** 0.354
(0.076) (0.26) (0.076) (0.238)

Fine motor 3959 0.107* 0.359* 0.087 0.335
(0.065) (0.208) (0.064) (0.219)

Cognitive development index 3959 0.138** 0.462** 0.138** 0.345*
(0.062) (0.212) (0.063) (0.198)

Socio-emotional index 3959 0.118 0.396 0.134 0.243
(0.093) (0.333) (0.095) (0.307)

Table 10 gives the bounds for the LATEhc. The lower bound is the LATEcps, the upper bound
is the LATEps. LATEcps and LATEps are estimated using province fixed effect, gender, age and
baseline test scores as control variables (W ). Narrow bounds are estimated using W and B as
control variables and instrument the endogeneous variable (CPS enrollment or any preschool en-
rollment) by Z, B and B*Z. B is a dummy variable taking 1 when the predicted ASP enrollment
is above the median. The predicted ASP is calculating using a set of variables selected via LASSO.
The prediction is conducted on the sole control group. Standard errors are robust to heteroskedas-
ticity and are clustered at the village level.
* 10%, ** 5%, *** 1% significance level
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Table 11: SubLATEs - One year Results

Province FE Prov. FE & vil-
lage char.

Prov. FE, vil-
lage & hh char.

Lasso (plug-in)

LATEcps LATEhc LATEac LATEhc LATEac LATEhc LATEac LATEhc LATEac

Months of exposure 2.708*** 8.88*** 0.333 8.833*** 0.228 8.771*** 0.225 5.249*** -0.574
(0.822) (0.992) (0.556) (0.799) (0.528) (0.741) (0.526) (1) (0.529)

Overid. test p-value 0.496 0.748 0.891 .
Early numeracy 0.121* 0.015 0.137 0.107 0.071 0.199* 0.05 -0.114 0.163*

(0.071) (0.128) (0.094) (0.115) (0.092) (0.111) (0.089) (0.205) (0.099)
Overid. test p-value 0.82 0.188 0.092 .

Language 0.107 0.021 0.085 0.141 0.054 0.197* 0.048 0.233 0.07
(0.076) (0.152) (0.098) (0.12) (0.095) (0.112) (0.089) (0.21) (0.093)

Overid. test p-value 0.613 0.828 0.743 .
Fine motor 0.146* -0.043 0.197** 0.06 0.166* 0.063 0.16* 0.182 0.116

(0.076) (0.181) (0.096) (0.163) (0.087) (0.153) (0.084) (0.214) (0.09)
Overid. test p-value 0.738 0.854 0.895 .

Executive functions 0.107* 0.045 0.096 0.12 0.044 0.225** 0.006 0.335 0.021
(0.065) (0.125) (0.081) (0.123) (0.074) (0.114) (0.073) (0.216) (0.072)

Overid. test p-value 0.2 0.249 0.044 .
Cognitive index 0.138** 0.012 0.149* 0.119 0.097 0.192* 0.075 0.219 0.094

(0.062) (0.137) (0.08) (0.122) (0.075) (0.111) (0.071) (0.179) (0.069)
Overid. test p-value 0.722 0.604 0.23 .

Socio-emotional index 0.115 -0.011 0.173 -0.002 0.151 0.135 0.11 -0.046 0.173*
(0.094) (0.198) (0.142) (0.176) (0.127) (0.163) (0.129) (0.279) (0.097)

Overid. test p-value 0.386 0.578 0.316 .

Weak instrument test (p-value) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Table 11 gives the LATEcps and the result of the conditional LATE approach for different set of X instruments. The last columns uses as X variable the predicted

ASP enrollment at midline calculated using the baseline variable selected by LASSO (plug-in). For each conditional LATE specification, we provide the p-value of the

Sanderson-Windmeijer test of weak instruments and the p-value of the Sargan-Hansen over-identification test. The Estimates correct for heteroskedasticity and are clustered

at the village level.

* 10%, ** 5%, *** 1% significance level
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Table 12: Version 2: ITT effects by subgroups

Midline (age 3–5) Endline (age 4–6)

Baseline
char.

Cognitive
development

index

Socio
emotional
problems

Cognitive
development

index

Socio
emotional
problems

Age 2 0.023 0.043 -0.028 0.060
(0.024) (0.052) (0.023) (0.060)

Age 3 0.057* 0.045 0.021 -0.038
(0.030) (0.047) (0.028) (0.054)

Age 4 0.033 0.118** -0.019 -0.008
(0.037) (0.051) (0.039) (0.057)

Stunted -0.001 0.047 -0.019 -0.015
(0.025) (0.050) (0.025) (0.054)

Not stunted 0.067*** 0.078* 0.003 0.001
(0.025) (0.041) (0.026) (0.041)

Wealth Q1 0.029 0.111 -0.040 0.020
(0.034) (0.080) (0.030) (0.083)

Wealth Q2 0.005 0.108** -0.015 0.030
(0.037) (0.050) (0.035) (0.056)

Wealth Q3 0.037 -0.004 -0.031 -0.072
(0.034) (0.050) (0.036) (0.063)

Wealth Q4 0.054 0.061 0.049 -0.004
(0.038) (0.068) (0.039) (0.066)

Household educ Q1 0.032 0.098 -0.024 0.062
(0.038) (0.062) (0.033) (0.065)

Household educ Q2 -0.034 -0.026 -0.049 -0.042
(0.037) (0.062) (0.038) (0.067)

Household educ Q3 0.074** 0.105* -0.036 0.009
(0.032) (0.056) (0.032) (0.057)

Household educ Q4 0.084** 0.124* 0.075* -0.046
(0.036) (0.065) (0.041) (0.065)

Child cog. Q1 0.004 0.031 -0.044 -0.039
(0.016) (0.064) (0.032) (0.072)

Child cog. Q2 0.012 0.045 -0.041 -0.036
(0.019) (0.057) (0.034) (0.057)

Child cog. Q3 -0.010 0.131** -0.016 0.037
(0.021) (0.059) (0.039) (0.063)

Child cog. Q4 0.007 0.061 0.052 0.045
(0.036) (0.049) (0.043) (0.058)

Female 0.042 0.052 -0.014 -0.009
(0.026) (0.041) (0.029) (0.045)

Male 0.037 0.089** -0.001 0.010
(0.024) (0.043) (0.021) (0.045)

All regressions control for individual baseline test scores, child age, province fixed effects and

gender Standard errors are robust and clustered at the village level.

* 10%, ** 5%, *** 1 % significance level.
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Table 13: Demand-side interventions take-up

Obs. C T1-C T2-C T3-C

Midline:
Ever received home visit 6552 0.688 0.012 -0.018 0.027

(0.02) (0.02) (0.03) (0.03)
Ever received leaflet 6552 0.053 0.020* 0.056*** 0.079***

(0.01) (0.01) (0.01) (0.01)
HBP Participation 6552 0.176 0.065*** 0.045 0.190***

(0.02) (0.02) (0.03) (0.03)
· · ·more than once 6552 0.118 0.040** 0.027 0.133***

(0.02) (0.02) (0.02) (0.03)

Endline:
Ever received home visit 6575 0.742 0.001 0.038 0.03

(0.02) (0.03) (0.03) (0.03)
Ever received leaflet 6575 0.075 0.008 0.105*** 0.083***

(0.01) (0.01) (0.02) (0.02)
HBP Participation 6575 0.178 0.056** 0.03 0.100***

(0.02) (0.02) (0.02) (0.03)
· · ·more than once 6586 0.096 0.047*** 0.035* 0.075***

(0.01) (0.02) (0.02) (0.02)

C is the control group mean and constant in a regression of the outcome variable on a set

of dummy variables for each treatment group. No control variables included in regression

model. Estimates correct for heteroskedasticity. *, **, and *** indicate significance at

the 10%, 5%, and 1% levels, respectively.
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Appendix A: Program’s content

Figure A1: Example of standardized CPS building and classroom.
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Figure A2: English version of leaflet used in door-to-door intervention at baseline.
Community	Preschool	

	
Your	village	has	been	selected	to	benefit	from	an	improved	community	
preschool	supported	by	the	Cambodian	Ministry	of	Education.	To	make	
sure	that	children	have	enough	space	to	learn	and	thrive,	the	preschool	
will	have	its	own	building	and	equipment.	A	trained	teacher	will	prepare	
children	of	age	3-5	for	primary	school	for	2	hours	per	day.	If	your	child	is	
of	age	3-5,	it	is	at	the	right	age	to	benefit	from	the	preschool.	Preschool	
is	free	for	all	children.	
	
It	 is	 important	 for	 your	 child	 that	 it	 constantly	 learns	 new	 things.	
Preschool	education	 can	help	 children	 to	become	more	 intelligent	and	
well-behaved.	 The	 community	 preschool	 is	 a	 place	where	 children	 can	
learn	how	to	interact	with	each	other	and	learn	about	honesty,	respect,	
sharing	and	perseverance.	They	will	also	learn	about	numbers,	letters	and	
words.	 Visiting	 a	 community	 preschool	 can	 help	 your	 child	 to	 stay	 in	
school	longer	and	to	do	well	in	his/her	future.	
	
School	education	is	very	important	for	children.	Data	from	the	Cambodian	
Socioeconomic	Survey	2009	has	shown	that	children	who	stay	in	school	
longer	are	likely	to	earn	more	in	the	future.		
	

	

260,000	KHR
330,000	KHR

410,000	KHR

680,000	KHR

Primary	school	not	
completed

Primary	school	
completed

Lower	secondary	
school	completed

Upper	secondary	
school	completed

Average	Monthly	Income	by	Education
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Figure A3: English version of leaflet used in door-to-door intervention at midline.

Community Preschool 
 

 
 
 
 
 
 
 
 
 

A stimulating environment is crucial for optimal development 
of your child. Preschool education can contribute to a better 
future for your child by providing new learning experiences 

every day. 
At preschool, a trained teacher will help your child to learn 

important values such as respect, sharing and perseverance. 
Children will also be prepared for primary school by learning 

about numbers, letters and words. 
 
 

If you have a child age 3-5, you can enroll 
your child at preschool! 
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Appendix B: Additional Analysis

Figure B1: Enrollment before and After School Construction - C and T1 groups

Figure B1 shows care arrangements (D ∈ {c, a, h}) of children in treatment and control groups.
The left panel shows the counterfactual scenario in the absence of the program. The right panel
shows the observed scenario at midline under implementation of the program. Randomization
implies that the control group at midline is equivalent to the treatment group at midline in the
absence of the program.
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Table B1: Attrition of eligible children at midline and endline

Midline Endline
(1) (2) (3) (1) (2) (3)

T1 0.019 -0.062 0.021* -0.003 0.067 -0.001
T2 0.008 0.058 0.009 0.008 0.091 0.009
T3 -0.008 0.001 -0.006 -0.002 0.050 0.000
Cognitive development index 0.006 -0.010
Age -0.015 0.008
Height-for-age z-score -0.005 -0.009
Multidim. poor 0.002 0.016
Caregiver education 0.001 -0.001
T1 * Cognitive index -0.015 0.006
T1 * Age 0.014 -0.020
T1 * Height-for-age z-score -0.007 0.006
T1 * Multidim. poor 0.028 0.001
T1 * Caregiver education 0.001 0.001
T2 * Cognitive index -0.002 -0.006
T2 * Age -0.007 -0.007
T2 * Height-for-age z-score 0.009 0.041***
T2 * Multidim. poor -0.011 0.019
T2 * Caregiver education -0.002 -0.001
T3 * Cognitive index 0.001 0.008
T3 * Age 0.001 -0.015
T3 * Height-for-age z-score 0.004 0.005
T3 * Multidim. poor -0.004 0.003
T3 * Caregiver education -0.001 0.001

Control group mean attrition 0.102 0.0956
Joint F-test (p-values):
Baseline control, no interaction 0.847 0.190
T1 with baseline interactions 0.525 0.423
T2 with baseline interaction 0.676 0.0434
T3 with baseline interaction 0.986 0.912

Additional sampling at midline No No Yes No No Yes
Observations 7632 7632 7693 7632 7632 7693

Table shows OLS regressions with midline and endline attrition as dependent variable using all children

eligible for testing at baseline (columns 1 and 2) plus children that were added to the sample at midline

(column 3). All regressions also control for province fixed effects. Robust standard errors are clustered

at village level. Missing baseline control variables are replaced by the control group mean. *, **, and

*** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table B2: Teacher characteristics and preschool equipment

CPS IPS SPS IPS-CPS SPS-CPS N
(1) (2) (3) (4) (5) (6)

Teacher characteristics -0.37 -0.22 1.41 0.148 1.781*** 328
Female 0.94 0.97 0.84 0.03 -0.10* 329
Age 40.46 40.92 34.05 0.45 -6.42*** 329
Years since first teaching experience 6.04 6.46 5.97 0.41 -0.08 329
Completed primary school, 6 y 0.81 0.78 0.98 -0.03 0.18*** 329
Completed lower secondary school, 9 y 0.43 0.39 0.86 -0.04 0.42*** 329
Completed upper secondary school, 12 y 0.13 0.14 0.68 0.01 0.55*** 329
No teacher training 0.12 0.15 0.29 0.04 0.17*** 329
1-4 weeks of teacher training 0.13 0.32 0.27 0.19*** 0.14** 329
5-8 weeks of teacher training 0.70 0.46 0.03 -0.24*** -0.67*** 329
> 8 weeks of training 0.05 0.07 0.41 0.01 0.36*** 329
Had practical teacher training 0.21 0.20 0.41 -0.00 0.20*** 329
Trained as prim./sec. school teacher 0.02 0.05 0.44 0.03 0.42*** 329
Nonverbal reasoning test (Raven’s) -0.10 -0.04 0.41 0.05 0.51*** 328
Salary for teaching position (USD) 60.74 67.32 250.22 6.58 189.48*** 329
Teacher fully paid, regularly 0.75 0.85 0.95 0.10* 0.20*** 329
Teacher fully paid, irregularly 0.22 0.15 0.03 -0.07 -0.19*** 329

Equipment 0.08 -0.51 0.22 -0.592*** 0.138 326
Table and chair for teacher 0.99 0.34 0.87 -0.65*** -0.12*** 329
Storage for teacher 0.97 0.19 0.52 -0.78*** -0.44*** 329
Tables and chairs for children 0.95 0.32 0.67 -0.63*** -0.29*** 329
Tables & chairs appropriately sized 0.78 0.29 0.34 -0.48*** -0.44*** 327
Board & markers 0.95 0.83 0.97 -0.12** 0.02 329
Electricity access 0.07 0.25 0.24 0.19*** 0.17*** 329
Field, playground or school yard 0.62 0.61 0.83 -0.01 0.21*** 329
Equipment for gross-motor in school 0.38 0.32 0.30 -0.05 -0.08 329
First aid kit 0.31 0.12 0.33 -0.20*** 0.02 329
Functional water source 0.46 0.64 0.81 0.18** 0.35*** 329
Functional drinking water source 0.61 0.54 0.67 -0.07 0.05 329
Hand washing facility 0.54 0.37 0.57 -0.16** 0.04 329
Toilet facility 0.27 0.42 0.90 0.15** 0.63*** 329
Writing utensils 0.94 0.80 0.89 -0.14** -0.05 329
Writing utensils used by children 0.61 0.63 0.79 0.01 0.18*** 329
Art materials 0.91 0.71 0.81 -0.20*** -0.10* 329
Art materials used by children 0.56 0.53 0.70 -0.03 0.14** 329
Fantasy play materials 0.65 0.29 0.25 -0.36*** -0.40*** 329
Children use fantasy play materials 0.40 0.19 0.08 -0.21*** -0.32*** 329
Educational toys/math materials 0.77 0.44 0.67 -0.33*** -0.10 329
Children use Educational materials 0.43 0.25 0.46 -0.18*** 0.03 329

Number of schools 207 59 63

Columns 1—3 show averages by type of preschool. Columns 4-5 show differences between types of
preschools. Differences are based on regressions of dependent variables on binary preschool type vari-
ables using robust standard errors. Summary scores are prepared using the first principal component
of the individual variables and are standardized to a mean of zero and a standard deviation of one.
Observations with missing values are dropped from the summary scores. Variables with a *, **, and
*** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table B3: Classroom setting and teaching practices

CPS IPS SPS IPS-CPS SPS-CPS N
(1) (2) (3) (4) (5) (6)

Classroom setting 0.35 -1.07 -0.18 -1.419*** -0.539*** 327
Length of class (min) 113.78 137.53 172.49 23.74 58.71*** 328
Total length of breaks (min) 43.22 21.07 44.22 -22.15* 1.00 329
Number of children enrolled in this class 25.09 22.56 27.57 -2.53** 2.48** 329
Children present 17.66 14.98 21.21 -2.68** 3.54*** 329
Num. of teachers in classroom 1.01 0.98 0.98 -0.03 -0.03 329
Num. of assistants in classroom 0.03 0.03 0.00 0.00 -0.03** 329
Num. of other adults in classroom 1.03 0.73 0.31 -0.30 -0.72*** 327
Teacher follows curriculum to teach class 0.68 0.46 0.49 -0.22*** -0.18** 329
Teacher documents children’s development 0.38 0.19 0.37 -0.19*** -0.01 329
Teacher documents attendance 0.87 0.68 0.86 -0.20*** -0.02 329

Curriculum content and pedagogy -0.05 -0.23 0.38 -0.179 0.428*** 329
Activities supporting maths× 0.82 0.80 0.71 -0.02 -0.10 329
Quality of maths activities [1-4] 2.68 2.47 2.89 -0.21 0.21 259
Activities supporting literacy× 0.73 0.76 0.89 0.03 0.16*** 329
Quality of literacy activities [1-4] 2.66 2.47 3.39 -0.19 0.74*** 249
Activities supporting expressive language× 0.88 0.80 0.78 -0.09 -0.11* 329
Quality of expressive language activities [1-3] 2.37 2.28 2.67 -0.09 0.31** 279
Activity: reading of storybook× 0.54 0.47 0.46 -0.07 -0.08 329
Quality of storybook activities [1-6] 3.54 2.93 3.86 -0.62* 0.31 168
Activities supporting general knowledge× 0.85 0.90 0.87 0.05 0.03 329
Teaching quality, general knowledge act. [1-6] 3.78 3.89 4.00 0.10 0.22 283
Activities supporting fine motor skills× 0.39 0.41 0.57 0.02 0.18** 329
Teaching quality in fine motor skills act. [1-3] 2.04 2.09 2.31 0.05 0.27** 140
Activities supporting gross motor skills× 0.67 0.58 0.75 -0.09 0.08 329
Quality of gross motor skills activities [1-3] 1.63 1.56 1.85 -0.07 0.22 215
Time of gross motor skills activities (min)× 7.87 8.75 10.42 0.88 2.55** 129
Quality of the teacher’s use of theme [0-4]× 2.06 2.13 2.17 0.06 0.11 280

Teacher-child interactions -0.06 -0.10 0.29 -0.044 0.347** 321
The teacher enjoyed teaching [1-3] 2.58 2.49 2.60 -0.09 0.02 329
The teacher showed negative attitudes [0-2.5] 0.06 0.07 0.06 0.00 0.00 329
Quality of the disciplinary strategies [0-4] 2.95 3.02 3.13 0.07 0.18 329
> 4x negative interactions 0.44 0.53 0.51 0.09 0.07 324
> 8x encouragements 0.43 0.44 0.60 0.01 0.17** 326
Children wait ¿ 5 min without any activity 0.15 0.10 0.10 -0.05 -0.06 329
The teacher correct work & give feedbacks [0-3] 1.86 2.00 2.32 0.14 0.46*** 329
Children ever left without supervision 0.14 0.20 0.24 0.06 0.09 329
Quality of the children engagement [0-4] 2.57 2.76 3.25 0.20 0.69*** 329
Teacher’s awareness of children’s needs [0-3] 1.41 1.36 1.44 -0.05 0.04 329
Teacher’s respect to gender equality [0-4] 3.26 3.19 3.35 -0.08 0.09 328
Class is interrupted at least once 0.58 0.58 0.62 -0.00 0.04 329
Presence of disturbing noise [1-3] 1.36 1.47 1.27 0.11 -0.09 329

Number of schools 207 59 63

Columns 1—3 show averages by type of preschool. Columns 4-5 show differences between types of preschools.
Differences are based on regressions of dependent variables on binary preschool type variables using robust
standard errors. Summary scores are prepared using the first principal component of the individual variables
and are standardized to a mean of zero and a standard deviation of one. Observations with missing values
are dropped from the summary scores. Variables marked with × were dropped from the principal component
analysis to avoid missing values in summary scores. Activities which were not taught were assigned a quality
score of 0. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table B4: Perceived preschool quality and financial contributions of parents

CPS IPS SPS IPS-CPS SPS-CPS N
(1) (2) (3) (4) (5) (6)

Midline
Regular school days without class,last 30 d 2.48 1.51 0.92 -0.969*** -1.556*** 3378

(0.321) (0.305)
Days missed due to personal reasons (last 30 days) 4.32 3.51 3.42 -0.813** -0.902*** 3378

(0.332) (0.332)
Perceived kindness of teacher (1-10) 8.74 8.25 8.57 -0.482*** -0.164* 3379

(0.130) (0.090)
Perceived professional knowledge of teacher (1-10) 8.62 8.09 8.56 -0.523*** -0.060 3379

(0.127) (0.093)
Perceived reliability of teacher (1-10) 8.38 8.02 8.43 -0.364** 0.049 3379

(0.141) (0.122)
Contribution to teacher salary, USD 0.14 0.42 0.16 0.281** 0.022 3360

(0.139) (0.069)
Contribution to school material, USD 35.15 31.70 49.22 -3.440 14.080*** 3354

(2.641) (2.748)
Contribution to construction, USD 0.67 0.67 0.64 -0.000 -0.029 3345

(0.215) (0.135)

Endline
Regular school days without class, last 30 d) 2.13 1.78 1.31 -0.354 -0.818*** 3193

(0.334) (0.216)
Days missed due to personal reasons (last 30 days) 3.47 2.82 3.15 -0.649** -0.313 3050

(0.280) (0.309)
Perceived kindness of teacher (1-10) 8.87 8.71 8.69 -0.161* -0.183** 3193

(0.093) (0.074)
Perceived professional knowledge of teacher (1-10) 8.72 8.57 8.80 -0.153* 0.073 3193

(0.083) (0.070)
Perceived reliability of teacher (1-10) 8.65 8.64 8.84 -0.014 0.190** 3193

(0.116) (0.078)
Contribution to teacher salary, USD 0.18 0.96 0.12 0.776*** -0.058 3158

(0.251) (0.066)
Contribution to school material, USD 46.74 53.32 68.29 6.578** 21.549*** 3165

(3.155) (2.468)
Contribution to construction, USD 0.74 0.77 0.87 0.027 0.129 3172

(0.185) (0.161)

Contributions are trimmed at the 99th percentile to control for outliers. Columns 1—3 show averages by type
of preschool. Columns 4—5 show differences between types of preschools. Robust standard errors clustered at
village level in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table B5: Months enrolled at endline by type of school and subgroups

Any preschool CPS IPS SPS Primary
(1) (2) (3) (4) (5)

Age 2 1.028*** 3.644*** -2.426*** -0.190 -0.076
(0.391) (0.187) (0.363) (0.146) (0.080)

Age 3 0.768 4.699*** -3.023*** -0.907** 0.131
(0.531) (0.227) (0.534) (0.380) (0.199)

Age 4 1.025* 5.166*** -3.469*** -0.671* -0.125
(0.539) (0.230) (0.538) (0.359) (0.359)

Stunted 0.818 4.313*** -3.086*** -0.408 -0.253
(0.500) (0.211) (0.488) (0.250) (0.227)

Not stunted 0.965** 4.631*** -2.988*** -0.679** 0.206
(0.455) (0.201) (0.427) (0.303) (0.213)

Wealth Q1 0.252 3.727*** -3.208*** -0.267 -0.005
(0.680) (0.244) (0.725) (0.302) (0.275)

Wealth Q2 1.438*** 4.502*** -2.753*** -0.311 0.015
(0.524) (0.227) (0.471) (0.270) (0.279)

Wealth Q3 1.484** 5.063*** -3.116*** -0.463 -0.422
(0.600) (0.249) (0.564) (0.343) (0.309)

Wealth Q4 0.566 4.752*** -2.789*** -1.397*** 0.554
(0.551) (0.256) (0.543) (0.418) (0.343)

Household educ. Q1 0.572 4.300*** -3.392*** -0.336 0.036
(0.646) (0.236) (0.630) (0.252) (0.273)

Household educ. Q2 1.038 4.521*** -3.107*** -0.375 -0.133
(0.665) (0.244) (0.662) (0.262) (0.313)

Household educ. Q3 1.545*** 4.575*** -2.417*** -0.613* -0.042
(0.496) (0.223) (0.427) (0.356) (0.274)

Household educ. Q4 0.550 4.593*** -3.035*** -1.007** 0.209
(0.564) (0.246) (0.500) (0.410) (0.349)

Child cog. Q1 0.674 3.487*** -2.696*** -0.118 -0.085
(0.444) (0.202) (0.442) (0.170) (0.152)

Child cog. Q2 1.095* 4.393*** -2.800*** -0.498* -0.202
(0.604) (0.230) (0.582) (0.282) (0.228)

Child cog. Q3 1.329** 4.838*** -2.886*** -0.623* 0.033
(0.587) (0.236) (0.593) (0.370) (0.295)

Child cog. Q4 0.714 5.404*** -3.567*** -1.123*** 0.373
(0.626) (0.260) (0.520) (0.421) (0.392)

Female 1.062** 4.756*** -3.159*** -0.535* 0.022
(0.494) (0.214) (0.466) (0.281) (0.232)

Male 0.859** 4.216*** -2.738*** -0.619** 0.002
(0.425) (0.184) (0.419) (0.269) (0.199)

Same as Table 6 for months enrolled and by sub-groups formed from baseline variables. In bold, we

indicate the subgroup estimates that are significantly different from the first category (at 10% level) e.g.

children aged 3 or 4 are more likely to have ever enrolled to CPS than children aged 2.

*, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table B6: Impact of the program on parenting domains

obs T1 T2 T3 Any T

Midline (age 3–5)
Negative Parenting 6,993 0.014 0.026 0.033 0.022

(0.037) (0.045) (0.044) (0.033)
Socioemotional Parenting 6,993 0.014 0.021 0.061 0.028

(0.045) (0.050) (0.049) (0.041)
Cognitive parenting 6,993 0.065 0.032 0.100** 0.066*

(0.041) (0.043) (0.044) (0.036)

Endline (age 4–6)
Negative Parenting 6,963 -0.006 0.038 -0.020 0.002

(0.042) (0.043) (0.048) (0.039)
Socioemotional Parenting 6,963 0.071* 0.000 0.065 0.052

(0.042) (0.050) (0.049) (0.040)
Cognitive parenting 6,963 -0.015 -0.011 0.017 -0.006

(0.040) (0.048) (0.049) (0.037)

All regressions control for baseline value of dependent variable, child age, child age

squared, and province fixed effects. Missing baseline covariates are replaced by the sample

mean and interacted with a missing covariate dummy. Standard errors clustered on village

level. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table B7: Impact of the program on parenting domains by subgroups

Midline (age 3–5) Endline (age 4–6)
Baseline
characteristics

Cognitive
parenting

Socio-
emotional
parenting

Negative
parenting

Cognitive
parenting

Socio-
emotional
parenting

Negative
parenting

Age 2 0.040 0.001 0.027 0.004 0.039 -0.026
(0.055) (0.068) (0.057) (0.052) (0.055) (0.060)

Age 3 0.063 0.036 0.025 0.021 0.044 0.041
(0.054) (0.054) (0.053) (0.048) (0.053) (0.049)

Age 4 0.093 0.030 0.025 -0.044 0.051 -0.013
(0.059) (0.067) (0.054) (0.067) (0.065) (0.058)

Stunted 0.059 0.037 0.004 0.015 0.063 0.047
(0.057) (0.065) (0.052) (0.051) (0.074) (0.059)

Not stunted 0.062 0.024 0.037 -0.019 0.045 -0.009
(0.044) (0.042) (0.041) (0.044) (0.039) (0.043)

Wealth Q1 0.046 0.008 0.044 -0.044 0.060 -0.041
(0.061) (0.081) (0.068) (0.060) (0.076) (0.073)

Wealth Q2 0.086 0.060 -0.039 0.048 0.048 0.045
(0.055) (0.061) (0.059) (0.061) (0.065) (0.068)

Wealth Q3 -0.055 -0.002 0.051 -0.062 -0.033 -0.008
(0.079) (0.073) (0.068) (0.067) (0.068) (0.067)

Wealth Q4 0.132* 0.026 0.052 -0.006 0.082 0.045
(0.080) (0.065) (0.074) (0.075) (0.065) (0.071)

Household educ Q1 0.070 0.051 0.056 0.058 0.264*** 0.053
(0.059) (0.068) (0.066) (0.054) (0.070) (0.072)

Household educ Q2 -0.058 0.076 0.091 -0.093 0.019 0.033
(0.065) (0.075) (0.066) (0.078) (0.067) (0.069)

Household educ Q3 0.103 -0.011 -0.006 0.099* -0.038 0.007
(0.063) (0.069) (0.059) (0.059) (0.057) (0.073)

Household educ Q4 0.149* -0.030 -0.054 -0.065 -0.071 -0.057
(0.078) (0.061) (0.068) (0.081) (0.056) (0.067)

Child cog. Q1 0.046 0.066 -0.099 -0.007 0.004 -0.103
(0.054) (0.083) (0.067) (0.061) (0.057) (0.067)

Child cog. Q2 -0.007 -0.061 0.020 -0.032 0.034 0.082
(0.060) (0.069) (0.057) (0.068) (0.070) (0.067)

Child cog. Q3 0.039 -0.001 0.046 0.031 0.051 0.079
(0.073) (0.074) (0.063) (0.061) (0.069) (0.063)

Child cog. Q4 0.135* 0.066 0.091* -0.022 0.053 -0.031
(0.081) (0.064) (0.053) (0.074) (0.068) (0.061)

Female 0.051 0.045 0.053 -0.040 0.049 0.077
(0.048) (0.056) (0.043) (0.052) (0.052) (0.052)

Male 0.072 -0.002 -0.009 0.029 0.046 -0.070
(0.045) (0.047) (0.047) (0.044) (0.051) (0.047)

Tables shows estimates from separate regressions of an outcome variables on a joint treatment group (T1-
T3) dummy variable and control variables. Education background refers to the average years household
members spent in school. All regressions include usual control variables. Missing baseline covariates are
replaced by the sample mean and interacted with a missing covariate dummy. In bold, we indicate which
estimate are significantly different (at 10%) from the first category. For instance, negative parenting is
significantly worst for male than female children. Standard errors clustered on village level. *, **, and ***
indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table B8: Perceived return to education

Optimal
preschool

age

Optimal
primary

school age

Return
primary
school

Return
secondary

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

Midline:
T1 -0.139** -0.051* 0.005 0.000

(0.054) (0.027) (0.004) (0.003)
T2 -0.139** -0.027 0.007* 0.004

(0.059) (0.028) (0.004) (0.004)
T3 -0.219*** -0.058** 0.002 0.001

(0.060) (0.029) (0.004) (0.004)
Control group mean 4.124 5.942 0.065 0.086

T2 or T3 -0.180*** -0.043* 0.005 0.002
(0.052) (0.025) (0.004) (0.003)

Observations 6611 6611 6611 6611
Endline:
T1 -0.122** -0.051* 0.003 0.000

(0.047) (0.029) (0.004) (0.003)
T2 -0.126** 0.012 0.004 0.002

(0.056) (0.035) (0.004) (0.003)
T3 -0.157*** -0.070** 0.000 0.001

(0.049) (0.032) (0.004) (0.003)
Control group mean 4.394 6.080 0.068 0.085

T2 or T3 -0.142*** -0.030 0.002 0.002
(0.046) (0.029) (0.003) (0.003)

Observations 7014 7014 7014 7014

We use province dummy and age as control variables. Row “T2 or T3” shows parameter of regression

model with a joint dummy variable for T2 and T3. Estimates correct for heteroskedasticity and

within-village correlations. *, **, and *** indicate significance at the 10%, 5%, and 1% levels,

respectively.
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Appendix C: Children test scores
This Annex summarizes the individual tests and scoring methods used in this

paper. An in-depth discussion of the tests, scoring methods, cultural adaptations

and pretesting procedures can be found in Berkes et al. (2019).

To ensure that children correctly understood the tests and that the test were

reliable, the research team pretested every instrument at least three times before

collecting data in the sample villages. The survey firm translated the questionnaires

into Khmer and an independent third party back-translated them into English which

led to further refinements in the instruments. The final child assessments included

a total of 15 individual tests at baseline, 17 at midline and 20 at endline.

Before constructing the composite scores of child test domains, individual tests

were first scored and standardized thus ensuring that all tests contributed equal

variance to their composite score. Scoring was done by assigning 1 point for each

correct response and summing up these points to create an individual score for each

test. When a child was unable to complete the practice trial of a test, a score of

zero was assigned for this test as long as the child participated in the other tests.

Standardization of each test score was done with the control group mean of the

same wave by subtracting the mean and dividing by the standard deviation of this

wave. All standardized test scores of one domain (e.g. executive function) were

then aggregated into a domain score (either cognitive development score or socio-

emotional development score) using the approach described in Anderson (2008) and

standardized again by subtracting its sample mean and dividing by the sample

standard deviation of the domain score for better interpretability. After these steps,

we obtained the following composite scores:

1. Executive function:

1.1. The construct inhibitory control is assessed with the head-knee task. The

test has two stages. In the first stage, the child stands in front of the

enumerator and is asked five times to touch his/her head or knees. In a

second stage, the child is asked to do the opposite of what the enumerator

says.

1.2. Working memory (short-term auditory memory) is assessed with a for-

ward digit span test in which children have to repeat sequences of digits

which increase in length.

1.3. The Dimensional Change Card Sort test is used as a measure of cognitive

flexibility. We followed the procedures outlined in Zelazo (2006) using

cards with two colours (blue and red) and two pictures (boat and rabbit).

To reduce the burden on tested children, we followed the protocol with the

exception that children needed to pass the pre-switch phase (at least 5 out

of 6 correct) in order to participate in the post switch phase. The border
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version of the test was only administered at endline. The demonstration

phase of the test included one practice trial. As per protocol, this practice

trial was not used to determine whether a child is eligible for the test as

it could have performed well by chance.

1.4. We use a self-developed cancellation task to measure sustained attention.

In this test, children see a printed matrix with different symbols and are

asked to cross-out all symbols that match the given one (e.g. cross out

all flowers). When completed, a larger matrix is given and a new symbol

has to be crossed-out. The test continues until a child has completed 4

matrices, crossed out more wrong than correct images in a matrix, until

the child loses attention, or states that it is done. The test was scored by

using the difference between correctly and incorrectly crossed out images.

2. Language:

2.1. Receptive vocabulary skills are assessed 78 with a test derived from the

TVIP. In this test children are asked to match a word to one out of

four pictures. The version used in the Cambodian context was culturally

adapted during piloting and validation exercises prior to baseline data

collection and with the support of key informants. The final instrument

includes 82 pictures with a rule that the test stops after 6 out of the last

8 pictures were wrong. All other language development tests were taken

from the MELQO.

2.2. Expressive language skills are assessed by asking children to name up to

10 things that can be eaten and up to 10 animals they know. The final

score is the number of recalled items.

2.3. Receptive language is assessed with a listening comprehension test in

which a short story (116 words) is read to the child. After reading the

story, the child is asked five questions about the content of the story.

2.4. Knowledge of reading concepts is assessed by showing a children’s story-

book and asking how the book should be opened and where and in which

direction one should start reading the story.

2.5. Reading skills are assessed with a letter name knowledge test in which

children have to identify common letters of Khmer script.

2.6. Endline only: A name writing test was conducted to assess whether chil-

dren were able to write their own name.

2.7. Endline only: An initial letter identification test was conducted in which

children were asked to name the first alphabet letter letter of words that

were read to the child
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2.8. Endline only: Reading skills were assessed by asking the child to read

out loud different printed words.

3. Early numeracy:

3.1. Midline only: The tests for early numeracy includes a self-developed test

for measurement concepts, e.g. if the child understands concepts such

as tallest/shortest, in which the child had to point to different printed

objects.

3.2. In a test for verbal counting, children had to count up to 30.

3.3. Numbers and operations are also administered with a self-developed quan-

titative comparison test where children had to compare the number of

printed objects on two sides of a page.

3.4. A number identification test analogous to the letter name knowledge test

was used.

3.5. A self-developed shape recognition test was used to test if children are

able to identify basic geometric shapes.

3.6. Endline only: Children were asked to read printed arithmetic problems

and say the correct answer (e.g. 2+1).

3.7. Endline only: A spacial vocabulary test was conducted in which the child

was shown 4 pictures with a ball and a chair. The child was asked to point

to the correct picture with the ball either on, under, in front or next to

the chair.

4. Fine-motor development:

4.1. A drawing test, where children copy shapes, like circles or squares, was

used to assess fine-motor skills.

4.2. A draw-a-person test

5. Socio-emotional problems: The recommended method was used to create a

total difficulties score, i.e. summing up scores of the individual subcomponents

without standarizing first. The subcomponents are:

5.1. Emotional symptoms

5.2. Conduct problems

5.3. Hyperactivity/inattention

5.4. Peer problems

6. MDAT socio-emotional skills: We use the socio-emotional MDAT test

score for socio-emotional skills
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