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This paper experimentally examines the impacts of a large-
scale government program that increased the supply and 
quality of community preschools in rural Cambodia. The 
construction of new preschool facilities was paired with 
two demand-side interventions designed to stimulate addi-
tional enrollment into preschools. The newly constructed 
preschools caused an increase in enrollment rates but the 
demand-side interventions did not. One year after the pro-
gram started, the paper finds small and significant impacts 
on cognitive (0.04 standard deviations) and socio-emo-
tional development (0.09 standard deviations). The analysis 
shows that the cognitive impacts are driven by children 

from the wealthiest quartile, while the program had limited 
impacts on children from the poorest families. The effects 
on cognitive development increased after two years for the 
wealthiest (the cognitive gap widened) while the effects on 
socio-emotional development faded out across the board. 
Using detailed classroom surveys and in-class observations, 
the paper shows that the program had large impacts on the 
quality of preschool infrastructure and materials but only 
limited impacts the quality of educational processes—the 
results therefore suggest that further improvement of those 
processes might be needed to foster the development of 
disadvantaged children.
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1 Introduction

Robust early childhood development lays the foundation for greater human capital

development in childhood and beyond (Heckman, 2006; Cunha and Heckman, 2007;

Almond, Currie and Duque, 2018). Enrollment rates in pre-primary education 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 relatively 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, Yoshikawa

and Boller, 2011; Ichino, Fort and Zanella, 2019; Andrew et al., 2019) or services are

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

is the case for high-income as well as low- and middle-income countries.

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. We assess whether the construction

of new preschools is sufficient to induce behavioral responses, and whether additional

awareness campaigns about preschool services matter to stimulate enrollment, parental

involvement and, ultimately, the cognitive and socio-emotional child development. Our

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

(CPS) and associated activities within villages (which we refer to as T1); the addition

of a home visit by a village chief plus a door-to-door campaign 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 provided more intensive caregiver

training sessions that focused on good parenting, the value of nutrition, and the im-

portance of preschool (T3). The 305 study villages were randomly assigned either to

a control group (C) or one of the treatment arms. The intervention occurred in a

context where other preschool services were already available to families. The program

was designed to upgrade informal preschools (IPS), so the new CPS replaced an IPS.

At the same time, some villages had access to a state preschool (SPS)—co-located in

a primary school and of arguably better quality than both IPS and CPS. These SPS

remained available to preschool-age children after the new CPS opened. Note that we

use the terms CPS and IPS for expository clarity here; this is not the formal or usual
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nomenclature in Cambodia where both types of preschool are considered “informal.”

The number of experimental studies on the effectiveness of large-scale early child-

hood education and care programs in low-income countries is limited and results tend

to be mixed. While positive short-term effects on child development are found for

Mozambique (Martinez, Naudeau and Pereira, 2017), other studies find insignificant

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

2019; Bernal et al., 2019).1 Differences in socio-economic conditions, along with the

nature and quality of preschools on offer, make it difficult to draw broad conclusions,

particularly when these differences are unobservable or undocumented. Our study adds

to the literature by providing evidence on a large, well-implemented public preschool

construction program in rural Cambodia. The key outcomes of interest are preschool

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

opment. We collected three rounds of data on about 7000 children to analyze impacts:

a baseline survey at the start of the program, a midline survey one year later, and

an endline survey two years later. Baseline information on households, villages and

preschools allows us to investigate the extent to which impacts vary by background

characteristics such as family socioeconomic status.

Previous research has shown, that the provision of information about the return

to education can affect education choices (Nguyen, 2008; Jensen, 2010). Therefore,

preschool construction was complemented with two different demand-side interven-

tions, the door-to-door program and the home-based program, that aimed to increase

preschool enrollment by increasing caregiver’s awareness about the availability and im-

portance of preschool education, and to strengthen demand through community mo-

bilization. The goal was to use demand-side interventions to shift additional children

into preschool in order to enable inferences to be made about the impact of preschool

on marginal beneficiaries (Carneiro, Heckman and Vytlacil, 2011; Carneiro, Lokshin

and Umapathi, 2017; Nybom, 2017; Cornelissen et al., 2018).

While most of the experimental or quasi-experimental studies on preschool pro-

grams provide some indicators of “structural” quality (such as class size, child-teacher

ratio or teacher qualifications), “process” quality (such as the pedagogical practices

and the quality of teacher-child interaction) is less often observed and therefore can-

1Evidence 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,
Galiani and Manacorda, 2008; Berlinski, Galiani and Gertler, 2009; Engle et al., 2011; Rao et al.,
2014).
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not be compared to other available preschool services (or between studies). This is

a limitation since process quality seems particularly predictive of child development

(Araujo et al., 2016; Araujo, Dormal and Schady, 2019). Recent evidence on teacher

training programs show mixed effects with positive impacts often fading out quickly

(Yoshikawa et al., 2015; Ozler et al., 2018; Wolf et al., 2019). Yet, in a large exper-

iment in Colombian public preschools, Andrew et al. (2019) show that pedagogical

training can improve the learning environment and children’s cognitive development

while improvements in structural quality alone do 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 CPS compared to its alternatives

in Cambodia and how this mediates the effectiveness of the intervention.

We have three 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 11 percentage

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

four and six years old (compared to 59% in the control). Put differently, they were

enrolled, on average, about one month more than children in the control group (who

had been enrolled for about 5.4 months).

Second, the average intent-to-treat impacts of the intervention on child develop-

ment outcomes (i.e., the simple comparison of children in treatment versus control

villages) were small one year after the program started and had disappeared two years

afterwards. More specifically, children in treatment villages scored about 0.04 standard

deviation (SD) higher on an index of cognitive development (made up of measures of

early literacy and numeracy along with executive function), and about 0.09 SD lower

on a measure of socio-emotional problems (the Strengths and Difficulties Question-

naire) after one year of implementation. After two years, these impacts were smaller

and no longer statistically significant. These overall results mask considerable varia-

tion, however. Strikingly, the impacts on cognitive development for children from the

wealthiest quartile of households in the sample were large and statistically significant:

0.09 SD after one year of the program and 0.13 SD after two years (while impacts

on enrollment levels were similar across wealth quartiles). These results suggest that

wealthier families were better able to take advantage of the CPS.

Third, we find that enrollment increases were not different across the treatment

arms. Children in villages where the demand-side interventions were deployed were

5



not systematically more likely to enroll in CPS (or any type of preschool). This was

despite the fact that caregivers in those villages are more likely to recall having received

a leaflet promoting preschool enrollment (+8 pp) and participating in home-based pro-

gram sessions (+10 pp). Our findings therefore suggest that the demand-side interven-

tion did not modify the effects of the supply-side component of the program: it did

not significantly increase enrollment and did not modify the performance of the CPS.

While substantial effort went into designing and implementing the demand-side com-

ponent, we cannot rule out the possibility that it did not have the intensity required to

make a large enough difference and that a more intensive program (e.g., more frequent

household visits, more intensive home-based programs) might have had bigger impacts.

At the same time, the construction 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. It is possible that, in the context of small and rural villages

in Cambodia, additional demand-side programs did not convey any information over

and above the construction itself.

There are various potential reasons why we find relatively modest average reduced-

form impacts. First, much of the enrollment change stemmed from enrollment shifts

across preschool types rather than increases in overall enrollment in preschool. Indeed,

while some CPS enrollments came from households that would not have enrolled absent

a newly built CPS, the construction of CPS induced a large reduction in IPS enrollment

and a more modest reduction in SPS enrollment. Since the construction of CPS aimed

to upgrade informal arrangements and ensure a higher and uniform quality standard,

the substitution between CPS and IPS was expected. Less expected, however, was the

slight reduction (-8 pp) in enrollments at state preschools. These reduced-form effects

reflect both the enrollment of children who would not have enrolled in school in the

absence of the program and the substitution between CPS and preschools that were

already available to parents, IPS and SPS.2

Second, while CPS construction led to substantial increases in infrastructure and

material availability (“structural” quality) this was not accompanied by a concomitant

improvement in the quality of the education content (“process” quality). Classroom

observations show that CPS were substantially better than IPS in structural quality,

2A companion paper, Berkes and Bouguen (2019), explicitly studies the issue of substitution using
the midline data and finds that the modest average reduced form effects at midline are consistent with
substantial effects on children who would have stayed at home absent the program, while the effect
on children who would have gone to existing preschools (IPS and SPS) is small and insignificant.
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and similar to SPS in this dimension (teacher characteristics and classroom setup were

similar, classroom equipment was actually better in CPS than SPS); they also show

that curriculum content and quality of pedagogy, as well as the frequency and quality

of teacher-child interactions, were only slightly better in CPS than IPS—while those in

SPS were substantially better. Our results are therefore 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; Araujo, Dormal and

Schady, 2019; Andrew et al., 2019).

Third, our finding of small short-term impacts followed by a later (medium-term)

fade-out, for example once children are in primary school, is not unprecedented in the

literature. Recent studies in Colombia and Malawi have documented similar patterns

(Andrew et al., 2018; Ozler et al., 2018). Evidence from the United States suggests that

medium-term fade-out might nevertheless be consistent with long-term improved out-

comes perhaps because other—non-measured—aspects of child development improved

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

that reaping the full medium- and long-term benefits of preschool might require com-

plementary investments at later stages of human capital development. For example, it

is possible that high-quality primary schools, which may be in short supply in Cambo-

dia, are required to sustain impacts.3 If wealthier households are more able to invest

in complementary and high-quality inputs during preschool and then into the primary

school years (including by having access to higher quality primary schools), this might

explain the sustained impacts on cognitive development for children from those house-

holds. Further research that tracks individuals over longer periods of time would be

necessary to investigate these various hypotheses.

The paper is structured as follows. Section 2 provides some context and background,

and then details the program that we are evaluating; 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 framework and discuss our findings. A final brief section concludes.

3Johnson and Jackson (2018) document such dynamic complementarities between the Head Start
program and investments in primary and secondary schools in the United States.

7



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 ($3,300 in PPP terms). The country also faces multiple challenges in the edu-

cation sector. With a preschool enrollment rate in 2009 of 40% among five-year-olds

(MoEYS, 2014), Cambodia fares poorly in comparison to neighboring Thailand and

Vietnam.4 To increase the capacities and quality of its education system, the Cam-

bodian government received a first grant from the Global Partnership for Education

(GPE I) of $57 million for the period 2008—2012. The government, in cooperation

with the World Bank, used part of the resources to invest in the expansion of the

national early education system, which is composed of formal preschools, informal

preschools, and parenting programs. Over the period of this grant, preschool enroll-

ment of five-year-olds increased from 40% in 2009 to 56% in 2012 and 66% in 2016,

while enrollment of three- and four-year-olds remained at a low 20% and 37% in 2016,

respectively (MoEYS, 2014, 2017). Bouguen et al. (2013) have evaluated the impact

of the early childhood education and development (ECED) components of GPE I on

child development 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.

To improve primary school readiness and be on track with the Sustainable Devel-

opment Goals,5 the Government of Cambodia, with the support of the World Bank,

launched another education expansion program for the period 2014—2018. The plan

was financially supported by a second GPE grant (GPE II) of $38 million, again admin-

istered by the World Bank, with the objective of strengthening the existing foundation

of Cambodia’s education system. Of this amount, about $20 million were allocated to

a component focused on ECED programs. Our study focuses on the sub-component

that includes the construction of formal community preschools.

4Source: Data from UNESCO Institute for Statistics.
5The SDG 4.2 states that all children should benefit from at least one year of pre-primary education

by 2030.
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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 infor-

mal (community) preschools (IPS).6,7,8 GPE II introduced a new type of community

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

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

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

teachers benefit from two years of formal training in a MoEYS teacher training center

in Phnom Penh. They receive a monthly salary of roughly $250 to teach for three

hours a day, five days a week. Almost all SPS are attached to a public primary school

and have access to classrooms equipped with teaching and play materials, along with

better overall infrastructure (including sanitation facilities).9

In contrast, IPS are typically not attached to a primary school. The local commu-

nity establishes the IPS and covers operational costs. This includes the IPS teacher

salary, which is at the discretion of the local commune council. Constrained by council

budgets, it varied from $30 to $50 per month at the time of our baseline; most IPS

teachers rely on other income sources for their livelihood. IPS teachers are trained for

about 35 days by provincial education departments before they begin work. Teachers

provide a two-hour preschool class five days a week. The quality of IPS can differ

substantially across villages as communes have to establish IPS with their own funds.

Consequently, IPS classes are often held in a teacher’s home, a community hall, or a

pagoda. IPS often lack appropriate equipment, materials, and facilities. In most cases,

IPS lack even the most rudimentary equipment.

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; some were established in villages

6As mentioned above, we use this term for expository clarity; this is not the formal or usual
nomenclature in Cambodia.

7According 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.

8See Bouguen et al. (2013) for an impact evaluation of each type of preschool developed in the
context of the GPE I.

9The program designers and research team did not anticipate the presence of SPS in the experi-
mental villages. Villages with a preexisting SPS were not supposed to be eligible for the program.
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that previously had no preschool or were too large to be served by one preschool alone.

In contrast to IPS, CPS benefit from uniform quality standards such as a standardized

building directly financed by the GPE II. CPS have a capacity of 25 children and are

supposed to be fully equipped with tables, chairs, a blackboard.10 MoEYS is respon-

sible for the curriculum, teacher recruitment and training, and ongoing monitoring of

the facility, including regular payment of teacher salaries. CPS teacher training lasts

35 days and includes lessons in pedagogical strategies, curriculum content, testing, and

how to operate a CPS. Teachers are also trained in basics of child development, child

rights and parental education. All teachers participate in a written examination be-

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

materials tailored to the CPS curriculum. The CPS teacher is usually a community

member who, after completion of the training, gives a two-hour class each day, five

days a week, to children aged three to five years.

Irregular payments of IPS teacher salaries and the lack of a specialized building

made the IPS model unsustainable, and many schools planned under GPE I either did

not open or operated only for a short time (Bouguen et al., 2013). Given these problems

with the IPS model and the high costs of SPS, the Cambodian government considered

CPS a promising, less costly alternative that—due to a better curriculum and uniform

quality standard—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. It also would have proven difficult due to the more

intensive teacher training program and to the lack of sufficient personnel to train many

teachers at once. The Cambodian government therefore decided to scale up CPS as a

feasible intermediate model between IPS and SPS. The primary conceptual differences

between CPS and IPS are the standardized building, equipment, and monitoring of

regular teacher salary payments. CPS teachers do not receive the same salary, training,

and support as SPS teachers.11

10See the pictures in Figure A.1 for an example of the standardized CPS building.
11Based on initial findings from this impact evaluation in 2018, the government provided additional

funding to communes to significantly increase salaries of 500 CPS teachers. For these teachers, CPS
class duration increased from two to three hours and responsibility for the HBP was assigned to CPS
teachers.
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2.3 Demand-side intervention: Door-to-door awareness cam-

paign and parenting program

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

demand-side intervention aimed at stimulating demand for ECED programs by speak-

ing directly to individual caregivers. The goal was to sensitize them to the 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).

At baseline, caregivers received a printed leaflet that had information about the newly

established CPS. It noted that the teacher had been trained and it suggested how

preschool in general could help children improve primary school readiness and, poten-

tially, their overall educational attainment. In addition, the leaflet provided informa-

tion about average income in Cambodia by educational background, visualized in a

graph and using data from the Cambodian Socioeconomic Survey 2009. Caregivers

received another informational leaflet about one year later, at midline.12 The local

village head and the field staff responsible for the study’s data collection performed

the D2D activities.

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

early childhood education service to support parents of children aged zero to five years.

However, it was redesigned as supplementary to CPS, aiming to enhance the effect of

CPS enrollment. The program is implemented by local “core parents” who receive ini-

tial and ongoing training from MoEYS. The 35 day long training covers a wide range

subjects such a child rights, pre- and postnatal care of mothers, hygiene, nutrition, dis-

ease prevention, developmentally appropriate activities for children, school readiness,

disabilities, health services, child protection. Similarly to CPS teachers, core mothers

participate in a written examination before and after the training. They are respon-

sible 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 years.

“Core parents” are volunteers who only receive stipends while in training. The HBP

was supposed to take place regularly; it was designed as a more intensive demand-side

12The content of the leaflets was developed in cooperation with MoEYS. After baseline, we re-
ceived feedback from village heads that the leaflet contained too much information (see Figure A.2).
Therefore, the midline leaflet was simplified to focus only on the advent of a new CPS (see Figure
A.3).

11



intervention than the D2D.

2.4 Costs of CPS and other preschools

Before turning to the evaluation design and findings, it is useful to briefly review the

costs of the program.13 Total annual costs for running 500 CPS, of which 250 were

initially planned to be constructed within the study sample, were estimated to be

$3,136,743. The average annual costs per school were $6,273. Using the average class

size of 24.5 from the endline survey, this implies annual costs of $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.14

3 Evaluation Design and Data

3.1 Randomization and sampling

This evaluation of the CPS program is based on a randomized controlled trial.15 All

sample villages are situated in the south and northeast parts of Cambodia (see map

in Figure 1). 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 ran-

domly 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.16 The design is summarized in Table 1.

13A full discussion of cost estimates can be found in the SIEF impact evaluation report (Berkes
et al., 2019b). The cost estimates are based on the ingredient method which aims to cost every
resource required to make an intervention happen. This includes support costs, such as management,
administrative and overhead costs which support the intervention above the level of direct community
level implementation. Therefore, 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)).

14The cost estimates reported here are based on a model using mid-range estimates for unobserved
costs. Under all models, costs per child at SPS were 50%—126% higher than at CPS. Due to the
lacking uniform quality standards no cost estimates for IPS were calculated.

15The study was preregistered at AEA’s Social Science Registry (AEARCTR-0001045).
16The randomization was performed with a list of 310 eligible villages provided by the government.

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 duplicated or could not be
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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 (midline),

and an endline survey in May—July 2018 (endline). In addition, a brief monitoring

survey was conducted in late 2016 to confirm that CPS construction was proceeding

as scheduled. With 91% of CPS constructed before follow-up, 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 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.17 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 the baseline data-collection exercise in 2016, the survey firm sampled up to

26 eligible households per village, using an adapted version of the EPI walk.18 This

method guarantees the baseline sample is representative for households with children

at preschool age within the village.19 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.

For the baseline data collection, 7,053 eligible households were identified. Extra

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, less than
100% 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.

17As 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.

18EPI refers to the Expanded Programme on Immunization of the World Health Organization; see
e.g., Henderson and Sundaresan (1982).

19The sample is not nationally representative. As mentioned above, 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.
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household sampling was conducted at midline in villages where the number of eligible

households at baseline was below 10. An additional 53 households were therefore added

to the sample at midline.

3.2 Data

3.2.1 Survey and instruments

The survey firm recruited interviewers based on their familiarity with data collection

and their experience with young children. To ensure that children and parents correctly

understood the questionnaire and that the instruments 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 translated them back into English, which led to further refinements. The

research team participated in the interviewer training conducted by the local firm’s

fieldwork manager. Field staff were organized into six groups, each comprising four

interviewers, one supervisor, and one field editor. All supervisors had several years of

data collection experience in Cambodia and were responsible for household sampling

and quality control procedures. Editors supported supervisors by doing spot checks

and interviewer observations, and they conducted independent reinterviews of at least

20% of interviews in each village.

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

eligible child were conducted.20 At the village level, interviews were conducted with

village heads and preschool teachers. In addition, the endline data collection was

complemented by a classroom observation survey conducted at all preschools within

the sample villages.

The household survey includes information about family structure, household wealth,

and other socioeconomic background characteristics. We construct a dwelling quality

index and household assets index using Multiple Correspondence analysis (MCA). Each

variable was coded using the sign of the coordinate of the first MCA dimension. We

then used the standardized version of each coded variable, and averaged them to create

20The caregiver is defined as the direct relative (parent, grandparent, aunt/uncle, or adult sibling)
who takes care of the child most of the time. In most cases, the caregiver is a biological parent (60.4%
at baseline, 58.7% at midline). In the provinces of Kampong Speu, Kandal, Prey Veng, Svay Rieng
and Takeo, the caregiver is often a grandparent of the child. These are provinces with relatively high
levels of manufacturing industry; mothers who work in factories only occasionally get to spend time
with their child during the work day.
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a wealth index from which we derive wealth quartiles. The caregiver survey includes

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

(Strengths and Difficulties Questionnaire), 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 par-

ents 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 pro-

vide emotional support and responsiveness. More “negative parenting” means parents

are more likely to use harsh or punitive approaches to discipline their child. Last, the

survey includes information about home visits, D2D activities, and participation in the

HBP, as well as the caregiver’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 includes a comprehensive battery 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 are based on the Measuring

Early Learning Quality and Outcomes (MELQO) toolkit. (See UNESCO (2017) for a

description of the measures-of-development process and Raikes et al. (2019) for evidence

of validity).21

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)22; a receptive vocabulary test based on

picture recognition derived from the Test de Vocabulario en Imagenes Peabody (TVIP),

a version of the Peabody Picture Vocabulary Test adapted for Spanish-speaking popu-

lations that was normed to low-income populations in Mexico and Puerto Rico (Dunn

et al., 1986; Dunn and Dunn, 2007); a test for knowledge of reading concepts (based on

a monitoring tool used by the Cambodian Ministry of Education’s Early Child Devel-

opment Department); and a sustained attention test. Children’s socio-emotional devel-

opment was measured using the caregiver-reported Strengths and Difficulties Question-

21An 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. (2019a).

22No cultural adaptation of words or pictures was conducted since the test was working well in the
field and changes were not deemed necessary by the local staff.
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naire. Since the overall purpose was to generate a well-functioning test for Cambodia

(as opposed to maintaining consistency for other purposes, such as international com-

parisons), adaptations were prioritized to ensure adequate fit to the local context.

While most tests in the early literacy, numeracy, and fine-motor skill domains relate

directly to the CPS curriculum, executive function tests are only indirectly related.

Before constructing the composite scores of child test domains, individual tests

were first scored and standardized, thus ensuring that all the tests contributed equal

variance to the composite score. For almost all the tests, scoring was done by assigning

one point for each correct response and summing 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 by subtracting its sample mean

and dividing it by its sample SD. All standardized test scores of one domain (e.g.,

executive function) were then summed into a domain score and standardized again

by subtracting its sample mean and dividing by the sample SD of the domain score

for better interpretability. The individual tests, their distributions, and the scoring

methods are summarized in Appendix B.

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

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

interventions and alternative services. 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 do-

mains: teacher characteristics, equipment, classroom setting, curriculum content and

pedagogy, and teacher-child interactions.

3.2.2 Balance at baseline

Baseline characteristics of villages, households, children, and their caregivers are sum-

marized 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, house-
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hold, and caregiver characteristics. The characteristics for T1 and T3 have only minor

differences with the control group.23 However, the characteristics for T2 have larger

differences, in particular for variables that one might expect to be associated with child

outcomes as well. We address this issue by controlling for these characteristics in our

main regressions.

Table 3 also highlights some significant baseline differences in preschool enrollment

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

tioned 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 non-SPS).

Similarly, the HBP intervention started in some treatment villages before baseline.

These baseline imbalances at the individual level are confirmed by imbalance in the

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

Table 8. 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. As seen, baseline results do not pick up any significant cognitive differ-

ences 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 pro-

grams is only marginally superior 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 in average 10 days too

late in comparison with the roll-out the CPS construction.24 The case is less favor-

able for HBP, which has been rolled out before baseline.25 Since HBP is considered

as a demand-side intervention with no expected short-term effects on cognitive perfor-

mances, early participation of parents in the HBP is unlikely to have any detrimental

impacts to our experimental design.

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

to be less available in the treatment groups compared to the control group (Table 8).

23A multidimensional binary poverty index was constructed for each household using baseline data
and an adapted version of the method suggested by Alkire and Santos (2010) with k=0.3; i.e., all poor
people must be deprived in at least 30% of the weighted indicators. This multidimensional poverty
index is based on the indicators for health, education, and living standards.

24Given the inherent constraints in conducting such large scale program, we consider these imbal-
ances as marginal.

25This is probably due to the fact that setting up an HBP takes much less time than building a
CPS.
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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 a SPS (-11 pp). Since SPS have much better quality than

CPS (as we discuss in section 3.2.4 below), this small imbalance, which we attribute

to chance, is likely to provide a baseline cognitive advantage to the control group,

therefore driving down our estimates of CPS impacts on cognitive development.26

3.2.3 Attrition

To minimize attrition associated with seasonal migration related to the agricultural

cycle, all survey waves were completed before the beginning of August of each year.

Families often move to different villages or are too busy for interviews due to agricul-

tural work during the school breaks in August and September. An overview of attrition

patterns is given in Table 4. Most importantly, attrition and the random assignment

are not related, as shown in columns 1 and 3 of Table 4 for both the midline sample (left

three columns) and the endline sample (right three columns). Column 2 shows that

attrition is not significantly related to a set of variables strongly associated with child

development. 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. As evident from column (3), the

addition of households to the sample at midline causes differential attrition to become

significant for T1 at midline since fewer households were added to this group. The

overall level of child attrition is around 10% at both midline and endline, and mostly

due to seasonal migration.27 While not unreasonably high compared to similar studies

in other countries, and while not likely to differentially affect the various treatment

arms of the study (and therefore not affect the internal validity of our analysis), we

26Another interpretation of the imbalance in the SPS availability is as a SUTVA violation. If, for
instance, the experiment caused SPS to be opened in priority in control villages or, inversely, if the
presence of a CPS caused an SPS to shut down in the treatment village, this would be a violation
of the SUTVA. We do not, however, believe this to be a likely explanation. If the SPS were indeed
scaled up in the control group (and/or scaled down in the treatment groups), we would expect to see
an increasing number of SPS being open in the control (and/or being shut in the treatment groups)
as time goes on. Table 8 confirms that the gap in SPS availability is present at baseline but stay
relatively stable with time.Moreover, setting up SPS would take time, and the imbalance we observe
is at baseline—it would be very unlikely that these changes would have occurred so quickly—i.e.
before the deployment of CPS

27Reasons for attrition of 597 households at midline: child does not currently live in the village
(542), caregiver/child temporarily not at home (34), reason unknown (10), household unknown (5),
refusal (3), child passed away (3).
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recognize that the external validity of our results is limited to households that didn’t

relocate at midline or endline.

3.2.4 Quality of CPS and other preschools

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

observations and parent reports.

Classroom observations

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 in our sample.28

While recruitment and training procedures are similar for teachers of IPS and CPS,

only CPS benefit from a standardized building. In contrast, SPS teachers are recruited

through a different process and teach in classrooms within the premises of a primary

school. As the impact of this evaluation is highly context specific and depends on

not only the quality of the intervention itself but also its alternatives, we compare

the different preschools in 5 dimensions of structural quality (teacher characteristics,

equipment, classroom setting) and process quality (curriculum and pedagogy, teacher-

child interactions) to give the results detailed context.

Table 5 summarizes teacher characteristics and equipment of the preschool facility.

As shown in columns 4 and 5, teachers in CPS and IPS are very similar. SPS teachers

differ significantly: they are 41 percentage points more likely to have at least nine

years of education and 55 percentage points more likely to have at least 12 years of

education than CPS teachers. In addition, they perform a large (0.51 SD) higher on

the Raven’s Progressive Matrices Test. They are also significantly more likely to have

had more than eight weeks of teacher training. Surprisingly, SPS also have a higher

share of teachers with no training at all. The salary difference between SPS and CPS

teachers is substantial. The SPS teacher salary of $250 is more than twice as high as

the monthly GDP per capita, and is more than four times greater than CPS teacher

compensation. While all SPS and almost all CPS and IPS teachers receive their full

salary, SPS teachers are more likely to receive it regularly.29

28Note that this is not representative of IPS and SPS in Cambodia. In particular, it does not
represent the sample of IPS after their initial construction, e.g., what was evaluated in Bouguen et al.
(2013). Only IPS still operating at the time of endline are represented in this sample. These IPS are
positively selected in terms of sustainability and therefore also most likely positively selected in terms
of quality.

29Once again, we note that one caveat of this comparison is that preschools that do not pay a
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Both IPS and SPS lack tables and chairs for teachers and students, but almost all

CPS have them due to the successful centralized procurement process. CPS are also

much more likely than IPS to have writing utensils, art materials, fantasy play mate-

rials, and educational toys. However, CPS are less likely to have access to electricity,

a functional water source, or toilet facility. While SPS are most often attached to a

primary school and IPS often take place in a teacher’s home, CPS tend to be solitary

structures without close proximity to a water supply or toilet facilities.

Table 6 shows classroom setting and teacher behavior based on the observation

of one full preschool class. CPS and IPS classes last approximately two hours, while

SPS classes last three hours. Enrollment and attendance numbers differ significantly

between preschool types, with the highest attendance rates for SPS classes (77%) fol-

lowed by CPS (70%). IPS classes, which tend to have the smallest number of students

enrolled, have the lowest attendance rate (66%). With an average of 25 enrolled chil-

dren CPS classes are at the maximum official capacity (although the 70% attendance

rate suggests that they are not actually used at that capacity). Teachers were asked

if they followed a curriculum and if they could show proof of how they tracked chil-

dren’s development and attendance. Differences between CPS and IPS are significant

for these items, and CPS teachers are even more likely than SPS teachers to be able

to present a printed curriculum.30

Curriculum content from the classroom observation is significantly more diverse

for SPS than CPS. While teachers were equally likely to cover math and storybook

reading, they were more likely to include all other categories of curriculum content

listed in Table 6. For example, they were 23 pp more likely to engage in activities

supporting the development of literacy skills. This difference might also be driven by

differences in the duration of class between the schools. Differences were also observed

with regard to the pedagogical approach.31 SPS teachers showed the highest quality

teacher for a longer time are likely to shut down at some point. Hence, this sample of preschools does
not capture unsustainable IPS that no longer operate.

30For completeness, we have added a classroom setting summary score to Table 6. As discussed in
the table notes, this summary score is based on the first principal component. Since supportive and
detrimental characteristics of the classroom setting might enter the first principal component score
with the same sign, this summary score should be interpreted with caution.

31For example, for literacy skill activities, the lowest score (1) was assigned when teachers only used
repetitive activities, closed-ended questions, and/or choral responses. A higher score (2) was assigned
when the teacher allowed children some choice in how to use materials or carry out an activity. A
score of 3 was assigned if the teacher engaged children in a discussion and used open-ended questions.
The highest score (4) was assigned when the teacher allowed children some choice in how to carry out
an activity, engaged them in a discussion, and used open-ended questions.
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for all subject categories; the difference is significant for most categories. While IPS

performs worse than CPS in quality of the curriculum and pedagogy the difference is

not statistically significant overall. The last panel of Table 6 shows that SPS teachers

are significantly more likely to use better-quality disciplinary strategies and to provide

more feedback. Additionally, they are better able to engage students in class. Again,

IPS performs worse but the difference is not statistically significant.

Overall, Tables 5 and 6 confirm that the upgrading of IPS to CPS mostly affected

the learning environment by providing better equipment, while teacher quality was

only affected marginally in the measured dimensions. In contrast, SPS teachers are

significantly more educated and perform better in terms of instructional quality. In

other words, while the switch from IPS to CPS is likely to affect children positively, a

switch from SPS to CPS could affect them negatively.

Parental assessments

Last, we use questions from the caregiver survey to compare differences in missing

days, perceived teacher quality, financial contributions, and travel time between the

types of preschools in Table 7. Ideally, we would like to compare parents’ perceived

quality differences between preschools to validate whether observed quality differences

are also known to parents. However, data on perceived quality are limited: they are

only available for enrolled children and about the type of preschool the child attends

and hence, the information provided in Table 7 should be interpreted with care. It

shows that children in SPS are significantly older than children in CPS. They also are

less likely to be from a poor household. While their caregivers at baseline are better

educated, this difference is not statistically significant.

Table 7 shows at both midline and endline that CPS classes get cancelled signif-

icantly more often than SPS classes. Though differences tend to be relatively small,

parents of children enrolled at CPS assess the kindness of CPS teachers as higher than

that of their SPS counterparts. This could be explained by the greater likelihood that

CPS teachers are from the same community as the parents than are SPS teachers. Yet

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, con-

struction, and renovation tend to be almost zero for all types of schools, contributions

for school materials are substantial.32 On average, parents of children enrolled at CPS

32The 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
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have paid $35 in the current school year at midline and $47 at endline.33 Contributions

are even higher at SPS, with $49 at midline and $68 at endline. Hence, while SPS tend

to be of higher quality than CPS for most dimensions of our classroom observation

survey, sending a child to an SPS might be associated with higher costs than sending

her to a CPS.

4 Empirical Framework

By virtue of randomization, we can straightforwardly estimate intent-to-treat impacts

(ITT) of the intervention. Specifically, we estimate ITT effects by first pooling all treat-

ment arms and then allowing for different impacts for each of the different treatment

groups by using the specification:

Yip = α + βg · Zg
ip + X′

ipδ + µp + uip, (1)

where Yip is an outcome (e.g., test score) measured post-treatment for child i in

province p. Zg
ip is a binary variable for any treatment (in the pooled treatment specifi-

cation) or a vector with three binary indicators for treatment groups g ∈ {T1, T2, T3}
(in the disaggregated specification), with the control group as the reference category.

Xip is a vector of control variables which, in the basic specification, includes the base-

line test score, child age and child age squared. To improve statistical power and to

control for potential imbalances, we also use a model with additional control variables

including child gender, baseline height-for-age z-score, household size, household wealth

quintile dummy variables, and caregiver baseline age, gender, score on the Raven’s Pro-

gressive Matrices Test assessment, and parenting scores. We note that the precision of

the estimates improves only slightly using these additional control variables, and point

estimates remain very stable. The specification includes µp, which is a set of province

fixed effects to account for stratified randomization on the province level (Bruhn and

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.

33At 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.
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McKenzie, 2009). uip is an individual error term where within-village correlation will

be taken into account for estimation of the variance. The ITT estimates of the impact

of each treatment on outcomes are given by the βgs.

In our context, the ITT effects should be interpreted with some care as they stem

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

but also from children switching from an existing preschool arrangement to the CPS.

These specific substitution patterns tend to drive down the magnitude of the ITT

estimates and may mask the potentially larger impacts that CPS may have on just the

children who would have stayed home absent the CPS. Modeling the counterfactuals

explicitly, Berkes and Bouguen (2019) shows that this is indeed the case. Nevertheless,

the ITT estimates are empirically valid and a policy relevant parameter, as they reflect

the program’s impacts in a typical Cambodian preschool environment.

5 Results

5.1 CPS construction

Before discussing the impact of the intervention on outcomes, Table 8 presents an

overview of the CPS construction status and overall availability of preschools at the

time of the baseine, midline, and endline surveys. As discussed above, Table 8 doc-

uments imbalances in SPS availability at baseline that remains observable at midline

and endline. 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%. Nevertheless, the number is

significantly higher in the treatment group villages, where availability of any preschool

is already at 93%, 100%, and 98% for T1, T2, and T3, respectively, by midline. The

time patterns reflect how the construction of new CPS has affected school infrastructure

in the villages. Most formal CPS have replaced preexisting IPS arrangements. 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. Notably, adherence to the CPS construction allocation was high: there were

no formal CPS in control villages at midline and only one at endline.
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5.2 Enrollment outcomes

We first analyze child enrollment into preschool—a key government objective for the

program. As 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. Table 9 summarizes the impact on enroll-

ment into any type of preschool, 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 preschool by 10.7 percentage points (10.2, 9.4, and 12.8 in

T1, T2, and T3, respectively), compared to a control group enrollment rate of 39.6%.

In other words, the intervention increased preschool enrollment by over 25%.34

As shown in column 2 of Table 9, the overall increase in preschool enrollment

(observed on the day of the visit) is entirely driven by an increase in CPS enrollment

of 41% at midline and 32% at endline—the decline at endline being caused by the

transition of the six year-olds to primary school.35 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 simply reflect

the lower baseline availability of SPS in T2).

Table 9 also shows that the increase in CPS enrollment is fueled in large part by a

large substitution from IPS to CPS (IPS enrollments were 25 pp lower at midline and

20 pp lower at endline) which was by design as the new CPS replaced the IPS. There

was also a more moderate reduction in SPS enrollment (SPS enrollments were almost 6

pp lower at midline and 5 pp lower at endline). This reduction could be driven by two

mechanisms: first, parents actually switching as a response to the program or second,

the slight baseline imbalance in the availability of SPS (see Table 8). Although we

cannot empirically distinguish between these mechanisms, the consistency in the gaps

in baseline SPS availability and enrollment (Table 8 and Table 9) suggest 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

34To interpret the results in a straightforward way, we do not include any control variables in this
regression. Including them does not alter the results.

35At 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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development.36

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

indicators of enrollment: ever enrolled in preschool and duration of enrollment, both

measured by the time of the endline survey. Table 10 reports results for the program’s

impact on ever having been enrolled in preschool. These are consistent with those for

the day of the visit reported in Table 9, although the percentage increase in enrollment

is smaller (a roughly 11 percentage point increase over a control group mean of about

59%, so an increase of about 19%). The cross-preschool-type patterns suggest 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.

As shown in Table 10, the intervention also significantly affected the months enrolled

at preschool. By endline, the intervention had increased the average months enrolled

at (any) preschool by 0.8 to 1.2 months from a counterfactual of 5.4 months in the

control group. This is driven by an increase in the duration of CPS enrollment of 4.1

to 5.1 months (alongside a decrease in IPS and SPS). 37

Finally, we look at heterogeneous impacts on total months enrolled in Table 11

by estimating the model for different groups of the population. When looking at

months enrolled at any preschool, only the middle wealth quartiles are significantly

affected, with wealth quartile 4 showing similar increases in months enrolled at CPS

but stronger substitution with SPS. Wealth quartile 4 shows an increase in primary

school enrollment which is significant at the 10% level. This is particularly interesting

since this effect is not driven by the oldest children: it suggests that there might be

positive complementarities between parental involvement and CPS enrollment which in

turn leads to early enrollment into primary school. We look below at the consequences

of these different enrollment behaviors on child development outcomes.

36An earlier evaluation of GPE I (Bouguen et al., 2018) showed that enrollment in newly established
SPS was in large part driven by substitution from underage enrollment in primary school. The results
here do not suggest that there is substitution between CPS and primary school. This is despite the
fact that at endline, about a third of the children were at least six years old and eligible for primary
school.

37We also show how enrollment patterns depend on child age in Figures A.4 and A.5. In all three
treatment groups, the probability of CPS enrollment is increasing with child age until children begin
to enroll into primary school at the beginning of age six.
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5.3 Child development outcomes

Table 12 summarizes the impact of the program on child development. In the short

term (by midline), the program improved child cognitive development by 0.04 SD

on average. Effects are slightly larger for T1 (0.048 SD) and T3 (0.045 SD), and

small and insignificant for T2 (0.009 SD). While generally statistically significant, these

impacts are nevertheless small in magnitude. The program also significantly reduced

the occurrence of socio-emotional problems in all three treatment groups at midline

(0.09 SD). But at endline, all these impacts are both smaller in magnitude and not

statistically different from zero. Point estimates for the cognitive development index

are approximately reduced by half in T1 and T3 and have completely vanished for the

socio-emotional problems measure.

Table 13 presents cognitive scores individually by individual domains, and adds

in the impacts effects on gross- and fine-motor development. Impacts are most pro-

nounced for early numeracy, followed by language development; they are insignificant

for executive function. In the pooled model, only the impacts on early numeracy are

statistically significantly different from zero. At endline, language development was sig-

nificantly positively affected (T1) while fine motor development and executive function

were negatively affected (T2). In the pooled model, none of the impacts is statistically

significant, and all are close to zero.

To further investigate which set of skills drives the impacts, we look at effects on

the individual test-item scores in Table 14. While estimates vary between treatment

groups and waves, impacts on verbal counting skills and number and letter knowledge

are above 0.03 SD for the joint treatment group (any T) estimate for both follow-ups.

The finding is striking since these tests are directly linked to the curriculum; that is,

it emphasizes the development of these skills. Similarly, the initial letter identification

test is curriculum based and positively affected (+0.05 SD) at the endline. Yet, other

curriculum-based tests, such as the name writing, reading words, and fine motor tests

do not show these consistent impacts.

We estimate the model on population subgroups to investigate heterogeneous im-

pacts (Table 15). At midline, the results suggest that it is children who were age 4

at baseline who are driving the findings—consistent with the fact that it is children

of this age who would have been affected by CPS construction. Furthermore, midline

effects on child development are primarily driven by non-stunted children, suggesting

that the CPS were unable to foster development of the most-disadvantaged children
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and therefore contributed to increasing socioeconomic gaps in cognitive development.

This finding is reinforced by the impacts on cognitive development by wealth quar-

tile, which show that only the wealthiest quartile benefits from CPS. In fact, these

children show even larger impacts at endline than at midline. As shown in Table 11,

the heterogeneous impacts cannot be explained by differences in preschool enrollment

since children of the wealthiest quartile did not enroll more in preschool, nor did they

stay there longer. It could, however, potentially be explained by a slight increase

in the primary school enrollment. Our findings therefore suggest that only children

of the wealthiest quartile were able to fully take advantage of the CPS. We see two

main potential explanations for this result. First, wealthier parents might be able to

complement preschool via investments in the home, or through earlier and/or higher

enrollment in primary school. Second, wealthier parents may be able to send their

children to better quality primary schools—which may be necessary to realize the full

benefits of preschool investments.38

We further investigate these effects by looking at the distribution of the cognitive

development index in Figure 2. While the distributions of the control and treatment

groups are similar at baseline for both quartiles 1 and 4, and at endline for quartile 1,

they differ at endline for quartile 4 (lower right figure). Moreover, the plots suggest that

it is children at the higher end of the distribution who benefit within quartile 4 (the

distribution for children who performed relatively worse—i.e. below -0.75 SD—appears

relatively unchanged).

In a last step, we test if the program also affected different domains of parenting

(Table A.1). The program positively affected cognitive parenting at midline which

points towards another potential mechanism behind the observed impacts. It further

documents that there is no substitution between parental involvement and preschool

availability. If anything, provision of CPS is complementary to cognitive parenting.

However, the effects faded out at endline.

5.4 Demand-side interventions

Self-reported exposure to the demand-side interventions is likely to be less reliable

than for preschool enrollment since these were often just a one-time interaction many

38Similar to the discussion of Table 13, the impact on cognitive development of wealth quartile 4
is driven by the subdomains language development and early numeracy. These results are available
from the authors upon request.
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months in the past. Nevertheless, we report in Table 16 the impacts on indicators

for these “take-up” measures in order to explore whether these may partly drive the

lack of differential impacts across T1, T2, and T3. We interpret ever having received

a home visit to discuss child development, or ever having received an information

leaflet, as indicators of D2D activities (T2 and T3). No treatment groups report any

additional home visits as a result of the program. It is possible that home visits from

the village head might be difficult to capture (and for respondents to recall) due to

their informal nature. This interpretation is also consistent with the fact that almost

70% of respondents in control villages report having received a home visit, so it is

possible this measure is too blunt.

On the other hand, respondents in T2 and T3 were more likely to report having

received an information 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 (+

6 pp for T2 and +8 pp for T3) and endline (+11 pp for T2 and +8 pp for T3). While

the result is somewhat reassuring—coverage is significantly different 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 memory, and despite the field team’s

effort to ensure that 100% of sample households in T2 and T3 received a leaflet, this

value is low and suggests the intensity of the intervention may have been weak.

The patterns in the likelihood of having participated in an HBP (either “ever”

or “more than once”) are likewise somewhat reassuring. The impact of having been

assigned to T3 significantly increases these likelihoods (+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 villages 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 participated in an HBP

by endline is just below 30% (T3), again suggesting the intensity of the intervention

was weak.

Despite these (statistically albeit small) significant differences in the intensity of the

demand-side programs across groups, we find that they did not significantly increase

enrollment, they did not modify the performance of the CPS, and they did not affect

parenting behaviours. We cannot rule out the possibility that a more intensive set
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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 small rural villages,

the construction 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

programs did not convey any information over and above the construction itself.

5.5 Perceived return to schooling

The demand-side interventions in this program included a component designed to affect

caregiver perceptions about the value of preschool and of education overall. Table 17

summarizes these effects through two main sets of outcome measures: reported optimal

age for starting preschool and reported return to education. The results are consistent

with the intervention lowering the age that caregivers think is optimal for starting

preschool. A significantly higher share of caregivers reported that the optimal age to

be enrolled at preschool for the first time is three or four years old. But there is no

significant difference across the different treatment groups, suggesting it is likely the

CPS construction itself (and any activity or information dissemination surrounding it)

that is driving the result—not the specific demand-side interventions.

The magnitude of the impact is somewhat larger at midline than at endline, further

suggesting that caregivers might change their views on this question as their children

grow older or that there is fade-out in the impact of these perception impacts. Initial

excitement associated with the CPS construction might fade or caregivers might lower

their perceived value of preschool based on their experience with the new CPS.

The last two columns of Table 17 show that the distribution of leaflets had virtually

no impact on the perceived wage increment associated with schooling (with the excep-

tion of a small impact for T2 at midline). Reported average values for the annual in-

crements associated with schooling are 6.8% for primary school and 8.5% for secondary

school (at endline, virtually the same as at midline). These numbers are remarkably

similar to those reported by Humphreys (2015) based on Cambodia’s Socio-Economic

Survey (CSES) for 2010. In that analysis, the return to a year of primary school was

estimated to be 5.8% for men and 3.5% for women, and the corresponding rates for a

year of schooling at secondary school were estimated to be 14.2% and 14.6%.39 The

39The secondary school values reported here are averages over those in Humphreys (2015), which
are estimated separately for lower and upper secondary.
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implicit values included on the flyer (based on our analysis of CSES 2009) were 8%

and 12%.40 One hypothesis for the lack of impact of the demand-side interventions,

therefore, is that people had a reasonably accurate perception of the average return to

schooling, and new information did not affect their priors.

6 Conclusion

Consistent with findings in other studies, our results show that it is hard to implement

large-scale preschool programs that consistently result in improved child development

outcomes. While our results document an increase in net new enrollments in preschool,

they do not document large average impacts on short- (one-year) or medium-term

(two-year) impacts on child cognitive or socio-emotional outcomes.41 The findings

highlight that, notwithstanding the robust evidence that high-quality preschool ex-

periences boost child development,42 it is difficult to engender those experiences in a

program at scale in a low-income, capacity-constrained environment.

Our findings have both programmatic and research implications. From a program-

matic point of view, they suggest prioritizing a review of the quality of preschools—in

this case the CPS model—and ways to enhance that quality. A key place to start is the

training of teachers, which currently likely contributes to poor pedagogical skills and

poor teacher-child interactions (in Cambodia, training for CPS teachers is currently

substantially shorter and less intensive than that for SPS teachers).43

From a research point of view, our findings suggest that more work is required to

understand the drivers of preschool demand and quality. The demand-side approaches

tested in this evaluation were not enough to mobilize much additional enrollment over

and above simply building preschools, suggesting that other factors inform the decision

to send children to preschool. Direct or indirect costs may play a role, so approaches

40These are implicit because they are based on cell means reported for people who have completed
those years of schooling. Note that the rate for primary school is calculated as the difference between
“completed” and “not completed” primary school, which we model as six versus three years of schooling
in the calculation of the “return.”

41While the time difference between the follow-ups is only one year in our trial, we use the distinction
between short- and medium-term because the two-year follow-up captures a very different enrollment
scenario than the one-year follow-up. At the two-year follow-up, 26% of the sample is enrolled at
primary school, in stark contrast to the one-year follow-up (4%).

42See discussion in World Bank (2018).
43Based on initial findings from this impact evaluation in 2018, CPS class duration increased from

two to three hours and CPS teacher salaries were concomitantly increased.

30



to reduce those costs—for example, cash transfers or even further reductions in travel

distances—might be necessary to induce higher participation rates. In addition, if

the quantity and quality of preschool services do not meet families’ needs, households

might have low demand for them. Therefore, increasing the quantity (time spent in

preschool per day) or the quality of preschools may increase demand. Moreover, the fact

that children from wealthier families did benefit from the newly constructed preschools

suggests that other demand-side factors (such as complementary investments in child

development) act as additional constraints. Further investigation of these factors is

required to better understand and address them.
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Figure 1: Location of treatment and control group villages
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Figure 2: Density function of cognitive development index
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Table 1: Random treatment allocation to 305 villages

Group CPS D2D HBP Villages
T1: CPS � � � 120
T2: CPS+D2D � � � 64
T3: CPS+D2D+HBP � � � 63
Control � � � 58
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Table 2: Timetable

Period Activity CPS
construction

03/2016 Begin CPS construction 0% completed
05/2016 – 07/2016 Baseline data collection 17% completed
12/2016 Monitoring survey (by phone) 82% completed
04/2017 – 06/2017 Follow-up data collection 91% completed
05/2018 – 07/2018 Endline data collection 91% completed

Percentages refer to share of villages in the three treatment groups for which con-
struction of a new CPS was reported as completed on the day of data collection.
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Table 3: Balance in baseline covariates

Mean: Difference in means:
N C T1-C T2-C T3-C F-test

(p-val)

Child characteristics
Cognitive development index 7491 0.030 -0.001 0.006 -0.006 0.993
Executive function score 7491 0.000 0.036 0.020 0.013 0.782
Language score 7491 0.000 -0.010 0.001 -0.026 0.887
Mathematics score 7491 -0.000 -0.033 -0.020 -0.014 0.829
Fine motor score 7491 0.000 0.052 0.012 0.027 0.569
Gross motor score 7491 -0.000 0.031 0.009 0.002 0.735
SDQ: overall problems 7611 -0.003 0.027 0.042 0.002 0.724
Age (yrs) w. decimals 7632 3.476 0.008 0.020 -0.039 0.133
Female 7632 0.506 -0.020 -0.030* -0.004 0.208
Length/height-for-age z-score 7473 -1.607 -0.031 -0.021 -0.062 0.638
Household characteristics
Household size 7632 5.966 -0.030 0.064 -0.004 0.869
Multidim. poor 7632 0.437 0.002 -0.012 -0.037 0.370
Monthly income >100 USD 7632 0.464 -0.010 -0.068* -0.034 0.298
Farming activity 7630 0.822 0.002 0.000 0.023 0.728
Caregiver characteristics
Caregiver female 7629 0.890 0.024** 0.029** 0.017 0.123
Caregiver age 7629 40.777 0.415 -1.188 0.173 0.091
Caregiver biological parent 7542 0.596 -0.024 0.028 -0.003 0.122
Caregiver years of education 7621 4.681 -0.286 -0.264 0.292 0.498
Caregiver Raven’s score 7558 0.050 -0.070 0.011 -0.006 0.115
Cognitive parenting 7611 -0.006 0.018 -0.012 0.073* 0.222
Socioemotional parenting 7612 -0.008 -0.021 -0.112** -0.022 0.102
Negative parenting 7613 0.002 0.052 0.092* 0.013 0.159
Baseline program attendance
Attending preschool 7612 0.153 0.073*** 0.063** 0.108*** 0.001
Attending nonstate preschool 7612 0.123 0.068*** 0.057** 0.101*** 0.001
Attending state preschool 7612 0.030 0.005 0.006 0.008 0.885
Careg. participated in any HBP 7609 0.104 0.031* 0.055*** 0.184*** 0.000
Caregiver received any D2D 7609 0.017 0.003 0.012* 0.021*** 0.009

Differences in means are based on OLS regressions at the child level on treatment group dummies and province

fixed-effects using robust standard errors clustered at the village level. F-test reports p-value of F-test for joint

significance of treatment group dummies.

* 10%, ** 5%, *** 1 % significance level.
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Table 4: 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 years of education 0.001 -0.001
T1 * Cognitive development 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 years of education 0.001 0.001
T2 * Cognitive development 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 years of education -0.002 -0.001
T3 * Cognitive development 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 years of education -0.001 0.001

Control group mean attrition 0.102 0.0956
Joint F-test (p-values):
Baseline controls (without interaction) 0.847 0.190
T1 interactions with baseline controls 0.525 0.423
T2 interactions with baseline controls 0.676 0.0434
T3 interactions with baseline controls 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 on the village level.

Missing baseline control variables are replaced by the control group mean.

* 10%, ** 5%, *** 1 % significance level.
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Table 5: Teacher characteristics and preschool equipment

(1) (2) (3) (4) (5)
CPS IPS SPS IPS-CPS SPS-CPS

Teacher characteristics
Age 40.28 40.78 34.05 0.49 -6.24***
Female 0.93 0.95 0.84 0.03 -0.08*
Completed primary school (6) 0.81 0.75 0.98 -0.06 0.17***
Completed lower secondary school (9) 0.45 0.37 0.86 -0.08 0.41***
Completed upper secondary school (12) 0.13 0.13 0.68 -0.00 0.55***
No teacher training 0.11 0.16 0.29 0.05 0.17***
1-8 weeks of teacher training 0.84 0.78 0.30 -0.06 -0.54***
More than 8 weeks of teacher training 0.05 0.06 0.41 0.01 0.36***
Had practical teacher training 0.21 0.22 0.41 0.01 0.20***
Trained as prim./sec. school teacher 0.02 0.05 0.44 0.02 0.42***
Years since first teaching experience 5.95 6.35 5.97 0.40 0.02
Non-verbal reasoning test (Raven’s) -0.10 -0.07 0.41 0.03 0.51***
Salary for teaching position (USD) 60.40 65.11 250.22 4.71 189.82***
Teacher fully paid, regularly 0.75 0.81 0.95 0.06 0.20***
Teacher fully paid, irregularly 0.22 0.19 0.03 -0.03 -0.19***
Summary score: teacher characteristics -0.63 -0.58 2.72 0.05 3.35***

Equipment
Table and chair for teacher 0.99 0.33 0.87 -0.66*** -0.12***
Storage for teacher 0.97 0.19 0.52 -0.78*** -0.44***
Tables and chairs for children 0.95 0.32 0.67 -0.64*** -0.29***
Children’s tables and chairs appropriately sized 0.78 0.29 0.34 -0.48*** -0.44***
Blackboard/whiteboard and markers/chalks 0.95 0.84 0.97 -0.11** 0.02
Electricity access 0.07 0.29 0.24 0.21*** 0.16***
Field, playground or school yard 0.60 0.60 0.83 0.00 0.23***
Equipment for gross-motor activities on school yard 0.37 0.32 0.30 -0.05 -0.07
First aid kit 0.31 0.11 0.33 -0.20*** 0.03
Functional water source 0.47 0.67 0.81 0.20*** 0.34***
Functional drinking water source 0.61 0.54 0.67 -0.07 0.06
Hand washing facility 0.53 0.37 0.57 -0.16** 0.05
Toilet facility 0.27 0.44 0.90 0.18** 0.64***
Writing utensils 0.85 0.68 0.89 -0.17*** 0.04
Writing utensils used by children 0.55 0.54 0.79 -0.02 0.24***
Art materials 0.82 0.61 0.81 -0.21*** -0.01
Art materials used by children 0.50 0.45 0.70 -0.05 0.20***
Fantasy play materials 0.59 0.25 0.25 -0.34*** -0.34***
Fantasy play materials used by children 0.36 0.16 0.08 -0.20*** -0.28***
Educational toys/math materials 0.69 0.38 0.67 -0.32*** -0.03
Educational toys/math materials used by children 0.39 0.22 0.46 -0.17*** 0.07
Summary score: equipment 0.70 -2.12 -0.37 -2.82*** -1.07***

Observations 215 63 63

Columns 1—3 show averages by type of preschool. Columns 4-5 show differences between types of
preschools. The summary scores for teacher characteristics and equipment are prepared using the first
principal component of the variables. Observations with missing values are dropped from the principal
component analysis.
* 10%, ** 5%, *** 1 % significance level.
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Table 6: Classroom setting and teaching practices

(1) (2) (3) (4) (5)
CPS IPS SPS IPS-CPS SPS-CPS

Classroom setting
Length of class (minutes) 113.78 137.53 172.49 23.74 58.71***
Total length of breaks (minutes) 39.07 18.01 44.22 -21.05* 5.16
Number of children enrolled in this class 25.09 22.56 27.57 -2.53** 2.48**
Children present 17.66 14.98 21.21 -2.68** 3.54***
Num. of teachers in classroom 1.01 0.98 0.98 -0.03 -0.03
Num. of assistants in classroom 0.03 0.03 0.00 0.00 -0.03**
Num. of other adults in classroom 1.03 0.73 0.31 -0.30 -0.72***
Teacher follows curriculum to teach class 0.61 0.39 0.49 -0.22*** -0.12*
Teacher documents children’s development regularly 0.34 0.16 0.37 -0.18*** 0.02
Teacher documents children’s attendance 0.79 0.58 0.86 -0.21*** 0.07
Summary score: classroom setting 0.12 -0.73 0.31 -0.84*** 0.20

Curriculum content and pedagogy
Activities supporting development of maths skills 0.74 0.68 0.71 -0.06 -0.02
Quality of maths activities [1-4] 2.68 2.47 2.89 -0.21 0.21
Activities supporting development of literacy skills 0.66 0.65 0.89 -0.01 0.23***
Quality of literacy activities [1-4] 2.66 2.47 3.39 -0.19 0.74***
Activities supporting development of expressive language skills 0.80 0.68 0.78 -0.12* -0.02
Quality of expressive language activities [1-3] 2.37 2.28 2.67 -0.09 0.31**
Activity: reading of storybook 0.49 0.41 0.46 -0.08 -0.03
Quality of storybook activities [1-6] 3.54 2.93 3.86 -0.62* 0.31
Activities supporting development of general knowledge 0.76 0.77 0.87 0.00 0.11**
Quality of teaching during general knowledge activities [1-6] 3.78 3.89 4.00 0.10 0.22
Activities supporting development of fine motor skills 0.35 0.35 0.57 -0.01 0.22***
Quality of teaching during fine motor skills activities [1-3] 2.04 2.09 2.31 0.05 0.27**
Activities supporting development of gross motor skills 0.60 0.49 0.75 -0.11 0.14**
Quality of gross motor skills activities [1-3] 1.63 1.56 1.85 -0.07 0.22
Time of gross motor skills activities (minutes) 7.87 8.75 10.42 0.88 2.55**
Quality of the teacher’s use of theme [0(no theme used)-4] 2.06 2.13 2.17 0.06 0.11
Summary score: curriculum and pedagogy 0.08 -0.11 0.38 -0.19 0.30***

Teacher-child interactions
The teacher enjoyed teaching [1-3] 2.58 2.49 2.60 -0.09 0.02
The teacher showed negative attitudes [0-2.5] 0.06 0.06 0.06 0.00 0.01
Quality of the disciplinary strategies used by the teacher [0-4] 2.61 2.41 3.11 -0.21 0.50***
More than 4 occurrences of negative interactions 0.44 0.51 0.52 0.07 0.08
More than 8 occurrences of encouragements 0.44 0.47 0.61 0.03 0.18**
Children wait more than 5 minutes without any specific activity 0.14 0.09 0.10 -0.05 -0.04
The teacher correct student’s work and give feedbacks [0-3] 1.86 2.00 2.32 0.14 0.46***
Children ever left without supervision 0.13 0.17 0.24 0.04 0.11*
Quality of the engagement of children [0-4] 2.57 2.76 3.25 0.20 0.69***
Teacher’s awareness of children’s individual needs [0-3] 1.41 1.36 1.44 -0.05 0.04
Teacher’s behavior with respect to gender equality [0-4] 3.27 3.19 3.35 -0.08 0.09
Class is interrupted at least once 0.52 0.49 0.62 -0.03 0.10
Presence of disturbing noise [1-3] 1.35 1.47 1.26 0.12 -0.09
Summary score: teacher-child interactions 0.10 -0.08 0.39 -0.17 0.30***

Observations 215 63 63

Columns 1—3 show averages by type of preschool. Columns 4—5 show differences between types of preschools. The
summary score for classroom setting is prepared using the first principal component of the variables. Observations with
missing values are dropped from the principal component analysis. The summary score for curriculum and pedagogy and
teacher-child interactions are prepared using multiple correspondence analysis. Missing values are treated as ordinary
values in multiple correspondence analysis.
* 10%, ** 5%, *** 1 % significance level.
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Table 7: Missing days, perceived quality and financial contributions by households

(1) (2) (3) (4) (5)
CPS IPS SPS IPS-CPS SPS-CPS

Midline

Characteristics of enrolled students
Age (yrs) 4.59 4.74 5.01 0.15*** 0.42***
Female 0.52 0.49 0.52 -0.03 -0.00
Caregiver years of education (baseline) 4.60 4.34 5.90 -0.25 1.31
Multidim. poor (baseline) 0.38 0.42 0.32 0.04 -0.06*

School attendance, perceived quality and contributions
Regular school days without class taking place (last 30 days) 2.48 1.51 0.92 -0.97*** -1.56***
Days missed due to personal reasons (last 30 days) 4.32 3.51 3.42 -0.81** -0.90***
Perceived kindness of teacher (1-10) 8.74 8.25 8.57 -0.48*** -0.16*
Perceived professional knowledge of teacher (1-10) 8.62 8.09 8.56 -0.52*** -0.06
Perceived reliability of teacher (1-10) 8.38 8.02 8.43 -0.36** 0.05
Contribution to teacher salary in current school year (USD) 0.14 0.42 0.16 0.28** 0.02
Contribution to school material in current school year (USD) 35.15 31.70 49.22 -3.44 14.08***
Contribution to construction/renovation since child attends (USD) 0.67 0.67 0.64 -0.00 -0.03

Observations 2350 568 460

Endline

Characteristics of enrolled students
Age (yrs) 5.19 5.37 5.62 0.18*** 0.43***
Female 0.52 0.48 0.49 -0.03 -0.03
Caregiver years of education (baseline) 4.64 5.50 4.80 0.86 0.16
Multidim. poor (baseline) 0.43 0.42 0.37 -0.01 -0.06**

School attendance, perceived quality and contributions
Regular school days without class taking place (last 30 days) 2.13 1.78 1.31 -0.35 -0.82***
Days missed due to personal reasons (last 30 days) 3.47 2.82 3.15 -0.65** -0.31
Perceived kindness of teacher (1-10) 8.87 8.71 8.69 -0.16* -0.18**
Perceived professional knowledge of teacher (1-10) 8.72 8.57 8.80 -0.15* 0.07
Perceived reliability of teacher (1-10) 8.65 8.64 8.84 -0.01 0.19**
Contribution to teacher salary in current school year (USD) 0.18 0.96 0.12 0.78*** -0.06
Contribution to school material in current school year (USD) 46.74 53.32 68.29 6.58** 21.55***
Contribution to construction/renovation since child attends (USD) 0.74 0.77 0.87 0.03 0.13

Observations 1899 645 649

Contributions and travel time 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.
* 10%, ** 5%, *** 1 % significance level.
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Table 8: Preschool infrastructure

(1) (2) (3) (4) (5) (6)
Village has... Obs. C T1-C T2-C T3-C Any T-C

Baseline
...any preschool 305 0.759 0.008 0.003 0.085 0.027

(0.069) (0.078) (0.073) (0.062)
...CPS 305 0.000 0.167*** 0.143*** 0.203*** 0.170***

(0.034) (0.044) (0.051) (0.024)
...IPS 305 0.603 -0.103 -0.032 -0.010 -0.061

(0.079) (0.090) (0.089) (0.072)
...SPS 305 0.224 -0.049 -0.113* -0.052 -0.066

(0.065) (0.068) (0.073) (0.060)
...HBP 305 0.414 0.053 0.189** 0.524*** 0.210***

(0.080) (0.090) (0.072) (0.072)
Midline
...any preschool 305 0.810 0.123** 0.190*** 0.174*** 0.153***

(0.057) (0.052) (0.054) (0.053)
...CPS 305 0.000 0.858*** 0.984*** 0.938*** 0.911***

(0.032) (0.016) (0.030) (0.018)
...IPS 305 0.655 -0.564*** -0.623*** -0.546*** -0.574***

(0.068) (0.067) (0.074) (0.065)
...SPS 305 0.241 -0.058 -0.130* -0.070 -0.079

(0.067) (0.069) (0.074) (0.061)
...HBP 305 0.362 0.105 0.162* 0.591*** 0.245***

(0.078) (0.090) (0.069) (0.071)
Endline
...any preschool 305 0.845 0.097* 0.155*** 0.140*** 0.123**

(0.052) (0.048) (0.050) (0.049)
...CPS 305 0.017 0.841*** 0.983*** 0.905*** 0.894***

(0.036) (0.017) (0.038) (0.025)
...IPS 305 0.724 -0.607*** -0.677*** -0.599*** -0.623***

(0.066) (0.065) (0.072) (0.062)
...SPS 305 0.259 -0.050 -0.132* -0.040 -0.068

(0.069) (0.072) (0.078) (0.063)
...HBP 305 0.259 0.191*** 0.281*** 0.632*** 0.328***

(0.074) (0.086) (0.070) (0.066)

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.

* 10%, ** 5%, *** 1 % significance level.
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Table 9: Enrollment on day of survey by type of school

(1) (2) (3) (4) (5)
Any preschool CPS IPS SPS Primary

Midline (age 3-5)
Group: T1 0.102*** 0.389*** -0.247*** -0.041* 0.004

(0.038) (0.025) (0.034) (0.024) (0.009)
Group: T2 0.094** 0.432*** -0.263*** -0.075*** 0.001

(0.043) (0.027) (0.033) (0.023) (0.010)
Group: T3 0.128*** 0.426*** -0.232*** -0.066*** -0.010

(0.041) (0.030) (0.037) (0.023) (0.009)

Group: Any T 0.107*** 0.410*** -0.247*** -0.056** -0.000
(0.034) (0.016) (0.033) (0.022) (0.008)

Control group mean 0.396 -0.000 0.284 0.112 0.040

p-value: T1=T2 0.832 0.241 0.0879 0.0206 0.699
p-value: T1=T3 0.427 0.340 0.425 0.0991 0.112
p-value: T2=T3 0.377 0.884 0.0736 0.475 0.288

Observations 6992 6992 6992 6992 6992

Endline (age 4-6)
Group: T1 0.062* 0.297*** -0.194*** -0.041 0.004

(0.034) (0.021) (0.031) (0.027) (0.024)
Group: T2 0.079** 0.373*** -0.228*** -0.066** -0.024

(0.039) (0.027) (0.031) (0.027) (0.025)
Group: T3 0.057 0.307*** -0.191*** -0.058** 0.002

(0.037) (0.028) (0.034) (0.027) (0.026)

Group: Any T 0.065** 0.319*** -0.202*** -0.052** -0.004
(0.031) (0.015) (0.030) (0.025) (0.022)

Control group mean 0.402 0.009 0.258 0.135 0.257

p-value: T1=T2 0.598 0.0226 0.0153 0.201 0.154
p-value: T1=T3 0.864 0.783 0.888 0.364 0.952
p-value: T2=T3 0.533 0.0796 0.0526 0.712 0.223

Observations 7015 7015 7015 7015 7015

No additional control variables included in regression model of outcome variable on treatment

group dummy variables. Estimates correct for heteroskedasticity and within-village correlations.

* 10%, ** 5%, *** 1 % significance level.
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Table 10: Total enrollment at endline by type of school

(1) (2) (3) (4) (5)
Any preschool CPS IPS SPS Primary

Ever enrolled by endline (age 4–6)
Group: T1 0.094** 0.478*** -0.301*** -0.057 0.004

(0.039) (0.028) (0.040) (0.036) (0.024)
Group: T2 0.112*** 0.595*** -0.357*** -0.106*** -0.023

(0.043) (0.029) (0.038) (0.035) (0.025)
Group: T3 0.126*** 0.528*** -0.286*** -0.088** 0.002

(0.041) (0.036) (0.044) (0.035) (0.026)

Group: Any T 0.107*** 0.521*** -0.311*** -0.078** -0.003
(0.036) (0.019) (0.038) (0.032) (0.022)

Control group mean 0.591 0.017 0.413 0.200 0.262

p-value: T1=T2 0.574 0.00324 0.00118 0.0490 0.160
p-value: T1=T3 0.296 0.266 0.574 0.230 0.896
p-value: T2=T3 0.700 0.141 0.00450 0.457 0.253

Observations 7015 7015 7015 7015 7015

Total months enrolled by endline (age 4–6)
Group: T1 0.839* 4.131*** -2.879*** -0.413 0.078

(0.450) (0.268) (0.412) (0.283) (0.202)
Group: T2 0.934* 5.088*** -3.342*** -0.813*** -0.181

(0.503) (0.294) (0.402) (0.270) (0.215)
Group: T3 1.165** 4.533*** -2.714*** -0.653** 0.050

(0.481) (0.355) (0.439) (0.282) (0.218)

Group: Any T 0.949** 4.478*** -2.952*** -0.577** 0.005
(0.414) (0.182) (0.403) (0.255) (0.185)

Control group mean 5.370 0.102 3.774 1.494 2.053

p-value: T1=T2 0.817 0.0155 0.00135 0.0435 0.134
p-value: T1=T3 0.393 0.362 0.467 0.260 0.873
p-value: T2=T3 0.600 0.224 0.00271 0.414 0.227

Observations 7015 7015 7015 7015 7015

No additional control variables included in regression model of outcome variable on treatment

group dummy variables. Estimates correct for heteroskedasticity and within-village correlations.

Total months enrolled at endline measures total months of enrollment at current school and all

previous schools.

* 10%, ** 5%, *** 1 % significance level.
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Table 11: Total months enrolled by type of school and subgroups

Any preschool CPS IPS SPS Primary

Total months enrolled by endline (age 4–6)
Age 2 1.030*** 3.646*** -2.426*** -0.189 -0.076

(0.391) (0.187) (0.363) (0.146) (0.080)
Age 3 0.772 4.701*** -3.023*** -0.906** 0.131

(0.532) (0.228) (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 0.969** 4.634*** -2.987*** -0.678** 0.207
(0.455) (0.201) (0.427) (0.303) (0.213)

Wealth quartile 1 0.242 3.722*** -3.208*** -0.272 -0.006
(0.680) (0.244) (0.725) (0.302) (0.275)

Wealth quartile 2 1.439*** 4.515*** -2.765*** -0.311 0.014
(0.526) (0.227) (0.473) (0.271) (0.281)

Wealth quartile 3 1.528** 5.068*** -3.083*** -0.457 -0.474
(0.598) (0.250) (0.562) (0.342) (0.316)

Wealth quartile 4 0.539 4.748*** -2.812*** -1.397*** 0.621*
(0.552) (0.256) (0.544) (0.418) (0.336)

No additional control variables included in regression model of outcome variable on treatment

group dummy variables. Estimates correct for heteroskedasticity and within-village correlations.

Total months enrolled at endline measures total months of enrollment at current school and all

previous schools.

* 10%, ** 5%, *** 1 % significance level.
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Table 12: ITT impacts on child development outcomes

Cognitive development in-
dex

Socioemotional problems

Midline (age 3–5)
T1 0.044* 0.048** -0.062 -0.068*

(0.023) (0.020) (0.038) (0.038)
T2 -0.000 0.009 -0.097** -0.103**

(0.027) (0.024) (0.042) (0.042)
T3 0.050* 0.045** -0.128*** -0.116***

(0.025) (0.022) (0.045) (0.045)

Any treatment 0.034* 0.037** -0.088** -0.090**
(0.020) (0.018) (0.035) (0.035)

Observations 6917 6917 6990 6990

Endline (age 4–6)
T1 0.023 0.031 0.024 0.013

(0.027) (0.024) (0.038) (0.037)
T2 -0.026 -0.015 -0.001 -0.011

(0.033) (0.029) (0.043) (0.042)
T3 0.032 0.023 -0.016 -0.005

(0.034) (0.031) (0.044) (0.043)

Any treatment 0.013 0.017 0.007 0.002
(0.024) (0.021) (0.035) (0.035)

Observations 6966 6966 7014 7014

Additional controls N Y N Y

All regressions control for baseline value of dependent variable, child age, child age squared, and

province fixed effects. Additional control variables include gender, baseline height-for-age z-score, house-

hold size, household wealth quintile dummy variables, and baseline caregiver age, gender, Raven’s score,

and parenting scores. Missing baseline covariates are replaced by the sample mean and interacted with

a missing covariate dummy. Standard errors clustered on village level.

* 10%, ** 5%, *** 1 % significance level.
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Table 13: ITT impacts on subdomains of child development

Executive
function

Language Early nu-
meracy

Fine motor Gross motor

Midline (age 3–5)
T1 0.042 0.048* 0.061** 0.070** 0.014

(0.026) (0.028) (0.029) (0.032) (0.032)
T2 0.004 0.025 0.014 -0.002 -0.009

(0.028) (0.036) (0.033) (0.038) (0.037)
T3 0.038 0.039 0.061* 0.052 0.023

(0.027) (0.030) (0.032) (0.034) (0.034)

Any treatment 0.031 0.040 0.049* 0.046 0.010
(0.023) (0.026) (0.025) (0.030) (0.029)

Observations 6917 6917 6917 6917 6917

Endline (age 4–6)
T1 -0.008 0.051* 0.007 -0.018

(0.025) (0.028) (0.026) (0.031)
T2 -0.046 0.006 -0.013 -0.079**

(0.029) (0.036) (0.030) (0.033)
T3 0.015 0.026 0.015 -0.053

(0.030) (0.035) (0.032) (0.034)

Any treatment -0.012 0.033 0.004 -0.043
(0.021) (0.026) (0.023) (0.027)

Observations 6966 6966 6966 6966

Additional controls Y Y Y Y Y

All regressions control for baseline value of dependent variable, child age, child age squared, and province fixed

effects. Additional control variables include gender, baseline height-for-age z-score, household size, household

wealth quintile dummy variables, and baseline caregiver age, gender, Raven’s score, and parenting scores. Missing

baseline covariates are replaced by the sample mean and interacted with a missing covariate dummy. Standard

errors clustered on village level.

* 10%, ** 5%, *** 1 % significance level.
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Table 14: ITT effects on individual tests

Midline (age 3–5) Endline (age 4–6)
Any T T1 T2 T3 Any T T1 T2 T3

Executive function
Head-knee task 0.004 0.009 -0.028 0.027 0.027 0.010 0.007 0.078**
Forward digit-span test 0.029 0.043 0.009 0.024 0.027 0.031 0.009 0.036
DCCS 0.045 0.049 0.043 0.040 -0.018 0.000 -0.030 -0.039
Cancellation task 0.060** 0.075*** 0.040 0.053* -0.033 -0.023 -0.081** -0.005

Language
TVIP 0.018 0.023 0.014 0.015 0.009 0.012 0.001 0.011
Naming items 0.027 0.028 -0.009 0.061 0.008 0.017 -0.009 0.007
Short-story 0.033 0.043* 0.017 0.032 0.024 0.022 0.038 0.016
Reading concepts 0.025 0.047 -0.008 0.017 0.049* 0.065** 0.064* 0.004
Letter knowledge 0.050 0.041 0.101 0.015 0.028 0.053 -0.018 0.027
Name writing 0.019 0.031 -0.012 0.025
Initial letter identification 0.047 0.062* 0.028 0.039
Reading words 0.009 0.037 -0.033 -0.001

Early numeracy
Measurement concepts -0.014 -0.011 -0.031 -0.003
Verbal counting 0.087*** 0.105*** 0.054* 0.086*** 0.050* 0.063* 0.015 0.060
Quantitative comparison 0.019 0.020 -0.022 0.055* 0.003 0.005 -0.000 0.003
Number knowledge 0.062** 0.071** 0.061 0.046 0.034 0.044 0.000 0.049
Shape recognition 0.005 -0.006 -0.000 0.028 -0.001 -0.018 0.008 0.020
Arithmetic problem -0.009 -0.007 -0.017 -0.004
Spatial vocabulary -0.048* -0.059** -0.027 -0.047

Fine motor
Copying 0.038 0.043 0.033 0.035 -0.042 -0.028 -0.053 -0.056
Draw-a-person 0.044 0.072** -0.013 0.050 -0.022 0.008 -0.077** -0.026

SDQ
Emotional symptoms -0.021 -0.007 -0.033 -0.034 -0.009 -0.011 -0.042 0.028
Conduct problems -0.063** -0.045 -0.085** -0.074* -0.015 -0.026 -0.015 0.004
Hyperactivity/inattention -0.078** -0.088** -0.040 -0.097** 0.008 0.017 -0.001 -0.001
Peer problems -0.053 -0.028 -0.088* -0.065 0.014 0.044 0.025 -0.054
Prosocial 0.033 0.020 0.003 0.085** 0.026 0.022 0.025 0.034

All regressions control for individual baseline test scores, child age, child age squared, and province fixed effects. Addi-
tional control variables include gender, baseline height-for-age z-score, household size, household wealth quintile dummy
variables, and baseline caregiver age, gender, Raven’s score and parenting scores. Missing baseline covariates are replaced
by the sample mean and interacted with a missing covariate dummy. Standard errors clustered on village level.
* 10%, ** 5%, *** 1 % significance level.
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Table 15: ITT effects by subgroups

Midline (age 3–5) Endline (age 4–6)
Baseline characteristics Cognitive

development
index

Socio-
emotional
problems

Cognitive
development
index

Socio-
emotional
problems

Age 2 0.024 -0.077 -0.008 -0.026
(0.025) (0.062) (0.020) (0.064)

Age 3 0.038 -0.080 0.035 0.027
(0.031) (0.049) (0.034) (0.050)

Age 4 0.050 -0.102* 0.018 0.004
(0.038) (0.056) (0.044) (0.065)

Stunted -0.005 -0.070 0.011 -0.014
(0.025) (0.052) (0.028) (0.053)

Not stunted 0.060*** -0.093** 0.020 0.003
(0.023) (0.041) (0.027) (0.040)

Wealth quartile 1 0.035 -0.099 -0.020 -0.042
(0.033) (0.078) (0.029) (0.083)

Wealth quartile 2 0.011 -0.134** 0.013 -0.054
(0.033) (0.052) (0.034) (0.054)

Wealth quartile 3 0.013 0.009 -0.034 0.097
(0.039) (0.062) (0.042) (0.066)

Wealth quartile 4 0.085** -0.099 0.134*** 0.030
(0.037) (0.069) (0.042) (0.064)

All regressions control for individual baseline test scores, child age, child age squared, province fixed effects,

gender, baseline height-for-age z-score, household size, household wealth quintile dummy variables and baseline

caregiver age, gender, Raven’s score, and parenting scores. Missing baseline covariates are replaced by the

sample mean and interacted with a missing covariate dummy. Standard errors clustered on village level.

* 10%, ** 5%, *** 1 % significance level.
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Table 16: Measuring take-up of demand-side interventions

Obs. C T1-C T2-C T3-C

Midline:
Ever received home visit to discuss development of child 6552 0.688 0.012 -0.018 0.027

(0.02) (0.02) (0.03) (0.03)
Ever received information leaflet about preschool 6552 0.053 0.020* 0.056*** 0.079***

(0.01) (0.01) (0.01) (0.01)
Participated in HBP to discuss development of children (last 12 months) 6552 0.176 0.065*** 0.045 0.190***

(0.02) (0.02) (0.03) (0.03)
· · · participated more than once (last 12 months) 6552 0.118 0.040** 0.027 0.133***

(0.02) (0.02) (0.02) (0.03)

Endline:
Ever received home visit to discuss development of child 6575 0.742 0.001 0.038 0.03

(0.02) (0.03) (0.03) (0.03)
Ever received information leaflet about preschool 6575 0.075 0.008 0.105*** 0.083***

(0.01) (0.01) (0.02) (0.02)
Participated in HBP to discuss development of children (last 12 months) 6575 0.178 0.056** 0.03 0.100***

(0.02) (0.02) (0.02) (0.03)
· · · participated more than once (last 12 months) 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.

* 10%, ** 5%, *** 1 % significance level.
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Table 17: Perceived return to education

(1) (2) (3) (4) (5)
Midline: Optimal

preschool age
≤3

Optimal
preschool age
≤4

Optimal
preschool age
≤5

Return
primary
school

Return
secondary
school

Group: T1 (CPS) 0.062** 0.065** 0.010 0.007 0.000
Group: T2 (CPS+D2D) 0.049* 0.080*** 0.017 0.010** 0.004
Group: T3 (CPS+D2D+HBP) 0.105*** 0.106*** 0.013 0.004 0.002
Control group mean 0.259 0.631 0.947 0.065 0.086

Group: T2 or T3 0.078*** 0.093*** 0.015 0.007 0.003

p-value: T1=T2 0.595 0.515 0.293 0.557 0.226
p-value: T1=T3 0.123 0.0952 0.663 0.436 0.639
p-value: T2=T3 0.0560 0.329 0.673 0.208 0.496
p-value: T1=T2 or T3 0.476 0.162 0.402 0.901 0.290

Observations 6989 6989 6989 6911 6971

Endline:
Group: T1 (CPS) 0.031 0.073*** 0.014 0.004 0.001
Group: T2 (CPS+D2D) 0.040* 0.069** 0.011 0.005 0.002
Group: T3 (CPS+D2D+HBP) 0.041* 0.079*** 0.026* 0.001 0.002
Control group mean 0.188 0.501 0.916 0.068 0.085

Group: T2 or T3 0.041** 0.074*** 0.019 0.003 0.002

p-value: T1=T2 0.669 0.902 0.779 0.756 0.550
p-value: T1=T3 0.620 0.785 0.278 0.410 0.638
p-value: T2=T3 0.949 0.731 0.234 0.318 0.925
p-value: T1=T2 or T3 0.571 0.932 0.627 0.746 0.509

Observations 7021 7021 7021 6992 7004

No control variables included in regression model. Row “Group: 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.

* 10%, ** 5%, *** 1 % significance level.
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A Supplemental Material
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Figure A.1: Example of standardized CPS building and classroom.
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Figure A.2: 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

57



Figure A.3: 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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Figure A.4: Preschool enrollment at day of midline and endline survey
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Figure shows separate local polynomial regressions using an epanechnikov kernel and a band-
width of 3.6 months.
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Figure A.5: Total enrollment at endline by type of school
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Total months enrolled at endline measures total months of enrollmentat current school and all
previous schools. Figure shows separate local polynomial regressions using an epanechnikov
kernel and a bandwidth of 3.6 months.
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Table A.1: Impact of the program on parenting domains

Cognitive
parenting

Socio-
emotional
parenting

Negative
parenting

Midline (age 3–5)
T1 0.064* 0.018 0.002

(0.034) (0.043) (0.035)
T2 0.036 0.040 0.008

(0.037) (0.048) (0.041)
T3 0.070* 0.053 0.035

(0.038) (0.046) (0.041)

Any treatment 0.058* 0.033 0.012
(0.030) (0.039) (0.031)

Observations 6993 6993 6993

Endline (age 4–6)
T1 -0.016 0.061 -0.002

(0.035) (0.038) (0.038)
T2 -0.011 0.012 0.039

(0.042) (0.045) (0.038)
T3 -0.016 0.035 0.004

(0.043) (0.043) (0.045)

Any treatment -0.015 0.041 0.010
(0.033) (0.035) (0.035)

Observations 7017 7017 7017

All regressions control for baseline value of dependent variable, child age, child

age squared, and province fixed effects. Additional control variables include

gender, baseline height-for-age z-score, household size, household wealth quin-

tile dummy variables, and baseline caregiver age, gender, Raven’s score, and

parenting scores. Missing baseline covariates are replaced by the sample mean

and interacted with a missing covariate dummy. Standard errors clustered on

village level.

* 10%, ** 5%, *** 1 % significance level.
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B Child assessments

This section summarizes the individual tests, their distributions and the scoring meth-

ods 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. (2019a).

To ensure that children correctly understood the tests and that the test were reli-

able, 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 fur-

ther 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 summed into a domain score

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 forward

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
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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

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 storybook

and asking how the book should be opened and where and in which direction

one should start reading the story.
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2.5. Reading skills are assessed with a letter name knowledge test in which chil-

dren have to identify common letters of Khmer script.

2.6. Endline only: A name writing test was conducted to assess whether children

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

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 quanti-

tative 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.
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4.2. A draw-a-person test

5. Gross-motor development (midline only): The Malawi Developmental As-

sessment Tool (MDAT) was used for assessment of grossmotor skills.

6. 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:

6.1. Emotional symptoms

6.2. Conduct problems

6.3. Hyperactivity/inattention

6.4. Peer problems

65



Figure B.1: Distribution of midline cognition composite scores and individual tests.
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Figure shows empirical distribution of composite and raw test scores.
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Figure B.2: Distribution of midline motor-development and socio-emotional composite
scores and individual tests.

0

.05

.1

.15

.2

.25

Fr
ac

tio
n

-2 0 2 4 6
4: Fine-motor composite 

0

.05

.1

.15

.2

.25

Fr
ac

tio
n

0 1 2 3 4 5
4.1: Shape drawing

0

.2

.4

.6

.8

Fr
ac

tio
n

0 10 20 30
4.2: Draw-a-person

0

.05

.1

.15

Fr
ac

tio
n

-2 -1 0 1 2
5: Gross motor composite

0

.02

.04

.06

.08

.1

Fr
ac

tio
n

-4 -2 0 2 4
6: Socio-emotional problems composite

0

.05

.1

.15

Fr
ac

tio
n

0 .5 1 1.5 2
6.1: SDQ: emotional symptoms

0

.05

.1

.15

.2

.25

Fr
ac

tio
n

0 .5 1 1.5 2
6.2: SDQ: conduct problems

0

.05

.1

.15

.2

Fr
ac

tio
n

0 .5 1 1.5 2
6.3: SDQ: hyperactivity/inattention

0

.05

.1

.15

.2

.25

Fr
ac

tio
n

0 .5 1 1.5 2
6.4: SDQ: peer relationship problems

67



Figure B.3: Distribution of endline cognition composite scores and individual tests.
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Figure B.4: Distribution of endline motor-development and socio-emotional composite
scores and individual tests.
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