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A B S T R A C T

We report on a randomized controlled experiment in Mauritius by the Joint Child Health Project. This long-
itudinal study followed a cohort of children from different socio-economic backgrounds to examine educational
outcomes among children in high and low-quality preschools. The findings show that quality of preschool
education had no significant effect on children's overall educational attainment. However, academic perfor-
mance of children in the experimental group was higher for children with poorly educated fathers, but lower for
children with poorly educated mothers. Hence, the effects of high-quality preschool education worked in op-
posing directions—equalizing by compensating for the effect of father's level of education, and disequalizing by
reinforcing the effect of mother's level of education.

1. Introduction

Extensive academic research has explored the effects of pre-
school programs in enhancing the educational achievements of
children from disadvantaged socioeconomic backgrounds (Almond
& Currie, 2011; Attanasio, 2015; Barnett, 2011; Burger, 2010;
Currie, 2001; Heckman, 2008,2013; Nores & Barnett, 2010). This
research has created an understanding of early childhood as the
root of equal opportunity—or, alternatively, inequality—in educa-
tion. Studies have found high rates of return of high quality pre-
school education (Barnett & Masse, 2007; Belfield, Milagros,
Barnett, & Schweinhart, 2006; Heckman, Hyeok Moon, Pinto,
Savelyev, & Yavitz, 2010). For these reasons, academics, policy
makers and practitioners have argued for redistribution of re-
sources from schooling to early childhood education and care
(Barnett, 2011; Gormley, 2011; Heckman, 2008; Heckman &
Masterov, 2007).

Most evidence in support of this view is based on studies of dis-
advantaged children, comparing children who attended high-quality
preschools and children who stayed at home. Generally, it is assumed

that higher quality preschool education is associated with better long
term outcomes (Burchinal, Vandergrift, Pianta, & Mashburn, 2010;
Burger, 2010; La Paro & Pianta, 2000; Melhuish, 2011). Randomized
controlled experiments generally have found positive effects of pro-
fessional development of pre-school educators on children's cogni-
tive outcomes (Jensen & Rasmussen, 2016; Markussen-Brown et al.,
2017; Schachter, 2015). However, most studies comparing high and
low-quality preschool have been natural experiments rather than
randomized controlled experiments—for example, the British Effec-
tive Pre-School, Primary and Secondary Education project study
(Sammons et al., 2007)—or based on secondary analyses of
databases (Bowne, Magnuson, Schindler, Duncan, & Yoshikawa,
2017).

Focusing on children's test scores at age 11, we provide further
evidence of the potential effects of participation in high-quality
preschool education. Our data came from a randomized controlled
experiment conducted by the Mauritius Joint Child Health Project
(JCHP) with children from the 1969 birth cohort. Children aged
three to four years were assigned randomly to high-quality pre-
schools that were created for the experiment or to existing petites
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écoles (that is, low-quality preschools). Our study was different in
two ways from other randomized controlled trials on effects of
quality of preschool education. First, we compared a high-quality
preschool intervention with participation in low-quality preschool.
Second, children in our study were heterogeneous in terms of socio-
economic background. This allowed us to assess whether high-
quality preschool compensated or reinforced the effect of children's
socio-economic background as measured by parental schooling le-
vels. We found high-quality preschool compensated for the effect of
the father's education but reinforced the effect of the mother's
education. These findings are significant for education theory and
practice for several reasons.

First, policy makers in many countries argue for universal high-
quality preschool education, rather than making high-quality pre-
schools available to disadvantaged children only. Recent quasi-ex-
perimental evidence has shown that high-quality universal pre-
school education has positive effects on children's cognitive skills.
In a natural experiment in Australia, Chor, Andresen, and
Kalil (2016) found positive effects of high-quality universal pre-
school education for children across socio-economic status as
measured by maternal education. However, using data from the
United States, Gormley and Gayer (2005) and Cascio and
Schanzenbach (2013) found greater effects of high-quality universal
preschool education for disadvantaged children.

Cascio and Schanzenbach (2013) and Cascio (2017) suggest that
this result might be due to positive peer effects associated with
universal preschool education programs. In our experiment, the
children in both types of preschools came from heterogeneous
socio-economic backgrounds. For this reason, differences in peer
effects between the two types of preschool had no effect on cogni-
tive skills of children in our study. Moreover, the alternative to
high-quality preschool education in our experiment was universal
low-quality preschool. In other studies on this topic, the alternative
to high-quality preschool education has been whatever setting
children end up in without universal high-quality preschool: low-
quality preschool for some children and home-based care for the
others.

Second, fathers worked in more than 95% of households in
Mauritius in the early 1970s. Mothers worked in fewer than 20% of
households, and mothers were the principal caregiver in more than
95% of households. Hence, fathers’ education related closely to family
resources (income), while mothers’ education determined the quality of
in-home care for children. These factors facilitated easier interpretation
of the results of our study compared to recent experiments in developed
countries where many parents share work and caregiving responsi-
bilities. In line with Duncan and Sojourner (2013) and Havnes and
Mogstad (2015), our results suggest that universal high-quality pre-
school education can compensate for differences in families’ monetary
resources.

In addition, our results suggest it is more difficult for high-quality
preschool education to compensate for differences in the intellectual
resources of families’ primary caregiver. Our review of the existing
literature suggests that no previous study has reached this finding. Our
experiment shows that high-quality preschool education that increases
parental involvement through home visits and establishes active parent-
teacher associations can increase the effects of the caregiver's education
on schooling outcomes. This shows that high-quality preschool educa-
tion that increases parental involvement can replace the effect of the
family income gap on children's achievement with another effect—that
of the caregiver education gap.

This paper does not identify causal effects of characteristics such as
father's and mother's education on children's test scores. Instead, we
identify differences in reduced form effects between low and high
quality preschool education. This is consistent with existing literature
on the effects of socioeconomic, wealth or income gradients, or other
circumstances that, normatively speaking, should not correlate with

children's level of achievement.1 High-quality preschool education can
decrease the correlation between test scores and some of these char-
acteristics and at the same time increase the correlation between test
scores and other characteristics. We then say that high-quality pre-
school education compensates for the former characteristics and re-
inforces the latter. In our study, high-quality preschool education
compensated for the effect of fathers’ education on children's test scores
and reinforced the effect of mothers’ education.

The structure of this paper is as follows. The next section describes
the experiment. Section 3 outlines the hypotheses tested, Section 4
describes the data, and Section 5 the research methodology. Results are
outlined in Section 6 and discussed in Section 7. The final section
concludes the paper.

2. The experiment

Mauritius is a small African island in the Indian Ocean.
Mauritius gained independence from the United Kingdom in 1968.
It is a multi-ethnic country that is characterized by its stable and
democratic political system, rapid socio-economic development
since independence, and generous public welfare provisions
(Dommen, Dommen, Mehrotra, & Jolly, 1997). In the 1970s,
Mauritius introduced free universal primary education for boys and
girls (Parsuramen, 2006) and free universal primary healthcare
(Dommen et al., 1997).

We studied the effects of high-quality early childhood education and
care (ECEC) in a longitudinal perspective. Data were taken from the
JCHP, an experimental longitudinal study. The 1795 children that
participated in the JCHP were from the 1969 birth cohort. Children
were invited to participate in the JCHP based on polio vaccination re-
cords from Quatre Bornes and Vacoas, two large cities. These cities had
similar ethnic composition to the rest of Mauritius (Raine, Liu,
Venables, Mednick, & Dalais, 2010). From the original JCHP cohort,
100 children were selected randomly and paired with another child
from the cohort on the basis of sex, ethnicity, and electro-dermal ac-
tivity at age three.

These criteria were introduced because the study was designed
to investigate early predictors of later psychopathologies. Random
number tables were used to assign one member of each pair of
children to a new nursery school or high-quality preschool (the
treatment group) and the other to an existing petites écoles (the
control group). All parents of the children selected for nursery
schooling agreed to participate and send their children to the nur-
sery school, which was provided free of charge. Children in the
control group attended the petites écoles (Raine et al., 2001). Only
low-quality preschools were available in Mauritius when the JCHP
study began.

In 1979, a cyclone destroyed more than 7,000 homes in
Mauritius. For this reason, some of the children in the sample of
JCHP participants could not be located for follow-up data collection
at age 11 (Raine et al., 2001, 2010).2 This reduced our sample to
175 children. For one child in our sample, data was missing about
an important variable (the child's housing situation). As a result,
our final sample included 84 children in the treatment group and 90
children in the control group.3 Children in the treatment and

1 See Reardon (2011); Rubio-Codina, Attanasio, Meghir, Varela, and
Gratham-McGregor (2015); Schady et al. (2015). For recent surveys of the
equality of opportunity literature, see Ferreira and Peragine (2016), Roemer
and Trannoy (2015) and Ramos and Van de Gaer (2016).
2We found no differences in characteristics between children in the treat-

ment and control samples on one hand and children that could not be traced on
the other hand.
3While the number of observations is limited, it is larger than in the two most

influential randomized control experiments in the field: the Perry Preschool
Program, which had a treatment group of 58 and a control group of 65; and the
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control groups came from diverse socio-economic and demographic
backgrounds and were between three and four years old when the
experiment began.

Children in the treatment group attended two experimental nursery
schools for two full academic years until they entered primary school.
The JCHP intervention included several components considered bene-
ficial to children's educational development (Burchinal et al., 2010;
Magnuson and Shager, 2010). The program ran daily from 9 am to 4 pm
on weekdays. Educators received pre-service training in basic kinder-
garten knowledge, psychology, physical health, social welfare, and
practical kindergarten activities. Other in-service training sessions for
educators were organized throughout the intervention period
(Raine et al., 2001). The pupil-educator ratio ranged from 1:5 to 1:10
depending on the type of activity.

The program included outdoor trips (for example, field trips with
parents), and sessions on elementary hygiene, nutrition, health care,
and physical exercise for the children. The curriculum encouraged the
development of verbal (Creole, English and French), visuospatial, vi-
suomotor, conceptual and memory skills. A structured nutritional pro-
gram provided fruit juice in the morning, a hot meal at lunchtime and
milk in the afternoon. The program encouraged parental involvement
by setting up a parent-educator association. Parents were required to
make regular visits to the nursery schools to observe children's daily
activities. School personnel engaged in regular home visits and offered
counseling services to parents.

The control group attended traditional Mauritian petites écoles.
Petites écoles were community preschools that provided children
with basic learning in reading, writing and counting. They were “of
poor educational quality, providing traditional and very rudimen-
tary education” (Raine et al., 2001, page 258). These kindergartens
were privately owned, staffed by child-minders with little training,
had median pupil to educator ratios of 1:30, and operated for five
hours on school days. This included one hour of play (Raine et al.,
2001, 2010). Lunch and snacks were not provided, resulting in most
children going home for lunch or bringing packed lunches, typically
rice or bread. In 1983, a report by the Ministry of Education of
Mauritius described poor conditions in community preschools. Most
community preschools in Mauritius were designed as childcare fa-
cilities rather than for educational purposes (Ministry of Education
of Mauritius, 1983). Upon completion of preschool, children in the
treatment and control groups were enrolled in public primary
schools of similar quality.

Our analysis compares test score results from the Mauritius
Certificate of Primary Education (CPE) exam among children who at-
tended nursery schools and children who attended the petites écoles.
Children in Mauritius sit the CPE exam at 11 years of age on completion
of primary school. The exam screens children for access to secondary
education (Manrakham, Vasishtha, & Vadamootoo, 1991). Children
with the highest exam scores are eligible to attend one of the few public
secondary schools in Mauritius, or to sit an exam that determines the
allocation of government scholarships for tuition at private schools.
Historically, poor scores in the CPE exam have correlated with poor
employment prospects and greater risk of poverty and social exclusion
(Manrakham et al., 1991).

Previous studies on the JCHP dataset are summarized in
Raine et al. (2010). To date, research using data from the JCHP has
focused on identifying early predictors of later psychopathologies.
No research using this data has studied educational outcomes or
compensating versus reinforcing effects of high-quality ECEC. Most
previous studies have adjusted for socio-economic status, gender

and ethnicity in the estimation of treatment effects. They have
performed analyses of variance, and published results in psychology
journals (see, for example, Raine et al., 2001). Research based on
the larger, non-experimental JCHP dataset looked at educational or
intelligence quotient (IQ) outcomes at age 11. Analysis of this
larger dataset found children that were malnourished at age three
had lower cognitive ability at age 11 (Liu, Raine, Venables, Dalais,
& Mednick, 2003) and children that sought high stimulation at age
three had higher IQs at age 11 (Raine, Reynolds, Venables, &
Mednick, 2002).

3. Hypotheses

There is an extensive literature on the interaction between children's
cognitive development and academic achievement and their family's
socio-economic status (SES)—for example, see Sirin (2005). Based on
their review of the existing literature, Duncan and Magnuson (2012)
argue that family income and mothers’ level of education are the main
socio-economic determinants for children's cognitive functioning.4 In-
come determines families’ resources. Mothers’ level of education is a
predictor of early language development. In addition, it influences
children's school performance (Carneiro, Meghir, & Parey, 2013;
Coddington, Mistry, & Bailey, 2014; Hoff & Tian, 2005; Kontos, 1991)
and likelihood of behavioral problems and grade repetition
(Carneiro et al., 2013).

However, other factors than families’ SES influence children's
educational achievement. Currie and Yelowitz (2000) and Goux and
Maurin (2005) show that crowded home environments reduce chil-
dren's educational attainment. Other authors stress the influence of
ethnic background on cognitive development and academic
achievement (De Feyter & Winsler, 2009; Tas, Reimão, & Orlando,
2014). In general, Creole families are the most disadvantaged in
Mauritius. Recent studies have found significant negative effects of
birth order on academic achievement (Black, Devereux, & Salvanes,
2005; Kantarevic & Mechoulan, 2006; Pavan, 2016).UNESCO (2015)
reports that gender disparities in primary education remain in almost
one third of countries for which data are available. However,
Mauritius had closed the gender gap in gross secondary school en-
rollment when the cohort of students in this study matriculated—by
1980, gross school enrollment in Mauritius was 50.95% for males
and 49.11% for females.5

Based on these findings, we selected family income and mother's
education as measures for the SES of families of children. In all esti-
mates, we controlled for the effects of crowded home environments,
ethnic background and birth order. We included these measures for
families’ SES and controls to estimate CPE scores of children enrolled in
the nursery school (that is, in the treatment group) and children en-
rolled in the petites écoles (the control group). We tested three hy-
potheses:

(1) The inequality hypothesis: academic performance of students in the
control group correlates with lower SES—that is, lower family in-
come and less educated mothers are associated with poor academic
performance;

(2) The benefit hypothesis: children in the treatment group demonstrate
better academic performance than children in the control group;

(3) The equalizing hypothesis: in the treatment group, the correlation

(footnote continued)
Abcedarian Program, which had a treatment group of 57 and a control group of
54 (Currie, 2001). Our sample sizes should allow us to detect a difference in
standardized means of 0.3 at a five percent level of significance.

4 In addition, the employment status of parents might influence children's
educational achievements as a proxy for the availability and stability of family
income (Davis-Kean, 2005; Pancsofar & Vernon-Feagans, 2010; Paxson &
Schady, 2007). However, after controlling for family income, parents’ em-
ployment status has no clear effect (Duncan & Magnuson, 2012).
5 Data from http://www.indexmundi.com/facts/mauritius/school-

enrollment (UNESCO).
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between school performance and SES is less than in the control
group.

4. Data

At the time of the JCHP study, the Mauritian education system in-
cluded six years of primary education leading to a Certificate of Primary
Education (CPE), followed by five years of secondary education leading
to the Cambridge School Certificate. Children's total CPE scores on
completion of primary school were drawn from the registry of the
Mauritius Examination Syndicate (Raine et al., 2010). They were cal-
culated using the Ministry of Education's weights for four subjects:
score for English*3+ score for French*2+ score for Math*3+ score
for Environmental Studies*2 (MES, 1991). Scores ranged from zero to
50. Children's total CPE scores were the dependent variable in our
analysis.

In 1972, when children in this study were three years old, data were
collected on factors believed to be associated with children's develop-
mental outcomes. Of these factors, we considered the SES of children's
families and the control factors identified in the previous section. The
JCHP collected data on “Father's years of schooling,” “Mother's years of
schooling,” and control variables.

The study reported the number of people per room in the family
home as a proxy for the degree to which children lived in crowded
home environments. This variable is labeled “Crowdedness.” In the
estimated equation, we used “Ln Crowdedness,” the natural logarithm
of this variable.6 Hindus, Muslims, and Tamils in Mauritius are des-
cendants of indentured laborers brought to Mauritius under British
colonial rule in the 19th century. Most Creole in Mauritius are des-
cendants of slaves brought to the island in the 18th and 19th centuries
under French colonial rule (Addison & Hazareesingh, 1984;
Dommen et al., 1997). Previous research in Mauritius found that chil-
dren from Creole backgrounds typically performed worse than other
children in the CPE (Chinapah, 1983; Palmyre, 2007). For this reason,
we coded the ethnicity variable as a dummy variable—“Creole.” We
included the dummy variable “Eldest sibling” to examine the effect of
birth order. We coded the child's gender variable by a dummy variable,
“Male”.

The JCHP collected data when the children in the study were
three years old on other variables to describe the situation of the
children and their families. The parent's work status variable was
recorded in two dummy variables, “Father works” and “Mother
works.” We created a dummy variable for each parent in case their
employment status was unknown. A dummy variable, “Mother is
caregiver,” is equal to one if the mother was the child's primary
caregiver at home and zero otherwise. The dummy variable
“Mother (Father) had training” indicates whether the mother (fa-
ther) had training outside regular schooling, such as on-the-job
training. All data mentioned so far were collected through inter-
views with parents (Raine et al., 2010).

Data on malnutrition (“Height for Age”), cognitive skills (“BTBC
child”) and anemia (“Hemoglobin in blood”) at age three were
collected through laboratory tests. Further variables were dummy
variables to indicate mother's health (“Mother's health below
average”), whether the child had suffered from serious illness be-
fore age three (“Serious illness of child”), the child's intellectual
(physical) development (“Child's intellectual (physical) develop-
ment below average”), normality of the mother's delivery (“Normal
delivery” ), and that the mother had no illness episodes while
pregnant (“Normal pregnancy”).7

Table 1 gives the descriptive statistics of the children in the treat-
ment and control sample. Panel (a) shows that the mean CPE score in
the treatment sample was slightly higher than in the control sample but,
as the first entry in the last column shows, the difference was statisti-
cally insignificant. Both samples had similar standard deviation of CPE
scores. Panel (b) shows the statistics on parental years of schooling and
the control factors. Fathers had completed more years of schooling than
mothers. On average, children lived in home environments with around
four people per room. One quarter of the children were the firstborn in
their family. About half the children were male. Differences in com-
position of the treatment and control sample in this panel were insig-
nificant.

Differences in composition between the treatment and control
groups in terms of variables at age three that the estimations did not
control for could interfere with identification of the treatment effects.
Panel (c) reports whether the treatment and control group were dif-
ferent in terms of these characteristics. We found one statistically

Table 1
Descriptive statistics of children in the sample (174 observations).

Treatment Control Z-Dif

(a) CPE scores at age 11
Mean 27.30 26.04 0.47
Standard deviation 17.49 17.81 0.96
(b) Parental years of schooling and control factors
Mother's years of schooling 5.21 4.67 1.01
Father's years of schooling 5.48 5.51 −0.06
Crowdedness 3.96 3.92 0.15
Creole 0.25 0.32 −1.05
Eldest sibling 0.24 0.27 −0.43
Male 0.50 0.51 −0.15
(c) Variables at age three
Mother works 0.15 0.19 −0.62
Mother works missing 0.07 0.07 0.12
Father works 0.98 0.95 0.77
Father works missing 0.02 0.04 −0.75
Mother is caregiver 0.94 0.97 −0.82
Mother had additional training 0.78 0.73 0.78
Mother additional training missing 0.08 0.07 0.42
Father had additional training 0.90 0.91 −0.13
Father additional training missing 0.06 0.02 1.25
Height for age −0.03 −0.09 0.41
Height for age missing 0.07 0.07 0.12
Hemoglobin in blood 0.02 −0.04 0.23
Hemoglobin in blood missing 0.07 0.14 −1.54
BTBC child 103.30 101.67 0.65
BTBC child missing 0.26 0.19 1.15
Mother's health below average 0.06 0.03 0.82
Serious illness of child 0.74 0.81 −1.15
Child's int. dev. below average 0.05 0.06 −0.24
Child's phys. dev. below average 0.05 0.06 −0.24
Normal delivery 0.98 0.91 1.84*
Normal pregnancy 0.87 0.86 0.26

Notes: CPE scores are between 0 and 50, “Mother's (Father's) years of schooling”
is the completed years of schooling of the mother (father), “Crowdedness” gives
the number of people per room in the house. “Height for age” and “Hemoglobin
in the blood” are standardized to have mean zero and standard deviation one
for children of age three in Mauritius. BTBC is standardized to have mean 100
and standard deviation 15 for children aged three in Mauritius. All other
variables indicate proportions and are defined in Section 4 of the paper. The
Column “Z-Dif” reports the standardized difference between the values in the
Treatment and Control column, except in Part (a), Standard deviation, which
reports the F-value for the standard test for equal variances (not significant
here). *** denotes significance at one percent level, ** at five percent level, * at
10% level.

6 This improved the fit of the regression slightly but had no effect on our
conclusions. Compare, for instance, Specifications 1 and 2 in Table A1 in the
Appendix.
7 More detailed information about the variables is given in Online Appendix
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significant difference between the groups, for the variable “Normal
delivery” at 10%.

We performed 21 balanced tests—as such, finding one significant
difference at 10% was not unexpected. On this basis, we concluded that
the samples were balanced. Panel (c) also shows that almost all fathers
of children in the study worked outside the home. In contrast, fewer
than 20% of mothers worked outside the home. Hence, the variable
“Father's years of schooling” was a good proxy for family income, one of
our measures of families’ SES.8 Mothers were almost always the pri-
mary caregiver of the children. Therefore, the variable “Mother's years
of schooling” was a good proxy for the quality of the primary caregiver,
and was our second measure of families’ SES.

5. Method

We modeled the CPE score of each child i, CPEi, as a linear function
of dummy variable Ti that indicated whether the child attended nursery
school ( =T 1i ) or petite écolé ( =T 0i ), the mean-deviated father's years of
schooling, Ei

f , the mean-deviated mother's years of schooling, Ei
m, and

K control factors at age three, Xi
k (k=1,…, K). In our specification, we

included interaction terms between parental years of schooling and the
treatment dummy, and a general idiosyncratic error term ɛi. This re-
sulted in the following specification:

∑= + + + + + + +
=

CPE β γ T β E β E γ E T γ E T δ X ɛ .i i i
f

i
m

i
f

i i
m

i
k

K

k i
k

i0 0 1 2 1 2
1

(1)

For children that were not treated, each additional year of father's

schooling was associated with an increase in CPE score of β1. Each
additional year of mother's schooling was associated with an increase in
CPE score of β2. Hence, if, for j=1 or 2, the null hypothesis =β 0j is
rejected in favor of the alternative βj≠ 0, the evidence supports the
inequality hypothesis.

The intercept for children who were not treated was β0, and for
treated children +β γ0 0. As Ei

f and Ei
m are mean-deviated, γ0 measured

the average increase in CPE score for treated children regardless of the
value of the control factors. When the null hypothesis =γ 00 is rejected
in favor of the alternative γ0> 0, the estimates support the benefit
hypothesis.

The association between father's years of schooling and CPE score
for children that were treated was +β γ1 1, and +β γ2 2 for mother's years
of schooling and CPE score. Hence, when, for j=1 or 2, βj and γj were
significantly different from zero and had opposite signs (and the ab-
solute value of their sum was smaller than βj), estimates suggested that
the treatment decreased the association between the corresponding
parent's years of schooling and the CPE score. However, when βj and γj
had the same sign, and +β γj j was significantly different from zero, the
treatment reinforced the association between the corresponding par-
ent's years of schooling and CPE score. In that case, the equalizing
hypothesis must be rejected. Eq. (1) was estimated with least squares.

6. Results

Table 2 contains the main results from least squares estimation of
different versions of Eq. (1). Specification 1 confirmed Table 1 (a)—that
is, the difference in mean CPE score between treatment and control
groups was statistically insignificant, at 1.25 points. Specification 2
included parental years of schooling. In Specification 3, these factors
were interacted with the treatment dummy. Specifications 4 and 5 were
similar to 2 and 3, respectively, but with years of schooling replaced by

Table 2
Treatment and CPE.

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

Treatment (T) 1.253 0.228 0.187 0.252 2.619
(2.676) (2.376) (2.333) (2.375) (2.905)

Mother y of schooling 1.640*** 0.914*
(0.375) (0.466)

Father y of schooling 0.881** 1.672***
(0.347) (0.372)

Mother has>6 ysc 13.280*** 6.531
(3.262) (4.464)

Father has> 6 ysc 7.402** 17.802***
(3.185) (3.618)

Mother ysc * T 1.519**
(0.661)

Father ysc * T −1.610***
(0.576)

Mother>6 ysc * T 11.128*
(5.746)

Father> 6 ysc * T −18.930***
(5.416)

Constant 26.044*** 27.504*** 27.058*** 22.706*** 21.444***
(1.877) (2.179) (2.158) (2.270) (2.365)

R-squared 0.001 0.280 0.311 0.254 0.298
Number of observations 174 174 174 174 174

Notes: in estimations (2)–(5) we controlled for Crowdedness, Creole, Eldest Sibling and Male. The coefficient estimates for these controls are reported in Online
Appendix D, Table 2. Specifications 4 and 5 used discrete versions of parental education. We constructed two dummies for education: “Mother (Father) has not more
than six years of schooling” (reference category) and “Mother (Father) has more than six years of schooling.” These variables were not mean-deviated. Robust
standard errors reported in parenthesis. *** denotes significance at one percent level, ** at five percent level, * at 10% level.

(footnote continued)
A.
8 The JCHP did not collect data on family income. Using data from the 2000

Census in Mauritius, Chintamanee (2007) estimates the return per year of
schooling in Mauritius at seven percent. Unfortunately, no estimates are
available for the 1970s.
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a dummy variable that equaled one if the parent had strictly more than
six years of schooling and zero otherwise. We begin our analysis of the
implications of the results for each of the three hypotheses by looking at
Specification 3, our basic specification. In the last subsection, we ex-
amine the robustness of our findings when alternative specifications are
used.

6.1. Inequality hypothesis

In the absence of treatment, there was a positive association be-
tween CPE scores and mother's and father's years of schooling. The
increase in CPE score was 0.91 points for each year of mother's
schooling and 1.67 points for each year of father's schooling. Since the
standard deviation of CPE scores was about 17.65—see also Table 1
(a)—these associations are substantial. In the absence of treatment, CPE
scores correlated significantly with father's years of schooling at one
percent and with mother's years of schooling at 10%. These estimates
provided clear support for the inequality hypothesis.

6.2. Benefit hypothesis

The first entry in Specification 3 shows that the effect of being
treated, γ0, on CPE score was 0.187 points—not significantly dif-
ferent from zero. When controlling for parental education levels
and the other controls, we found no evidence for the benefit hy-
pothesis.

6.3. Equalizing hypothesis

The coefficient estimates in Specification 3 show that, without
treatment, each additional year of father's schooling was associated
with an increase in test scores of 1.67 points. However, with treatment,
the association was reduced by 1.61 points to an insignificant 0.06
points. Hence, treatment fully compensated for the association of fa-
ther's schooling and CPE scores. However, treatment widened the gap
between children of mothers with different years of schooling. Each
additional year of mother's schooling was associated with an increase in
CPE scores of 0.91 points in the absence of treatment. Treatment en-
hanced the association by 1.52 points to 2.43 points, which is sig-
nificant at 1%.9 Hence, treatment reinforced the association between
mother's schooling and CPE scores, and the equalizing hypothesis must
be rejected. Before interpreting the results, we will verify their ro-
bustness to alternative specifications.

6.4. Alternative specifications

Table 2 outlines the first set of alternatives to Specification 3. In
Specification 5, we replaced parents’ years of schooling with dummy
variables to indicate that parents had received strictly more than six
years of schooling. The dummy variable for mother's years of schooling
was statistically insignificant in Specification 5. However, all other
conclusions drawn from basic Specification 3 held true for Specification
5.10 The interaction terms were dropped in Specifications 2 and 4. For
this reason, these specifications do not allow to investigate the

equalizing hypothesis. However, they support the inequality hypothesis
and reject the benefit hypothesis.

The correlation between mother and father's years of schooling
made it difficult to identify their differential interaction effects with
treatment. In Table 3, we provide two alternative ways to deal with this
correlation. Specification 1 includes interaction terms between mother
and father's years of schooling. Naturally, this reduced the size of the
association between CPE scores and both parents’ years of schooling as
the significance of these factors’ interaction with treatment decreases.
However, the interaction coefficients had the same sign as in Specifi-
cation 3 (see Table 2), and the interaction with father's years of
schooling was significant at 10%.

Due to this correlation, the estimated heterogeneity of the treatment
effect of one parent's schooling was conditional on heterogeneity in the
other parent's schooling. Specification 2 (3) eliminated father's (mo-
ther's) years of schooling from the regression. This increased the asso-
ciation with mother's (father's) years of schooling compared to Table 2,
Specification 3. In addition, the interaction terms became smaller and
lost significance. However, they kept the same sign—that is, they re-
mained positive for mother's years of schooling and negative for father’
years of schooling. The latter was significant at 10%.

Online Appendix C shows the results were robust to inclusion of the
variables used for the balance test, listed in Panel (c) in Table 1.
Without treatment, there was a positive association, significant at 5%
between the coefficients of both parents’ years of schooling and CPE
scores. The interaction terms with the treatment dummy had the same
sign as in Table 2, Specification 3. The interaction with father's years of
schooling was significant, at 10%.

The Appendix contains further sensitivity analyses. In Specification
1 in Table A1, we added interactions between the controls with the
treatment dummy to basic Specification 3 of Table 2. These interactions
were insignificant (See Online Appendix D, Table A1) and influenced
the coefficient estimates for the other variables only marginally. Spe-
cification 2 replaced the “Ln Crowdedness” variable with “Crowded-
ness.” The other coefficient estimates were not affected and this

Table 3
Correlation between parental schooling levels: alternative specifications.

(1) (2) (3)

Treatment (T) 0.363 0.001 1.313
(2.363) (2.408) (2.440)

Mother years of schooling 0.237 1.711***
(0.922) (0.433)

Father years of schooling 1.175** 1.940***
(0.457) (0.347)

Mother ysc * Father ysc 0.101
(0.085)

Mother ysc * T 1.730 0.703
(1.162) (0.577)

Father ysc * T −1.560* −1.077*
(0.837) (0.631)

Mother ysc * Father ysc * T −0.022
(0.119)

Constant 26.881*** 27.003*** 25.866***
(2.198) (2.268) (2.257)

R-squared 0.317 0.254 0.215
Number of Observations 174 174 174

Notes: in all estimations we controlled for Crowdedness, Creole, Eldest Sibling
and Male. The coefficient estimates for these controls are reported in Online
Appendix D, Table 3. Robust standard errors reported in parenthesis. *** de-
notes significance at one percent level, ** at five percent level, * at 10% level.

9 The interaction coefficients for mother's and father's years of schooling were
opposite in sign and similar in size. Treatment was not associated significantly
with CPE scores where parents had the same years of schooling. However, the
correlation coefficient was only 0.45 (see Online Appendix B for further dis-
cussion).
10 To compute the average treatment effect, we had to account for the pro-

portions for which the dummy variables were equal to one. This gave an
average treatment effect equal to 2.62+11.13 (36/174) – 18.93 (43/
174) = 0.24, which was not significantly different from zero. Online Appendix
E shows that the subsamples based on these parental schooling dummies were
balanced.
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variable was not statistically significant. In Specifications 3–5 in
Table A1, we replaced the continuous variables “Crowdedness” and
“Mother/Father years of schooling” with discrete versions, and found
the same conclusions as before.

Table A2 shows that results for the language (Specification 1)
and science (Specification 2) components of the CPE were similar
and in line with basic Specification 3 in Table 2. In addition, we
reported the regression for boys (Specification 3) and girls (Speci-
fication 4) separately in Table A2. Sample sizes became small in this
part of our analysis. Among girls in our data, fewer coefficients
were statistically significant and the interaction terms became
smaller. However, the interaction terms retained the same sign as
for the entire sample. The results of the basic specification were
confirmed for boys.

It is possible that mother's schooling correlated positively with child
intelligence or nutritional status at the start of treatment, and that more
intelligent or better nourished children benefitted more from the
treatment. This could be one explanation for the positive interaction
effect between treatment and mother's years of schooling. In Table A3,
Specification 1, we added results for the cognitive skills-based Boehm
Test of Basic Concepts (BTBC) at age three, and height for age at age
three (z-standardized height for age) to the basic specification. Chil-
dren's BTBC scores had a statistically significant association with their
test scores at age 11. Height for age at age three had no association. The
coefficients of these two variables interacted with treatment were in-
significant. In Specifications 1–3, the interaction effect of treatment
with mother's years of schooling remained significantly positive. The
interaction effect with father's years of schooling remained significantly
negative.11

Table A4 gives the descriptive statistics for four other outcomes.
We used the same correlates as in the basic specification to obtain
the results reported in Table A5. JHCP researchers collected two
alternative tests of cognitive skills at age 11—a full-scale IQ test
and a test of word recognition. Specifications 1 and 2 in Table A5
show no association between mother's years of schooling and these
test scores in the absence of treatment. However, all other results
aligned with the results of Specification 3 in Table 2. In addition, we
report the results for the children's number of absences during
academic year 1975–76 (Specification 3) and access to books at age
11 (Specification 4). None of the variables from the basic specifi-
cation were significant for the number of absences during academic
year 1975–76. Father's years of schooling was significant for chil-
dren's access to books at age 11. The interaction effects, though not
significant, had the same sign as for the cognitive tests. Consistent
with the effects of treatment on test scores, this suggests that the
treatment made households where the mother (father) had more
years of schooling buy more (less) books.

Overall, the alternative specifications in the Appendix and Online
Appendix C confirmed the inequality hypothesis and rejected the ben-
efit and equalizing hypotheses. The alternative specifications supported
that the treatment reinforced the association between mother's years of
schooling and CPE scores, and reduced the association between father's
years of schooling and CPE scores.

7. Discussion

It is always complicated to generalize findings related to an
experiment in a specific context and time. Nevertheless, the data
from the JHCP study contributes to current discussions on the
equalizing potential of high-quality universal ECEC. Inequalities in

educational opportunities measured through differences in CPE
scores at age 11 were associated significantly with mother and fa-
ther's years of schooling in the control group. According to basic
Specification 3 in Table 2, children of mothers with six years of
primary schooling had an increase in CPE score of 0.31 standard
deviations. Children of fathers with six years of schooling had an
increase in CPE scores of 0.57 standard deviations. These findings
align with the consensus in the relevant literature that early
childhood is the foundation for children's future learning, and that
disadvantage in children's preschool years leads to inequalities in
educational attainment later in life (Macours, Schady, & Vakis,
2012; Paxson & Schady, 2007).

The existing literature presents high-quality interventions for
preschool-aged disadvantaged children as potential equalizers. This
emphasis on early childhood care and education is based on evi-
dence from longitudinal studies in the United States (Barnett, 2011;
Cunha & Heckman, 2006; Heckman & Masterov, 2007). In parti-
cular, two experimental studies that started in the 1960s and 1970s
are cited on this topic: the Perry Preschool Program (PPP) and the
Abecedarian Program (ABC) (Magnuson & Shager, 2010). In these
studies, preschool interventions were designed to provide high-
quality services to disadvantaged children.12

These studies’ findings underline that high-quality preschool edu-
cation enriched the educational experience of children from dis-
advantaged backgrounds (Cunha & Heckman, 2006). In particular, both
programs had improved children's IQ test scores on completion of the
program at age five. However, improvements in children's IQ dimin-
ished over time, and disappeared for boys by age 10 (Burger, 2010 and
Walters, 2015). There is some evidence for positive long-term effects of
high-quality preschool education for boys, and consistent positive ef-
fects have been found on female teenagers and adults (Anderson, 2008).
The programs’ persistent effect on non-cognitive personality skills
might reconcile the diminished benefit of high-quality preschool edu-
cation on children's cognitive skills and persistent positive adult edu-
cation outcomes (Heckman, Pinto, & Savelyev, 2013). As we study the
effect on test scores at age 11, fading-out of benefits for children's
cognitive skills might explain the lack of evidence to support the benefit
hypothesis.

In contrast to other randomized controlled trials on the effects of
quality of preschool education, the JHCP study compared effects of
high-quality preschool intervention with effects of low-quality pre-
school education. Recent data from the Head Start Impact Study de-
monstrates the importance of counterfactuals—for example, control
groups—in evaluating the effects of preschool education.
Feller, Grindal, Miratrix, and Page (2016), Kline and Walters (2016)
and Walters (2015) show positive effects of Head Start for children who
otherwise would have been in home-based care. However, effects were
close to zero for children who otherwise would have been in center-
based care. The second counterfactual (center-based care) is similar to
the counterfactual in the JHCP study. This is another possible ex-
planation for the lack of evidence in the JHCP data for benefits of high-
quality preschool education.

The Perry Preschool and Abecedarian programs examined benefits
of high-quality ECEC for relatively homogeneous groups of

11 Specifications 2–3 in Table A3 included only one of the two new variables,
the BTBC test or height for age. None of the conclusions were affected. Ex-
cluding the years of schooling of one parent gave Specifications 4 and 5 in
Table A3, with results similar to those in Specifications 2 and 3 in Table 3.

12 The PPP targeted African American children with low IQ and low parental
income and education. The ABC program targeted children with lower educated
mothers and mothers with low IQ, most of whom were African American. Both
programs delivered high-quality preschool education through low pupil to
educator ratios—ranging from 3:1 to 6:1—and extensive training for educators
(Magnuson & Shager, 2010). Both programs’ pedagogy focused on children's
intellectual and social development through stimulating cognition, language,
and adaptive behavioral skills (Magnuson & Shager, 2010). In addition, both
programs provided free transportation, feeding, health care and family nurse
and pediatrician services (Cunha & Heckman, 2006). In addition, the programs
included parental education through home visits and counseling.
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disadvantaged children. Neither program examined the equalizing ef-
fects of high-quality universal ECEC. Examining equalizing effects of
high-quality universal ECEC would require comparison of children with
parents of different socio-economic statuses (Ferreira & Gignoux, 2011;
Van de gaer, Vandenbossche, & Figueroa, 2014). Our study is one of the
few randomized controlled studies on children with parents from dif-
ferent socio-economic backgrounds.

We found that participation in the JCHP nursery schools from ages
three to five erased the association between children's CPE test scores
and father's schooling. However, the intervention increased the asso-
ciation between test scores and mother's schooling. The effects worked
in opposing directions—equalizing by compensating for the effect of
father's schooling, and disequalizing by reinforcing the effect of mo-
ther's schooling.

It is not possible to connect the effect of each component of the
JCHP preschool intervention to children's educational outcomes
later in life. However, the distinct effects of father's and mother's
schooling on children's educational attainment might relate to the
different roles of fathers and mothers in Mauritius. Much of the
literature on early childhood considers the effects of spouses’ so-
cioeconomic status as complementary (or better, mutually reinfor-
cing). In Mauritius in the 1970s, most fathers were employed, and
most mothers did not work outside the home. For this reason, fa-
ther's education among children in the JCHP was related closely to
household income. Therefore, our results might indicate that, in
Mauritius in the 1970s, high-quality preschool compensated in part
for the effect of income inequality on school results. Duncan and
Sojourner (2013) and Havnes and Mogstad (2015) also found that
high quality preschool compensated for the effect of differences in
families’ monetary resources on children's educational
attainment.

However, the JCHP nursery schools increased the association be-
tween test scores and mother's schooling. Increased parental involve-
ment is one possible explanation for this. Gelber and Isen (2013) show
that parental involvement with children increased during and after
children were enrolled in Head Start. The authors note that other fac-
tors than children's enrolment in high-quality preschools might account
for this increase in parental involvement. Other possibilities are that
parents perceive their involvement as complementary to changes in
unobserved characteristics in their child, such as non-cognitive skills, or
that children in high-quality preschool become more pleasant to be
with.

In Mauritius in the 1970s, mothers were primary caregivers in
most households, and so parental involvement in children's
schooling meant mothers’ involvement. Involvement of higher
educated mothers is likely to have larger effects on children's edu-
cational attainment than involvement from lower educated mo-
thers. In particular, the JCHP encouraged parental involvement
through two channels—parent-educator associations and home
visits.13 As primary caregivers, mothers were the parent most likely
to participate in parent-educator associations. It is possible that
these associations were more appealing for—or responsive to the
desires of —better educated mothers. With mothers the primary
caregivers in Mauritius, home visits might have enhanced interac-
tions between mothers and children in particular. These interac-
tions might have larger effects in children of better educated mo-
thers. This implies that children's school results are shaped by the
educational climate at home. High-quality ECEC might not be able
to compensate fully for this factor (Azzi-Lessing, 2011). On the
contrary, home visiting programs that stress parental involvement
might benefit children with better educated caregivers over chil-
dren with poorly educated caregivers.

8. Conclusion

The JCHP longitudinal study allows comparison of effects of high-
quality ECEC with low-quality preschool for equally diverse popula-
tions. For this reason, results of the study offer insights for education
policymaking in developing and developed countries with universal
pre-school education systems without mechanisms to target dis-
advantaged children.

Our analysis of the JCHP data found a positive association be-
tween fathers and mothers years of schooling and test scores at age
11 for children at low-quality preschools. The JCHP intervention
had no effect overall on children's test scores at age 11. High-quality
ECEC reduced the positive association between father's schooling
and children's test scores. However, it increased the positive asso-
ciation with mother's schooling. Fathers were the breadwinner in
Mauritian families in the 1970s. In contrast, fewer than 20% of
mothers worked, and mothers were the caregiver in almost all fa-
milies. For this reason, father's education indicates families’ mate-
rial resources. Duncan and Sojourner (2013) showed that ECEC
could compensate for the effect of income on IQ scores. This could
be because ECEC compensated or substituted for lower levels of
parental investments in children's education among low-income
families.

We found that the JCHP intervention increased the effect of
mother's schooling on children's educational attainment. The JCHP
intervention encouraged parental involvement and, in Mauritius in
the 1970s, mothers were the primary caregiver in almost all fa-
milies. Even if the JCHP intervention led to equal increases in
poorly educated and highly educated mothers’ motivation to sup-
port their child's education, less educated mothers might have
lacked the capacity to provide this support. This consideration
might need to be taken into account in the design of future ECEC
programs. In particular, children with poorly educated mothers as
their primary caregiver might require special attention to benefit
from ECEC.

The results of our data analysis were robust for other measures
of cognitive skills at age 11. However, JCHP data reflect the study
design, context and timing. Even so, the data confirm the complex
nature of the relationship between socio-economic inequalities in
adolescence and adulthood and early childhood education and care.
Further research is needed to examine the effect of each feature of
ECEC on parental involvement and children's later academic per-
formance. There is robust evidence that children benefit from high
quality center-based childcare and education, although these ben-
efits do not necessarily improve children's cognitive skills at age 11.
However, parental support programs based on home visits and
parent-teacher interaction can reinforce the association between
children's educational outcomes and their primary caregiver's
schooling. The challenge remains to organize home visits and
parent-teacher interactions to compensate for this reinforced asso-
ciation among disadvantaged children and their families.
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Appendix. Sensitivity analysis of the association between the treatment and CPE score

Table A2
CPE language and science, boys and girls.

Language Science Boys Girls
(1) (2) (3) (4)

Treatment (T) 0.002 0.185 2.283 0.535
(1.210) (1.171) (3.264) (3.390)

Mother ysc 0.486** 0.428* 0.921 0.869
(0.236) (0.241) (0.609) (0.724)

Father ysc 0.824*** 0.848*** 1.920*** 1.497**
(0.191) (0.189) (0.446) (0.694)

Mother ysc * T 0.793** 0.725** 1.851** 1.016
(0.348) (0.329) (0.849) (0.974)

Father ysc * T −0.872*** −0.738** −2.635*** −0.531
(0.298) (0.291) (0.649) (1.004)

Constant 13.908*** 13.150*** 26.303*** 26.182***
(1.095) (1.107) (2.982) (2.607)

R-squared 0.296 0.313 0.390 0.315
Number of Observations 174 174 88 86

Notes: in all estimations we controlled for Crowdedness, Creole, Eldest Sibling and Male. The coefficient estimates for these controls are reported in Online Appendix
D, Table A2. Robust standard errors reported in parenthesis. *** denotes significance at one percent level, ** at five percent level, * at 10% level.

Table A1
Alternative specifications and interaction effects with control factors.

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

Treatment (T) −0.575 0.008 −1.749 0.371 2.619
(3.709) (3.711) (4.734) (4.136) (2.924)

Mother ysc 0.821* 0.860*
(0.461) (0.485)

Father ysc 1.619*** 1.664***
(0.390) (0.401)

Mother has>6 ysc 6.477 6.305 6.839
(4.636) (4.342) (4.383)

Father has> 6 ysc 18.451*** 18.434*** 18.558***
(3.820) (3.635) (3.639)

Mother ysc * T 1.734** 1.730**
(0.683) (0.695)

Father ysc * T −1.636*** −1.671***
(0.605) (0.609)

Mother>6 ysc * T 11.919* 11.395* 10.736*
(6.364) (6.056) (5.943)

Father> 6 ysc * T −19.495*** −18.178*** −18.436***
(5.757) (5.512) (5.459)

Constant 27.267*** 26.902*** 25.729*** 24.653*** 23.494***
(2.539) (2.558) (3.402) (2.763) (2.433)

R-squared 0.320 0.311 0.290 0.278 0.275
Number of Obs 174 174 174 174 174

Notes: in all estimations we controlled for Crowdedness, Creole, Eldest Sibling and Male, and, except for Specification 5, interacted these controls with the treatment
dummy. The coefficient estimates for these additional variables are reported in Online Appendix D, Table A1. Specification 1 measured Crowdedness by “Ln
Crowdedness” (the logarithm of the number of people per room in the household), Specification 2 by “Crowdedness” (the number of people per room in the
household), and Specification 3 by “Crowdedness dummy” (a dummy variable equal to one if there are four or more people per room in the household). Specifications
4 and 5 used discrete versions of parental education. We constructed two dummies for education: “Mother (Father) has not more than six years of schooling”
(reference category) and “Mother (Father) has more than six years of schooling.” These variables were not mean-deviated. Robust standard errors reported in
parenthesis. *** denotes significance at one percent level, ** at five percent level, * at 10% level
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Table A3
Intelligence and health at age three as additional controls.

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

Treatment (T) 0.745 0.637 0.329 0.579 1.916
(2.298) (2.296) (2.329) (2.375) (2.391)

Mother ysc 0.977** 0.976** 0.913* 1.733***
(0.442) (0.445) (0.465) (0.395)

Father ysc 1.597*** 1.633*** 1.641*** 1.901***
(0.379) (0.375) (0.379) (0.361)

BTBC 0.117*** 0.117*** 0.121*** 0.108***
(0.042) (0.043) (0.044) (0.041)

Height for age −1.459 −1.214 −2.016 −1.341
(1.889) (1.857) (1.998) (1.868)

Mother ysc * T 1.275* 1.380** 1.376** 0.547
(0.651) (0.638) (0.676) (0.570)

Father ysc * T −1.458** −1.565*** −1.497** −1.032*
(0.560) (0.560) (0.576) (0.593)

BTBC * T −0.074 −0.068 −0.077 −0.043
(0.055) (0.055) (0.056) (0.056)

Height for age *
T

−0.599 −1.245 0.002 −2.003

(2.560) (2.509) (2.629) (2.720)
Constant 27.029*** 26.691*** 27.404*** 26.991*** 25.992***

(2.144) (2.110) (2.202) (2.246) (2.249)
R-squared 0.366 0.358 0.321 0.314 0.285
Number of

Observatio-
ns

174 174 174 174 174

Notes: in all estimations we controlled for Crowdedness, Creole, Eldest Sibling and Male. The coefficient estimates for these controls are reported in Online Appendix
D, Table A3. The variables “BTBC” and “Height for age” were mean-deviated. Robust standard errors reported in parenthesis. *** denotes significance at one percent
level, ** at five percent level, * at 10% level.

Table A4
Descriptive statistics alternative outcomes.

Average SD Min Max

IQ 103.305 15.923 54.814 140.264
Holborn reading scale 84.303 46.126 0 175
# of absences 1975–76 7.644 12.549 0 75
Access to books 0.233 0.424 0 1

Table A5
Alternative outcomes.

IQ (1) Holborn
reading scale
(2)

# of absences
1975–76 (3)

Access to
books (4)

Treatment (T) 4.194* 1.196 0.015 0.078
(2.253) (4.613) (0.252) (0.483)

Mother ysc −0.026 1.078 −0.049 0.118
(0.437) (1.056) (0.056) (0.104)

Father ysc 1.593*** 2.194** −0.009 0.194**
(0.407) (0.935) (0.041) (0.081)

Mother ysc * T 1.283** 3.748** 0.012 0.128
(0.571) (1.562) (0.074) (0.148)

Father ysc * T −1.077** −3.954*** −0.031 −0.145
(0.543) (1.322) (0.072) (0.123)

Constant 97.653*** 92.051*** 1.692*** −2.201***
(2.236) (4.439) (0.269) (0.537)

R-squared 0.291
Number of

observations
162 162 163 163

Notes: in all estimations we controlled for Crowdedness, Creole, Eldest Sibling and Male. The coefficient estimates for these controls are reported in Online Appendix
D, Table A5. The specifications are: OLS for (1), Tobit for (2), Poison for (3) and Logistic for (4). Robust standard errors reported in parenthesis. *** denotes
significance at one percent level, ** at five percent level, * at 10% level.

C. Morabito et al. Economics of Education Review 65 (2018) 126–137

135

https://doi.org/10.1016/j.econedurev.2018.06.006


References

Addison, J., & Hazareesingh, K. (1984). A new history of Mauritius. Rose Hill: Editions de
l'Océan Indien.

Almond, D., & Currie, J. (2011). Human capital development before age five. In O.
Ashenfelter, & D. Card (Vol. Eds.), Handbook of labor economics: 4b, (pp. 1315–1486).
Amsterdam: Elsevier.

Anderson, M. L. (2008). Multiple inference and gender differences in the effects of early
intervention: A reevaluation of the abecedarian, Perry preschool, and early training
projects. Journal of the American Statistical Association, 103, 1481–1495.

Attanasio, O. P. (2015). The determinants of human capital formation during the early
years of life: Theory, measurement, and politics. Journal of the European Economic
Association, 13, 949–997.

Azzi-Lessing, L. (2011). Home visitation programs: Critical issues and future directions.
Early Childhood Research Quarterly, 26, 387–398.

Barnett, W. S. (2011). Effectiveness of early educational intervention. Science, 333,
975–978.

Barnett, W. S., & Masse, L. N. (2007). Comparative benefit-cost analysis of the
Abecedarian program and its policy implications. Economics of Education Review, 26,
113–125.

Belfield, C. R., Milagros, N., Barnett, S., & Schweinhart, L. (2006). The high/scope Perry
preschool program. Cost-benefit analysis using data from the age-40 follow-up.
Journal of Human Resources, 41, 162–190.

Black, S. E., Devereux, J. P., & Salvanes, K. G. (2005). The more the merrier? The effect of
family size and birth order on children's education. Quarterly Journal of Economics,
120, 669–700.

Bowne, J. B., Magnuson, K. A., Schindler, H. S., Duncan, G. J., & Yoshikawa, H. (2017). A
meta-analysis of class sizes and ratios in early childhood education programs: Are
thresholds of quality associated with greater impacts on cognitive, achievement, and
socioemotional outcomes? Educational Evaluation and Policy Analysis, 39, 407–428.

Burchinal, M., Vandergrift, N., Pianta, R. C., & Mashburn, A. J. (2010). Threshold analysis
of association between child care quality and child outcomes for low-income children
in pre-kindergarten programs. Early Childhood Research Quarterly, 25, 166–176.

Burger, K. (2010). How does early childhood care and education affect cognitive devel-
opment? An international review of the effects of early interventions for children
from different social backgrounds. Early Childhood Research Quarterly, 25, 140–165.

Carneiro, P., Meghir, C., & Parey, M. (2013). Maternal education, home environments,
and the development of children and adolescents. Journal of the European Economic
Association, 11, 123–160.

Cascio, E.U. (2017). Does universal preschool hit the target? Program access and preschool
impacts. IZA DP 100596.

Cascio, E. U., & Schanzenbach, D. W. (2013). The impacts of expanding access to high-
quality preschool education. Brookings Papers on Economic Activity, (Fall), 127–178
2013.

Chinapah, V. (1983). Participation and performance in primary schooling: A study of equality
of educational opportunity in Mauritius. Stockholm: Institute of International
Education.

Chintamanee, S. (2007). Social returns to education in the Republic of MauritiusLondon:
Institute of Education.

Chor, E., Andresen, M. E., & Kalil, A. (2016). The impact of universal prekindergarten on
family behavior and child outcomes. Economics of Education Review, 55, 168–181.

Coddington, C. H., Mistry, R. S., & Bailey, A. L. (2014). Socioeconomic status and re-
ceptive vocabulary development: Replication of the parental investment model with
Chilean preschoolers and their families. Early Childhood Research Quarterly, 29,
538–549.

Cunha, F., & Heckman, J. J.. Investing in our young people. (2006). Paper for National
Institutes of Health http://www-news.uchicago.edu/releases/06/061115.education.
pdf [accessed August 2013].

Currie, J. (2001). Early childhood education programs. Journal of Economic Perspectives,
15, 213–238.

Currie, J., & Yelowitz, A. (2000). Are public housing projects good for kids? Journal of
Public Economics, 75, 99–124.

Davis-Kean, P. E. (2005). The influence of parent education and family income on child
achievement: The indirect role of parental expectations and the home environment.
Journal of Family Psychology, 19, 294–304.

De Feyter, J. J., & Winsler, A. (2009). The early developmental competencies and school
readiness of low-income, immigrant children: Influences of generation, race/ethni-
city, and national origins. Early Childhood Research Quarterly, 24, 411–431.

Dommen, E., & Dommen, B. (1997). Mauritius: The roots of success 1960–1993. In S.
Mehrotra, & R. Jolly (Eds.). Development with a human face: Experiences in social
achievement and economic growth. Oxford: Oxford University Press.

Duncan, G. J., & Magnuson, K. (2012). Socioeconomic status and cognitive functioning:
Moving from correlation to causation. Wiley Interdisciplinary Reviews: Cognitive
Science, 3, 377–386.

Duncan, G. J., & Sojourner, A. J. (2013). Can intensive early childhood intervention
programs eliminate income-based cognitive achievement gaps? Journal of Human
Resources, 48, 945–968.

Feller, A., Grindal, T., Miratrix, L., & Page, L. C. (2016). Compared to what? Variation in
the impacts of early childhood education by alternative care-type settings. Annals of
Applied Statistics, 10, 1245–1285.

Ferreira, F. H. G., & Gignoux, J. (2011). The measurement of inequality of opportunity:
Theory and an application to Latin America. Review of Income and Wealth, 57,
622–657.

Ferreira, F. H. G., & Peragine, V. (2016). Individual responsibility and equality of op-
portunity. In M. D. Adler, & M. Fleurbaey (Eds.). The Oxford handbook of well-being

and public policy (pp. 746–784). New York: Oxford University Press.
Gelber, A., & Isen, A. (2013). Children's schooling and parents’ behavior: Evidence from

the head start impact study. Journal of Public Economics, 101, 24–38.
Goux, D., & Maurin, E. (2005). The effects of overcrowded housing on children's per-

formance at school. Journal of Public Economics, 89, 797–819.
Gormley, W. T. (2011). From science to policy in early childhood education. Science, 333,

978–981.
Gormley, W. T., & Gayer, T. (2005). Promoting school readiness in Oklahoma. The Journal

of Human Resources, 40, 533–558.
Havnes, T., & Mogstad, M. (2015). Is universal child care leveling the playing field?

Journal of Public Economics, 127, 100–114.
Heckman, J. J.. The case for investing in disadvantaged young children. In big ideas for chil-

dren: Investing in our nation's future, first focus making children and families the priority.
(2008). http://www.browncountyunitedway.org/files/CPC/Big-Ideas-for-Children-
2009.pdf [accessed August 2013].

Heckman, J. J. (2013). Giving kids a fair chance. Boston: MIT Press.
Heckman, J. J., Hyeok Moon, S., Pinto, R., Savelyev, P. A., & Yavitz, A. (2010). The rate of

return to the HighScope Perry Preschool Program. Journal of Public Economics, 94,
114–128.

Heckman, J. J., & Masterov, D. V. (2007). The productivity argument for investing in
young children. Review of Agricultural Economics, 29, 446–493.

Heckman, J. J., Pinto, R., & Savelyev, P. (2013). Understanding the mechanisms through
which an influential early childhood program boosted adult outcomes. American
Economic Review, 103, 2052–2086.

Hoff, E., & Tian, C. (2005). Socioeconomic status and cultural influences on language.
Journal of Communication Disorder, 38, 271–278.

Jensen, P., & Rasmussen, A. W. (2016). Professional development and its impact on
children in early childhood education and care: A meta-analysis based on European
studies. Curriculum and Quality Analysis and Impact Review of European ECEC Project
Report D3.2.

Kantarevic, J., & Mechoulan, S. (2006). Birth order, educational attainment and earnings.
An investigation using the PSID. Journal of Human Resources, 41, 755–777.

Kline, P., & Walters, C. R. (2016). Evaluating public programs with close substitutes: The
case of head start. Quarterly Journal of Economics, 131, 1795–1848.

Kontos, S. J. (1991). Child care quality, family background, and children's development.
Early Childhood Research Quarterly, 6, 249–262.

La Paro, K. M., & Pianta, R. (2000). Predicting children's competences in the early school
years: A meta-analytic review. Review of Educational Research, 70, 443–484.

Liu, J., Raine, A., Venables, P. H., Dalais, C., & Mednick, S. A. (2003). Malnutrition at age
3 years and lower cognitive ability at age 11 years: Independence from psychology
adversity. Archives of Pediatrics and Adolescent Medicine, 157, 593–600.

Macours, K., Schady, N., & Vakis, R. (2012). Cash transfers, behavioural changes, and
cognitive development in early childhood: Evidence from a randomized experiment.
American Economic Journal: Applied Economics, 4, 247–273.

Magnuson, K., & Shager, H. (2010). Early education: Progress and promise for children
from low-income families. Children and Youth Services Review, 32, 1186–1198.

Markussen-Brown, J., Juhl, C. B., Piasta, S. B., Bleses, D., Hojen, A., & Justice, L. M.
(2017). The effects of language- and literacy-focused professional development on
early educators and children: A best-evidence meta-analysis. Early Childhood Research
Quarterly, 38, 97–115.

Manrakham, R., Vasishtha, K. K., & Vadamootoo, V. Mauritius Examination Syndicate.
(1991). Determinants of performance in primary schools with special reference to failures
at CPE level. Mauritius: MES Publication.

Melhuish, E. (2011). Preschool matters. Science, 333, 299–300.
Ministry of Education of Mauritius. (1983). The Glover commission of enquiry on education.

Port Louis: Ministry of Education.
Nores, M., & Barnett, W. S. (2010). Benefits of early childhood interventions across the

world: (under) Investing in the very young. Economics of Education Review, 29,
271–282.

Özler, B., Fernald, L. C. H., Kariger, P. K., McConnell, C., Neuman, N. J., & Fraga, E.
(2016). Combining preschool teacher training with parenting education, a cluster-rando-
mized controlled trial. World Bank Policy Research Paper7817.

Palmyre, D. (2007). Culture creole et foi chrétienne. Maurice: Beau-Bassin: Institut
Catholique de l'Ile.

Pancsofar, N., & Vernon-Feagans, L. (2010). Early contributions to children's language
development in families from low-income rural communities. Early Childhood
Research Quarterly, 25, 450–463.

Parsuramen, A. (2006). Master plan for education in the year 2000: The experience of
Mauritius. Prospects: Quarterly Review of Comparative Education, 36, 63–82.

Pavan, R. (2016). On the production of skills and the birth-order effect. Journal of Human
Resources, 51, 699–726.

Paxson, C., & Schady, N. (2007). Cognitive development among young children in
Ecuador: The roles of wealth, health and parenting. Journal of Human Resources, 42,
49–84.

Raine, A., Liu, J., Venables, P. H., Mednick, S. A., & Dalais, C. (2010). Cohort profile: The
Mauritius Child Health project. International Journal of Epidemiology, 39, 1441–1451.

Raine, A., Reynolds, C., Venables, P. H., & Mednick, S. A. (2002). Stimulation seeking and
intelligence: A prospective longitudinal study. Journal of Personality and Social
Psychology, 82, 663–674.

Raine, A., Venables, P. H., Dalais, C., Mellingen, K., Reynolds, C., & Mednick, S. A. (2001).
Early education and health enrichment at age 3–5 years is associated with increased
autonomic and central nervous system arousal and orienting at age 11 years:
Evidence from the Mauritius Child Health project. Psychophysiology, 38, 254–266.

Ramos, X., & Van de gaer,, D. (2016). Approaches to inequality of opportunity: Principles,
measures and evidence. Journal of Economic Surveys, 30, 855–883.

Reardon, S. F. (2011). The widening academic achievement gap between the rich and the

C. Morabito et al. Economics of Education Review 65 (2018) 126–137

136

http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0001
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0001
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0002
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0002
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0002
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0003
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0003
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0003
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0004
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0004
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0004
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0005
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0005
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0006
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0006
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0007
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0007
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0007
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0008
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0008
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0008
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0009
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0009
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0009
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0010
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0010
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0010
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0010
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0011
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0011
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0011
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0012
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0012
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0012
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0013
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0013
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0013
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0014
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0014
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0014
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0015
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0015
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0015
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0016
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0016
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0017
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0017
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0018
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0018
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0018
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0018
http://www-news.uchicago.edu/releases/06/061115.education.pdf
http://www-news.uchicago.edu/releases/06/061115.education.pdf
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0020
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0020
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0021
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0021
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0022
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0022
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0022
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0023
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0023
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0023
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0024
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0024
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0024
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0025
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0025
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0025
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0026
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0026
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0026
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0027
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0027
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0027
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0028
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0028
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0028
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0029
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0029
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0029
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0030
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0030
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0031
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0031
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0032
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0032
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0033
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0033
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0034
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0034
http://www.browncountyunitedway.org/files/CPC/Big-Ideas-for-Children-2009.pdf
http://www.browncountyunitedway.org/files/CPC/Big-Ideas-for-Children-2009.pdf
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0036
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0037
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0037
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0037
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0038
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0038
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0039
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0039
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0039
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0040
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0040
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0041
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0041
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0041
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0041
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0042
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0042
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0043
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0043
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0044
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0044
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0045
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0045
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0046
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0046
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0046
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0047
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0047
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0047
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0048
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0048
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0049
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0049
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0049
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0049
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0050
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0050
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0050
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0051
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0052
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0052
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0053
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0053
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0053
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0054
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0054
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0054
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0055
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0055
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0056
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0056
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0056
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0057
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0057
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0058
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0058
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0059
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0059
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0059
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0060
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0060
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0061
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0061
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0061
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0062
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0062
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0062
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0062
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0063
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0063
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0064


poor: New evidence and possible explanations. In R. Murnane, & G. Duncan (Eds.).
Wither opportunity? Rising inequality and the uncertain life chances of low-income chil-
dren (pp. 91–116). New YorkRussel: Sage Foundation Press.

Roemer, J. E., & Trannoy, A. (2015). Equality of opportunity. In A. B. Atkinson, & F.
Bourguignon (Vol. Eds.), Handbook of income distribution: 2A, (pp. 217–300).
Amsterdam: North Holland.

Rubio-Codina, M., Attanasio, O., Meghir, C., Varela, N., & Gratham-McGregor, S. (2015).
The socio-economic gradient of child development: Cross-sectional evidence from
children 6-12 months in Bogota. Journal of Human Resources, 50, 464–483.

Sammons, P., Sylva, K., Melhuish, E., Siraj-Blatchford, I., Taggart, B., Grabbe, Y., et al.
(2007). The effective pre-school and primary education 3-11 project (EPPE 3-11).
Influences on children's attainment and progress in key stage 2: Cognitive outcomes in year
5. London: DfES / Institute of Education, University of London.

Schachter, R. E. (2015). An analytic study of the professional development research in
early childhood education. Early Education and Development, 26, 1057–1085.

Schady, N., Behrman, J., Caridad Araujo, M., Azuero, R., Bernal, R., Bravo, D., et al.
(2015). Wealth gradients in early childhood cognitive development in five Latin
American countries. Journal of Human Resources, 50, 446–463.

Sirin, S. R. (2005). Socioeconomic status and academic achievement: A meta-analytic
review of research. Review of Educational Research, 7, 417–453.

Tas, E. O., Reimão, M. E., & Orlando, M. B. (2014). Gender, ethnicity, and cumulative
disadvantage in education outcomes. World Development, 64, 538–553.

UNESCO. (2015). Education for all 2000–2015: Achievements and challenges. Paris:
UNESCO.

Van de gaer, D., Vandenbossche, J., & Figueroa, J. L. (2014). Children's health oppor-
tunities and project evaluation: Mexico's Oportunidades program. World Bank
Economic Review, 28, 282–310.

Walters, C. R. (2015). Inputs in the production of early childhood human capital:
Evidence from Head Start. American Economic Journal: Applied Economics, 7, 76–102.

C. Morabito et al. Economics of Education Review 65 (2018) 126–137

137

http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0064
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0064
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0064
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0065
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0065
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0065
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0066
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0066
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0066
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0067
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0067
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0067
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0067
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0068
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0068
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0069
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0069
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0069
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0070
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0070
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0071
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0071
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0072
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0072
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0073
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0073
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0073
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0074
http://refhub.elsevier.com/S0272-7757(17)30263-7/sbref0074

	cover-reprint3040
	Adresse-reprint
	Vandegaer1-s2.0-S0272775717302637-main
	Effects of high versus low-quality preschool education: A longitudinal study in Mauritius
	Introduction
	The experiment
	Hypotheses
	Data
	Method
	Results
	Inequality hypothesis
	Benefit hypothesis
	Equalizing hypothesis
	Alternative specifications

	Discussion
	Conclusion
	Acknowledgments
	Appendix. Sensitivity analysis of the association between the treatment and CPE score
	Supplementary materials
	References





