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a b s t r a c t 

This study examined associations between attendance at early childhood education (ECE) programs and school 

readiness, and the extent to which the ECE–school readiness association is moderated by family socioeconomic 

status (SES). Data were from 58 low- and middle-income countries ( N = 165,875, M age = 47.52 months). Multilevel 

analysis showed that ECE attendance was positively associated with total and domain-specific school readiness, in 

addition to the role of family SES. The association was of medium effect size for literacy–numeracy readiness and 

small effect size for learning and socioemotional readiness. The ECE–school readiness association was moderated 

by family SES, although this varied by school readiness domains. While the ECE–literacy–numeracy association 

was stronger for high SES children (i.e., leveraging effect), the ECE–learning readiness association was stronger 

for lower SES peers (i.e., compensatory effect). No SES differences were observed for socioemotional competency 

(i.e., additive effect). Our findings suggest that although ECE attendance plays a significant role in developing 

school readiness competencies in LMIC contexts, it is strongly geared towards cognitive outcomes and therefore 

requiring a focus on other developmental domains. Additionally, for ECE to help close the SES gap in children’s 

school readiness and subsequent learning outcomes, policy makers must pay attention to increasing both the 

quantity and quality ECE of provision for children from low SES backgrounds. 
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1 Low- and middle-income countries (LMIC) are a diverse group of coun- 

tries defined by the World Bank using country’s gross national income (GNI) 

per capita. The most recent constitution of LMICs consist of three categories 

(low, lower middle, and upper middle income countries) and excludes high in- 

come countries https://datahelpdesk.worldbank.org/knowledgebase/articles/ 

378834-how-does-the-world-bank-classify-countries . While there is a high de- 

gree of stability in countries that belong to the LMIC group, countries 

can be reclassified across the three main groupings ( https://datahelpdesk. 

worldbank.org/knowledgebase/articles/906519 ). We address the diversity be- 

tween LMIC contexts in our analysis using multilevel modelling and accounting 

for country level wealth. 
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arly childhood education attendance and school readiness in low- and 

iddleincome countries: The moderating role of family socioeconomic status

Readiness to learn on entry to formal schooling is a significant

redictor of children’s educational achievement and life course out-

omes ( Boivin, Desrosiers, Lemelin, & Forget-Dubois, 2014 ; Blair &

aver, 2015 ; Duncan et al., 2007 ; Quirk et al., 2016 ). For instance,

hildren with higher school readiness scores achieve higher grades in

eading and mathematics during early primary school ( Micalizzi et al.,

019 ), and those who enter school with low readiness competencies fall

ehind their peers ( Chaudry et al., 2017 ; Shanahan & Lonigan, 2010 ).

ccording to the human capital model, learning is easier for children

ho have underpinning skills required by schools ( Heckman, 2000 ).

chool readiness enables them to engage in positive classroom inter-

ctions as well as behaviors that drive achievement ( Cunha et al., 2006 ;

ntwisle et al., 2005 ; La Paro & Pianta, 2000 ; Romano et al., 2010 ).

igh levels of school readiness competencies may also invoke positive
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eer and teacher feedback, enable children to be selected to benefit from

cademic stretch activities reserved for high achieving students, or be

laced in high ability groups associated with greater teacher support

 Francis et al., 2017 ; Majzub & Rashid, 2012 ; McIntyre et al., 2007 ). 

Research from low- and middle-income country (LMIC) 1 contexts

ndicates that most children, especially those from low socioeconomic

ackgrounds, start primary school with poor readiness competencies
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e.g., Bornstein et al., 2012 ; Britto et al., 2011 ; Tran et al., 2016 ;

NESCO, 2017 ; Walker et al., 2011 ; Wolf & McCoy, 2019 ). To improve

chool readiness and address inequalities in readiness competencies, the

nited Nations, development partners, and governments expanded ac-

ess to early childhood education (ECE) in LMIC contexts ( Spier et al.,

019 ; United Nations, 2015 ). This policy was largely informed by evi-

ence from high income contexts that ECE attendance is associated with

ognitive, socioemotional, and behavioral school readiness competen-

ies ( Britto et al., 2011 ; United Nations, 2015 ). 

However, within LMIC contexts, very little research attention has

een devoted to understanding the nature of the association between

CE attendance and school readiness. In fact, given that school readi-

ess competencies are multidimensional ( Boivin & Bierman, 2014 ), we

now little about the specific readiness competencies that are developed

hrough ECE attendance. Additionally, questions have been raised about

he quality of ECE provision in LMIC contexts and, therefore, its ability

o significantly influence school readiness competencies ( Britto et al.,

011 ; Spier et al., 2019 ). Access to quality provision is also associated

ith family socioeconomic status (SES) ( Hlasny, 2017 ; McCoy et al.,

018b ), with children from higher SES backgrounds accessing higher

uality ECE ( Hlasny, 2017 ; McCoy et al., 2018b ). This suggests that

ES may moderate the association between ECE and school readiness.

nowledge of this possible moderating effect of family SES on the ECE–

chool readiness association in LMIC contexts remains unclear. This is

mportant for understanding the extent to which ECE can bridge the SES

ap in children’s school readiness competencies. 

The current study addresses the aforementioned research gaps by

xamining the association between ECE attendance and school readi-

ess, and the extent to which the ECE–school readiness association is

oderated by family SES in LMIC contexts. 

chool readiness and early childhood education (ECE) 

According to Britto (2012) school readiness consists of three funda-

ental questions: whether (1) children are ready for school, (2) schools

re ready for children, and (3) families and communities are ready to

elp children transition into schools. However, readiness is widely con-

eptualized within Britto’s (2012) first domain, that is, “are children

eady for school? ” For instance, Boivin & Bierman, 2014 defined school

eadiness as the “basic skills that children need to possess at school

ntry in order to adapt successfully to the school environment and to

earn and achieve at a satisfying level ” (p. 5). Domains of school readi-

ess usually include cognitive abilities such as pre-mathematics and lan-

uage competencies, and social, emotional, and behavioral competen-

ies ( Boivin & Bierman, 2014 ; Snow, 2006 ). In this study, we conceptu-

lize school readiness as the literacy and numeracy, learning, and behav-

oral competencies of preschool children, as these are often associated

ith children’s academic progress when they transition to school (e.g.,

arnett et al., 2020 ; Micalizzi et al., 2019 ). 

Attendance at ECE is one of the key determinants of school readi-

ess competencies (e.g., Britto et al., 2011 ; Tran et al., 2016 ). According

o developmental theories (e.g., Bronfenbrenner & Morris, 2006 ), chil-

ren’s immediate environments (i.e., microsystem) are critical for the

evelopment of key competencies. This is because children engage in

ustained and reciprocal interaction with caregivers within their imme-

iate environment and these proximal processes drive development of

ey competencies. ECE is an important microsystem specifically geared

owards facilitating interactions that develop school readiness compe-

encies. It can also serve as a catalyst for parents to engage in their

hild’s learning, an important determinant of children’s school readi-

ess ( Barnett et al., 2020 ). Research indicates that children enrolled

n ECE programs demonstrate higher cognitive abilities such as com-

etencies in language production and comprehension (La Paro et al.,

009 ; Willoughby et al., 2019 ) and positive social, emotional, and be-

avioral dispositions than their peers who do not attend ECE ( Bornstein

 Hendricks, 2012 ; Britto et al., 2011 ; Fox, Levitt, & Nelson III, 2010 ;
411 
agnuson & Waldfogel, 2005 ). Attendance at ECE is also associated

ith later school outcomes ( Chaudry et al., 2017 ; Micalizzi et al., 2019 ;

hanahan & Lonigan, 2010 ), although other post-ECE factors such as

arental socioeconomic status, teacher and school factors remain crucial

or achievement during the period of formal schooling (e.g., Lehrl et al.,

016 ). While some studies, mostly from a US context, have indicated

fade out ” effects of ECE on subsequent educational achievement (e.g.,

ailey et al., 2017 ; Lipsey et al., 2018 ), others have found evidence of

ositive longer term ECE effects on achievement ( Atteberry et al., 2019 ;

ai et al., 2020 ; Gormley, Phillips, & Anderson, 2018 ). Burger (2010) ,

ased on a systematic review of the evidence, concluded that ECE at-

endance has larger positive short-term but smaller longer-term effects

n cognitive development. 

The impact of ECE on learning competencies and desire to improve

hildren’s readiness to learn on entry to primary school has led govern-

ents in LMIC contexts to develop policies aimed at expanding access

o ECE for all children ( McCoy et al., 2018a ; Nonoyama-Tarumia et al.,

009 ; Tran et al., 2016 ; UNESCO, 2015 ). Further, the United Nations,

s part of its Sustainable Development Goals, Target 4.2, called for

ll children to “have access to quality early childhood development,

are and pre-primary education so that they are ready for primary ed-

cation ” ( United Nations, 2015 ). However, questions have been raised

bout the quality of ECE provision in most LMIC contexts ( Britto et al.,

011 ; Spier et al., 2019 ) and the extent to which they impact children’s

chool readiness competencies. Additionally, although there are multi-

le competencies of school readiness, ECE in LMIC contexts tend to pri-

ritize development of academic competencies (e.g., Agbenyega, 2018 ;

olf, 2020 ) due to parental preferences for academically focused ed-

cation (e.g., Wolf, 2020 ). Knowledge about the extent to which ECE

ttendance is associated with a wider range of school readiness com-

etencies (e.g., socioemotional, behavioral) in LMIC contexts is rare. In

his study, we examined the extent to which ECE is associated with both

verall and domain-specific school readiness competencies in LMIC con-

exts. 

ES, school readiness, and ECE 

Both school readiness and access to ECE are socioeconomically strat-

fied. Research from high and LMIC contexts indicate that children from

igher SES backgrounds demonstrate higher readiness competencies

ompared to low SES peers in cognitive, socioemotional, and behavioral

omains prior to starting school ( Barnett et al., 2020 ; Bradley & Cor-

yn, 2002 ; Fernand et al., 2011 ; McCoy et al., 2018a ; Micalizzi et al.,

019 ; Nonoyama-Tarumia et al., 2009 ; Wolf & McCoy, 2019 ). This is

ecause familial context is an important determinant of children’s de-

elopment ( Bronfenbrenner & Morris, 2006 ), and SES shapes the house-

old context in which children develop (e.g., Shaw & Shelleby, 2014 ;

olf & McCoy, 2019 ). For instance, parents from higher SES house-

olds are able to invest in resources (such as ECE) that help their chil-

ren develop school readiness competencies ( Miller et al., 2015 ; Shaw

 Shelleby, 2014 ; Wolf & McCoy, 2019 ). Additionally, high SES parents

end to be more involved with home learning activities (e.g., reading

ooks) and have the knowledge to effectively support their children’s

earning at home (e.g., Barnett et al., 2020 ; Wolf & McCoy, 2019 ).

his SES difference in school readiness is important because it is the

enesis of inequalities in educational and life course outcomes (e.g.,

ornstein et al., 2012 , Frongillo et al., 2017 ; Kim et al., 2019 ). 

Overall, SES is a multidimensional construct that refers to the rel-

tive economic position of individuals or families based on access

o wealth, power, social recognition, or privileges ( Bradley & Cor-

yn, 2002 ; McLoyd, 1998 ; Mueller & Parcel, 1981 ). It is typically mea-

ured using different indicators such as income, education, and job sta-

us ( Bradley & Corwyn, 2002 ; Kim et al., 2019 ). Within LMIC con-

exts, rural-urban location is an important measure of SES due to its

ssociation with access to valued resources and services ( UN, 2020 ),

ith evidence indicating location to be a predictor of key develop-
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C  
ental outcomes (e.g., McCoy et al., 2016 ; Nyatsikor et al., 2020 ).

merging evidence from developmental research suggests that these

ifferent dimensions of SES, although associated with each other, are

ikely to have unique influences on children’s developmental outcomes

 Bukodi & Goldthorpe, 2013 ; Schenck-Fontaine & Panico, 2019 ; Tamis-

eMonda et al., 2009 ). So far, only limited research attention (e.g.,

cCoy et al., 2016 ) has been devoted to examining the extent to which

ifferent dimensions of SES independently influence school readiness

ithin LMIC contexts. Such findings can have significant implications

or policy decisions, such as identifying low SES groups for intervention

o reduce educational inequality. 

One key objective for expanding access to ECE in LMIC contexts

as to address socioeconomic inequalities in children’s school readi-

ess ( Spier et al., 2019 ; UNESCO, 2015 ). However, studies from high

ncome contexts have found different types of outcomes when exam-

ning the impact of ECE on child outcomes by low socioeconomic

roups ( Lehrl et al., 2016 ; Miller et al., 2014 ). The first is a com-

ensatory effect whereby children from lower SES households derive

reater benefit from ECE attendance than high SES peers ( Bai et al.,

020 ; Burger, 2010 ; Gormley, Phillips, & Anderson, 2018 ). For instance,

ai et al., (2020) found that the effect of ECE on cognitive achievement

as stronger for children from low SES groups compared to high SES

ackgrounds. Children from low SES backgrounds are expected to re-

eive the greatest benefits because they have limited preacademic stim-

lation at home ( Miller et al., 2014 ) and ECE is viewed as an equalizing

echanism. 

The second is a leveraging or accumulated advantages effect in which

enefits of ECE attendance are greater for higher compared to lower SES

eers. For instance, Belsky et al. (2006) in their study of the Sure Start

rogram in the UK found that children from less socially deprived back-

rounds derived the greatest benefit (i.e., decreased behavior problems),

hile the program appeared to have an adverse effect on the behavior of

hildren from low SES backgrounds. It is argued that leveraging effects

ccur because children from higher SES backgrounds are better pre-

ared to capitalize on learning experiences provided by ECE programs

 Miller et al., 2014 ). Leveraging can also be explained by the quantity

s well as quality of ECE accessible to all children ( Britto et al., 2011 ;

uyse et al., 2011 ; O’Connor & McCartney, 2006 ; Tran et al., 2016 ;

otruba-Drzal et al., 2004 ). Access to quality ECE is highly correlated

ith children’s socioeconomic conditions ( Hlasny, 2017 ; McCoy et al.,

018b ). Research from high and LMIC contexts indicate that parents

rom high SES backgrounds are able to afford and enroll their children

n higher quality ECE programs ( Bainbridge et al., 2005 ; La Paro et al.,

009 ; McCoy et al., 2018b ; Nonoyama-Tarumia et al., 2009 ), thereby

esulting in greater benefits. 

The third is an additive effect whereby benefits of ECE attendance

re similar for all children irrespective of their family SES (i.e., no

nteraction effect: Lehr et al., 2016 ). Burger’s (2010) review found

hat most studies showed no consistent advantage from ECE atten-

ance for lower compared to higher SES children. While ECE pro-

rams improved readiness outcomes, they did not compensate for social

isadvantage. 

Within LMIC contexts, very little attention has so far been devoted

o understanding inequalities in children’s school readiness (for excep-

ions, see Wolf & McCoy, 2019 ) and studies have rarely examined the

oderating role of SES on the association between ECE attendance and

hildren’s school readiness outcomes. Additionally, both school readi-

ess and SES are multidimensional ( Boivin & Bierman, 2014 ; Bukodi

 Goldthorpe, 2013 ), and our literature review has not revealed any

tudies that have examined whether these associations vary by dimen-

ions of school readiness and SES. These are gaps we address in the

urrent study. Understanding both the nature of SES inequalities as

ell as the moderating role of SES is important. This is because reduc-

ng inequality depends on the extent to which ECE has a similar im-

act on the readiness competencies of children from high and low SES

ackgrounds. 
412 
he present study 

In the present study, we drew on data from UNICEF’s Multiple In-

icator Cluster Survey (MICS) to examine the association between ECE

ttendance, family SES, and domains of school readiness in 58 LMICs.

dditionally, we examined whether the association between ECE and

chool readiness is moderated by family level SES. Fig. 1 shows the pro-

osed multilevel model of the association among ECE, SES, and school

eadiness. 

To test this model, we were guided by the following research ques-

ions and hypotheses. 

1 Is ECE attendance associated with domains of school readiness (total,

literacy–numeracy, learning, and socioemotional school readiness)?

We hypothesize that children who attend ECE will have higher scores

on all school readiness domains. 

2 To what extent is family level SES (i.e., wealth, education, and loca-

tion) associated with each domain of school readiness? We hypothe-

size that SES at the family level will be positively associated with all

domains of school readiness. In other words, children from high SES

backgrounds will have higher scores in domains of school readiness.

3 To what extent is the association between ECE attendance and school

readiness moderated by family level SES? Specifically, does ECE at-

tendance have similar associations with school readiness for children

from different SES backgrounds? Based on the current literature we

anticipate three possible outcomes: a) a leveraging effect whereby the

association between ECE and school readiness will be stronger for

children from higher compared to lower SES backgrounds, b) a com-

pensatory effect in which ECE attendance will be more strongly as-

sociated with school readiness for children from lower compared to

higher SES backgrounds, and c) an additive effect where associations

between ECE attendance and school readiness will not vary by fam-

ily SES. 

ethod 

ample and study design 

The current study is based on data from the Multiple Indicator Clus-

er Survey (MICS). The MICS is a global and internationally comparable,

ultistage probability household sample survey designed to be repre-

entative of a national or subnational level of each participating coun-

ry ( Khan & Hancioglu, 2019 ; Loizillon et al., 2017 ). Data was collected

hrough face-to-face interviews with participants, with the majority of

ata on child development provided by mothers ( Loizillon et al., 2017 ).

o ensure reliability and consistency, indicators are measured using in-

ernationally agreed-upon approaches, and data collection in each coun-

ry follows a structured approach. For the current study, we selected

ata from MICS rounds 4 or 5, as these were the most comprehensive

ounds of data available at the time the study was conceptualized. Coun-

ries were included and excluded on the basis of availability of child de-

elopmental data (i.e., completed under-5 questionnaire). We restricted

ur sample to children between 36 and 59 months of age and selected

nformation for only the focus child in cases where multiple children

ere present in the household. The data cleaning process is described

n Appendix A . Our final data came from 58 countries with a sample

ize of N = 165,875 children. This total sample consists of participants

ith at least one response to any of the items measuring our depen-

ent variable (i.e., school readiness). The mean age was 47.52 months

 SD = 6.81), and 49.1% were girls. Detailed information about the MICS

ata collection procedures as well as survey development can be found

lsewhere ( Khan & Hancioglu, 2019 ; Loizillon et al., 2017 ). 

tudy measures 

School readiness. School readiness was measured using the Early

hild Development Index (ECDI) in the MICS dataset. The ECDI is a 10-
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Fig. 1. Proposed multilevel model of the association ECE, SES, and school readiness. 

Note. ECE = Early childhood education; SES = Socio-economic status; LitNum = Literacy–Numeracy readiness; Learn = Learning readiness; SocEmo = Socioemotional 

readiness; HDI = Human Development Index. 
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tem binary response measure (no = 0; yes = 1) which asks parents to

ndicate whether the focus child engages in a series of activities asso-

iated with key developmental milestones. It captures developmental

tatus of children within four domains —literacy–numeracy, physical,

earning, and socioemotional —and items are summed up to compute

otal or domain-specific scores ( Loizillon et al., 2017 ). 

For the current study, we used eight items capturing three domains

literacy–numeracy, learning, and socioemotional). We excluded items

rom the physical domain because our main research question was to

xamine the association between ECE attendance and school readi-

ess. Domain-specific school readiness are as follows: Literacy–numeracy

eadiness was measured with three items: “Can (named child) identify

r name at least 10 letters of the alphabet? ”, “Can (named child) read at

east four simple, popular words? ”, and “Does (named child) know the

ame and recognize the symbol of all numbers from 1 to 10? ”. Learning

eadiness consists of two items: “Does (named child) follow simple direc-

ions on how to do something correctly? ”, and “When given something

o do, is (named child) able to do it independently? ”. Finally, socioemo-

ional readiness was measured using three items: “Does (named child)

et along well with other children? ”, “Does (named child) kick, bite, or

it other children? ”, and “Does (named child) get distracted easily? ”.

he last two items were reverse-scored, with higher scores indicating

igher socioemotional readiness. Total school readiness was measured

sing all items from the three domains. To ensure comparability of es-

imates across the domains, both total and domain-specific scores were

ransformed into a standardized Z-score. 

Loizillon et al. (2017) provides detailed information on the develop-

ent and psychometric validation of the ECDI. This consisted of multi-

ountry field tests, validity, and reliability studies, as well as expert

eliberations. Studies using the ECDI and its domains across several

ountries have found it to be associated with known sociodemographic

redictors such as home learning environment, wealth, and nutritional

tatus ( Bornstein et al., 2012 ; Jeong et al., 2016 ; McCoy et al. 2016 ). 

Early childhood education (ECE) Attendance. ECE attendance was

easured by asking parents to indicate whether the focus child “attends

ny organized learning or early childhood education program, such as

rivate or government facility, including kindergarten or community

hild care ” Responses were dummy coded (no = 0; yes = 1). 
413 
Parent socioeconomic status (SES). We used a multidimensional

easure consisting of three different indicators (education, location,

nd wealth index) to measure parental SES. Parental education was

easured using the education of head of household (none = 0;

rimary + = 1). Location measured whether participants lived in rural

0) or urban (1) areas. Finally, wealth index, as measured in the MICS

ataset, is constructed using information from context-specific assets,

ousehold characteristics, and water and sanitation facilities. It was

easured on a 5-point scale (1 = poorest to 5 = richest). Previous studies

ave indicated these measures to be objective, valid and reliable indi-

ators of family SES (e.g., Frongillo et al., 2017 ; McCoy et al., 2016 ;

N, 2020 ). 

Covariates. Demographic indicators of Gender (male = 0; female = 1)

nd age of focus child in months were used as individual-level covari-

tes in the model. Given the multilevel nature of the data, we also used

ountry-level SES as covariates to enable us to separate the influence of

ountry-level SES from family-level SES. We measured country-level SES

sing the Human Development Index (HDI) corresponding to the year

f the MICS survey (e.g., UNDP, 2018 ). The HDI has been used in previ-

us studies as a valid proxy of country-level wealth (e.g., McCoy et al.,

016 ; Tran et al., 2016 ). 

issing data 

Overall, missing data was very small. For the independent variables,

issing data ranged from 0% to .4% with four out of the seven inde-

endent variables (child age, wealth, sex and HDI) having no missing

ata. Missing data for attendance at ECE was tiny at .2%. Dependent

ariables were computed when participants had a response on all items

easuring the specific domain. Missing data for the total school readi-

ess score was very small (4.3%) while that for the school readiness

ubscales was tiny ranging from .9% to 2.7%. Analysis for total school

eadiness (outcome with the biggest level of missingness) indicates that

hose with missing data were more likely to be from lower wealth

ouseholds, households with no education, and those who did not at-

end ECE. There were no differences by rural-urban location, child sex

nd age. 
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Fig. 2. Average Total, Literacy–Numeracy, Learning, and Socioemotional 

Readiness by ECE Attendance. 
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tatistical analysis 

Analyses were undertaken using multilevel modeling. Specifically,

e fitted a two-level linear regression model to account for the clus-

ering of individuals within countries ( n = 58). In Model 1, uncondi-

ional baseline models with no predictors were estimated for both total

nd domain-specific school readiness. The baseline models enabled us

o obtain intra-class correlation coefficients (ICC) and test the assump-

ion of within-country clusters. This was followed by the addition of co-

ariates and individual-level predictors in Model 2. All predictors were

rand mean centered and added to the model using a stepwise approach

 Hox, Moerbeek, & van de Schoot, 2017 ). Additionally, we estimated

andom slopes for the individual-level predictors. 

In Model 3, we estimated within-level interactions to examine

hether the associations between ECE attendance and domains of school

eadiness are moderated by family SES ( Fig. 1 ). This was followed by

 sensitivity analysis of cross-level interaction to account for possible

CE–school readiness association being moderated by country level SES

HDI). We evaluated improvements in model fit using the Akaike in-

ormation criterion (AIC) and the Bayesian information criterion (BIC).

s a rule, models with smaller AIC and BIC values represent a better

odel fit regardless of the number of parameters. Analyses were under-

aken using Mplus 8.7 with a maximum likelihood estimator ( Muthén

 Muthén, 1998 –2012). Given the very small number of missing data

verall, and the large dataset, we used complete cases for analysis. We

lso took into account sample weights included in the MICS dataset to

ompensate for over and under sampling and variations in nonresponse.

esults 

escriptive and correlational analyses 

Table 1 provides descriptive information on key variables in our

tudy including the proportion of children who attended ECE across

ountries. Correlational analysis ( Table 2 ) across key variables indicated

mall to moderate positive associations between ECE attendance and

chool readiness domains ( r = .06 to r = .45), as well as family SES and

chool readiness domains ( r = .05 to r = .27). There were also small to

oderate correlations between family SES and ECE attendance ( r = .19

o r = .26). 

nferential analysis 

aseline models and model fit 

The unconditional models (Model 1, Appendices B - E ) indicated sig-

ificant variations in total and domain-specific school readiness scores

oth within and between countries, thereby supporting the application

f the multilevel approach. Respectively, the ICC indicated that 78%,

7%, 88%, and 93% of differences in the total, literacy–numeracy, learn-

ng, and socioemotional school readiness were within countries. AIC

nd BIC values from conditional models including predictors showed

hat successive models were an improvement over the previous models

 Table 3 ). 

ssociation between ECE attendance and school readiness 

Findings indicated that ECE attendance was uniquely associated with

igher school readiness scores ( Table 4 ). Specifically, attending ECE was

ssociated with increased scores in total school readiness (b = .431, p <

001), literacy–numeracy (b = .555, p < .001), learning (b = .122, p <

001), and socioemotional readiness (b = .030, p < .05). The effect size of

he estimates from bivariate associations suggests that ECE attendance

as more strongly associated with literacy–numeracy (medium effect

ize) followed by learning and socioemotional readiness (both small ef-

ect sizes). The strength of these associations varied across countries

see variance component in Table 4 ). Fig. 2 shows the average school

eadiness scores for children with and without ECE attendance. 
414 
ssociation between SES and school readiness 

Findings indicated significant associations between family SES and

otal school readiness . At the family level, children whose parents have

ompleted at least a primary education (b = .146, p < .001), who are

rom higher wealth households (b = .079, p < .001) and living in urban

reas (b = .031, p < .05) obtained higher total school readiness scores

han their peers whose parents have no education, are from lower wealth

ouseholds, and that live in rural areas. 

When looking at the specific domains of school readiness, we found

imilar socioeconomic inequalities in relation to literacy-numeracy readi-

ess , with higher scores for children whose parents have completed pri-

ary education (b = .144, p < .001), those from higher wealth house-

olds (b = .085, p < .001), and children residing in urban areas (b = .061,

 < .001). For learning readiness , there were significant associations with

arental education (b = .102, p < .001) and wealth (b = .034, p < .001),

ut not location. However, findings with regard to socioemotional readi-

ess were mixed. Consistent with other domains, children from higher

ealth households obtained higher scores than peers from lower wealth

ouseholds (b = .025, p < .001). In contrast, rural children had higher

ocioemotional scores than their urban peers (b = -.032, p < .05). No dif-

erences were found for parental education. The strength of these associ-

tions also varied across countries (see variance component in Table 4 ).

oderating role of family SES on the ECE–school readiness association 

The results found that family SES significantly moderated the associ-

tion between ECE attendance and school readiness, albeit in a complex

ay. The association between ECE attendance and total school readiness

as larger for children from high compared to low wealth households

b = .035, p < .01), and for those whose parents completed at least a

rimary education compared to no education (b = .062, p < .05). There

as no significant moderating effect for location, suggesting that the

ssociation between ECE attendance and total readiness was similar for

hildren from rural and urban areas ( Fig. 3 a). 

For literacy–numeracy readiness ( Fig. 3 b), the association with ECE at-

endance was larger for children from higher SES backgrounds, that is,

igher wealth households (b = .050, p < .01), urban areas (b = .069, p <

01) and for those whose parents have completed at least a primary edu-

ation (b = .097, p < .001) than peers from low SES households. For so-

ioemotional readiness , there was no significant interaction between ECE

ttendance and SES, suggesting that the association between ECE atten-

ance and this domain of readiness is similar for different SES groups

 Table 4 ). Results for learning readiness , however, suggests that the as-

ociation between ECE attendance and learning readiness was greater

or children from rural areas (b = -.037, p < .05) and whose parents

ad no formal education (b = -.040, p < .05). Although similar trends

ere found for family wealth, the results were not statistically signifi-

ant ( Table 4 and Fig. 3 c). 

ensitivity analysis 

Low- and middle-income contexts represent a diverse range of coun-

ries with varying economic conditions. The results showed significant
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Table 1 

Descriptive information of sample size, gender distribution (boys), area (urban), year of survey, HDI, and mean of total school readiness for each country, sorted 

by HDI (from lowest to highest) 

Country N Boys 

(%) 

Urban 

(%) 

Mean 

wealth ( SD ) 

Primary parental 

education (%) 

MICS round HDI Total school 

readiness 

(8 items) 

ECE 

Attendance (%) 

Central Africa Republic 3,385 48.2 33.4 2.71 (1.29) 78.9 MICS4 .351 3.32 3.5 

Chad 6,253 49.4 36.4 3.11 (1.38) 34.4 MICS4 .371 2.97 5.1 

Sierra Leone 3,347 50.4 27.7 2.77 (1.41) 29.0 MICS4 .385 3.39 13.9 

Mali 1,502 51.7 20.6 2.73 (1.42) 23.2 MICS5 .418 3.58 4.9 

Gambia 3,002 51.8 29.4 2.56 (1.40) 17.8 MICS4 .441 4.04 16.4 

Guinea Bissau 2,255 50.1 27.7 2.45 (1.29) 50.1 MICS5 .445 3.85 10.3 

Guinea 2,549 52.2 29.2 2.73 (1.36) 29.7 MICS5 .449 3.37 8.6 

Togo 1,637 51.3 24.9 2.59 (1.35) 59.3 MICS4 .456 3.64 26.3 

Malawi 6,928 50.1 10.9 2.84 (1.37) 87.2 MICS5 .461 4.03 38.6 

Cote d’Ivoire 3,038 51.5 26.1 2.44 (1.28) 36.8 MICS5 .486 3.77 10.9 

Benin 4,013 49.3 51.3 3.13 (1.47) 50.9 MICS5 .505 3.81 16.9 

Madagascar 1,109 51.0 4.1 2.74 (1.36) 44.7 MICS4 .507 3.92 7.6 

Mauritania 3,690 49.3 41.6 2.83 (1.38) 66.2 MICS5 .514 4.31 13.2 

Zimbabwe 3,640 49.8 26.8 2.89 (1.40) 94.1 MICS5 .525 3.85 23.2 

Nigeria 9,411 51.0 27.6 2.90 (1.42) 80.8 MICS5 .530 4.50 40.9 

Cameroon 2,308 50.0 46.4 2.95 (1.34) 78.2 MICS5 .543 4.04 33.3 

Pakistan 14,965 50.9 35.5 2.63 (1.37) 60.4 MICS5 .548 4.13 22.5 

Laos 4,195 51.7 18.0 2.47 (1.38) 76.2 MICS4 .558 4.89 21.4 

Nepal 2,035 52.1 17.6 2.41 (1.42) 57.9 MICS5 .560 4.19 52.1 

Ghana 2,812 50.9 29.0 2.15 (1.34) 50.1 MICS4 .563 4.27 57.5 

Kenya 957 49.0 39.5 2.71 (1.39) 66.3 MICS5 .566 4.26 37.7 

Bangladesh 8,501 52.1 15.6 2.57 (1.41) 57.3 MICS5 .567 4.21 14.1 

Sao Tome e Principe 761 51.0 58.7 2.63 (1.34) 94.3 MICS5 .567 3.97 37.3 

Swaziland 954 51.2 15.4 2.61 (1.37) 77.0 MICS5 .580 4.26 30.2 

Congo 3,099 51.3 30.4 2.07 (1.26) 90.0 MICS5 .595 3.73 23.6 

Guyana 1,171 51.9 19.9 2.50 (1.47) 98.0 MICS5 .648 5.76 61.4 

Iraq 12,098 50.4 54.0 2.38 (1.32) 80.9 MICS4 .656 4.36 3.4 

Kyrgyzstan 1,568 51.3 31.4 2.70 (1.38) 98.4 MICS5 .663 4.50 24.9 

El Salvador 2,700 51.3 55.9 2.86 (1.42) 86.1 MICS5 .670 4.73 26.6 

Viet Nam 1,111 49.0 38.3 2.88 (1.45) 89.8 MICS5 .675 5.23 73.5 

Palestine 2,851 52.3 81.6 2.89 (1.40) 98.6 MICS5 .679 4.54 29.0 

Moldova 706 54.1 56.7 3.40 (1.43) 100.0 MICS4 .684 5.14 74.6 

Turkmenistan 1,274 52.3 43.4 3.13 (1.40) 99.9 MICS5 .701 4.99 49.0 

Suriname 1,190 48.9 30.0 2.00 (1.33) 74.8 MICS4 .706 4.42 27.6 

Belize 1,028 51.3 42.2 2.79 (1.38) 94.0 MICS5 .709 5.48 60.1 

Jamaica 628 52.4 38.4 2.69 (1.35) 100.0 MICS4 .715 5.96 92.0 

Dominican Republic 7,074 50.7 64.4 2.59 (1.39) 93.0 MICS5 .718 5.11 36.3 

Tunisia 1,082 53.5 58.3 2.68 (1.40) 88.1 MICS4 .718 4.81 39.2 

Bosnia and Herzegovina 1,277 49.8 29.6 2.99 (1.44) 92.0 MICS4 .721 5.40 9.3 

Mongolia 2,178 50.5 56.0 2.83 (1.43) 88.0 MICS5 .729 4.45 69.3 

St Lucia 119 48.7 36.1 2.64 (1.38) 95.7 MICS4 .730 6.11 84.9 

Macedonia 715 51.3 66.0 3.03 (1.40) 94.3 MICS4 .738 5.50 19.4 

Algeria 5,255 52.6 65.9 2.87 (1.40) 74.6 MICS4 .740 4.49 15.0 

Thailand 5,233 51.5 45.1 2.81 (1.38) 93.0 MICS5 .741 6.03 86.0 

Ukraine 1,848 51.1 63.8 2.94 (1.43) 99.6 MICS4 .743 5.30 53.8 

Costa Rica 868 48.0 48.0 2.45 (1.38) 95.8 MICS4 .760 4.82 13.8 

Lebanon 665 53.2 62.3 3.08 (1.42) 96.7 MICS4 .760 5.42 57.6 

Mexico 2,987 51.3 63.9 2.52 (1.31) 94.2 MICS5 .767 4.85 60.6 

Trinidad & Tobago 496 48.4 41.9 2.65 (1.37) 98.4 MICS4 .773 6.43 85.4 

Serbia 1,668 51.0 65.5 3.11(1.46) 93.9 MICS5 .775 5.59 35.5 

Panama 2,157 54.5 34.0 2.04 (1.31) 86.5 MICS5 .776 4.52 35.5 

Kosovo 821 52.7 41.9 2.83 (1.44) 91.3 MICS5 .786 4.85 15.0 

Uruguay 709 52.8 88.0 2.87 (1.54) 100.0 MICS4 .790 5.75 82.1 

Barbados 192 55.2 56.3 3.04 (1.42) 100.0 MICS4 .795 6.57 90.6 

Kazakhstan 2,135 50.4 54.9 3.00 (1.43) 100.0 MICS5 .797 5.04 59.8 

Belarus 1,388 49.6 70.9 3.24 (1.42) 100.0 MICS4 .803 5.50 87.2 

Montenegro 800 54.6 68.9 3.12 (1.42) 85.1 MICS5 .803 5.30 31.0 

Argentina 3,448 51.4 100.0 2.86 (1.43) 98.8 MICS4 .819 5.39 57.8 
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etween-country variations in school readiness scores (see ICCs), and

etween-country variations in the association between ECE attendance

nd school readiness (level 1 within variance components, Table 4 ). Ad-

itionally, country level economic conditions (HDI) were positively as-

ociated with school readiness scores ( Table 4 ). We therefore undertook

 sensitivity analysis to examine if the strength or direction of associa-

ion between ECE attendance and school readiness outcomes was mod-

rated by country level wealth (HDI). Results ( Table 4 ) showed that

ssociations between ECE attendance and total readiness (b = -.93, p <

001), literacy and numeracy (b = -1.33, p < .001), and learning readiness
415 
b = -.74, p < .001) were larger in lower compared to middle-income

ountries. The only difference was for socioemotional readiness where the

ssociation between ECE attendance and socioemotional readiness was

arger for children from middle compared to lower income countries

b = .41, p < .001). 

iscussion 

This study provides novel evidence from 58 low- and middle-income

ountries on the association between ECE attendance, dimensions of
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Table 2 

Correlations table 

1 2 3 4 5 6 7 8 9 10 

1. Total school readiness - 

2. ECE .39 ∗∗ - 

3. LitNum .75 ∗∗ .45 ∗∗ - 

4. Learn .59 ∗∗ .17 ∗∗ .20 ∗∗ - 

5. SocEmo .58 ∗∗ .06 ∗∗ .07 ∗∗ .10 ∗∗ - 

6. Location .19 ∗∗ .19 ∗∗ .20 ∗∗ .11 ∗∗ .05 ∗∗ - 

7. Wealth .22 ∗∗ .26 ∗∗ .27 ∗∗ .07 ∗∗ .04 ∗∗ .46 ∗∗ - 

8. Parental education .24 ∗∗ .23 ∗∗ .22 ∗∗ .15 ∗∗ .08 ∗∗ .21 ∗∗ .22 ∗∗ - 

9. HDI .35 ∗∗ .26 ∗∗ .24 ∗∗ .30 ∗∗ .15 ∗∗ .27 ∗∗ -.01 ∗∗ .36 ∗∗ - 

10. Sex -.05 ∗∗ -.01 ∗∗ -.23 ∗∗ -.01 ∗∗ -.06 ∗∗ .82 -.001 -.003 .01 ∗∗ - 

11. Age .18 ∗∗ .19 ∗∗ .21 ∗∗ .10 ∗∗ .03 ∗∗ .02 ∗∗ .004 .02 ∗∗ .04 ∗∗ .01 

∗∗ p < .01 Note. ECE = Early childhood education; LitNum = Literacy-Numeracy readiness; Learn = Learning 

readiness; SocEmo = Socioemotional readiness; HDI = Human Development Index. 

Table 3 

Baseline models and model fits 

M1 M2 M3 

Total school 

readiness 

BIC 422706.10 390713.11 390589.75 

AIC 422676.18 390573.59 390409.13 

N 158,679 157,231 157,231 

LitNum BIC 444503.62 396589.49 396254.69 

AIC 444473.60 396449.53 396074.74 

N 163,826 162,302 162,302 

Learn BIC 441170.24 432583.30 432567.51 

AIC 441140.21 432443.29 432387.50 

N 164,375 162,829 162,829 

SocEmo BIC 448322.81 442301.97 442308.67 

AIC 448292.83 442162.22 442128.99 

N 161,335 159,832 159,832 

Note. LitNum = Literacy-Numeracy readiness; Learn = Learning readiness; 

SocEmo = Socioemotional readiness; AIC = Akaike information criterion; 

BIC = Bayesian information criterion; N = sample size. 
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a  
amily SES and school readiness, and the extent to which the ECE–

chool readiness association is moderated by family SES. The results
Table 4 

Final model for Total, Literacy–Numeracy, Learning,

Total school readiness LitN

Intercept .083 (.028) ∗∗ .062

Within 

ECE (yes) .431 (.024) ∗∗∗ .555

SES 

Location (Urban) .031 (.014) ∗ .061

Wealth .079 (.006) ∗∗∗ .085

P. education .146 (.025) ∗∗∗ .144

Controls 

Age (months) .020 (.001) ∗∗∗ .022

Gender (Male) -.108 (.011) ∗∗∗ -.04

Between 

HDI 2.391 (.195) ∗∗∗ 1.59

Interactions 

Location ∗ ECE .039 (.023) .069

Wealth ∗ ECE .035 (.012) ∗∗ .050

P.Edu ∗ ECE .062 (.025) ∗ .097

HDI ∗ ECE -.928 (.166) ∗∗∗ -1.3

Variance Component 

Level 1 (within) .698 (.022) ∗∗∗ .668

Level 2 (between) .046 (.009) ∗∗∗ .088

ECE .030 (.007) ∗∗∗ .083

Location (Urban) .008 (.004) ∗ .010

Wealth .002 (.000) ∗∗∗ .003

P. education .017 (.010) .010

∗ p < .05 
∗∗ p < .01 
∗∗∗ p < .001 Note. ECE = Early childhood edu

Num = Literacy–Numeracy readiness; Learn = Learni

ness; HDI = Human Development Index. 

416 
evealed strong associations between attendance at ECE and both to-

al and domain-specific school readiness competencies. The associations

ere of moderate effect for literacy-numeracy, and small effect for learn-

ng and socioemotional readiness. Additionally, we found an overall

trong association between the dimensions of family SES and school

eadiness competencies, supporting our assumption of socioeconomic

nequalities in school readiness across LMICs. However, there were ex-

eptions, with children from rural areas demonstrating higher socioemo-

ional readiness competencies than their peers from urban areas. Fam-

ly SES moderated the association between attending ECE and school

eadiness, albeit in complex ways. While the association between ECE

ttendance and literacy–numeracy readiness were strongest for children

rom high SES backgrounds, the trend of association between ECE atten-

ance and learning readiness were stronger for children from low SES

ackgrounds. 

Consistent with our first hypothesis and previous studies ( Bornstein

 Hendricks, 2012 ; Britto et al., 2011 ; Willoughby et al., 2019 ), we

ound strong associations between ECE attendance and all domains of

chool readiness in LMIC contexts. Overall, the association between ECE

nd school readiness was significant to the extent that children from low
 and Socioemotional school readiness 

um Learn SocEmo 

 (.037) .080 (.025) ∗∗ .027 (.025) 

 (.039) ∗∗∗ .122 (.018) ∗∗∗ .030 (.013) ∗ 

 (.015) ∗∗∗ .018 (.009) -.032 (.016) ∗ 

 (.007) ∗∗∗ .034 (.004) ∗∗∗ .025 (.006) ∗∗∗ 

 (.021) ∗∗∗ .102 (.022) ∗∗∗ .016 (.021) 

 (.001) ∗∗∗ .011 (.001) ∗∗∗ .003 (.001) ∗∗∗ 

6 (.008) ∗∗∗ -.033 (.005) ∗∗∗ -.132 (.016) ∗∗∗ 

3 (.281) ∗∗∗ 1.870 (.223) ∗∗∗ 1.242 (.163) ∗∗∗ 

 (.023) ∗∗ -.037 (.018) ∗ .029 (.022) 

 (.016) ∗∗ -.010 (.005) .014 (.010) 

 (.026) ∗∗∗ -.040 (.018) ∗ .028 (.025) 

3 (.215) ∗∗∗ -.740 (.125) ∗∗∗ .408 (.114) ∗∗∗ 

 (.032) ∗∗∗ .830 (.070) ∗∗∗ .927 (.029) ∗∗∗ 

 (.021) ∗∗∗ .030 (.008) ∗∗∗ .038 (.009) ∗∗∗ 

 (.013) ∗∗∗ .017 (.005) ∗∗∗ .008 (.003) ∗∗ 

 (.003) ∗∗ .002 (.001) ∗ .009 (.004) ∗ 

 (.001) ∗∗∗ .001 (.000) ∗∗∗ .002 (.000) ∗∗∗ 

 (.007) .017 (.010) .011 (.010) 

cation; SES = Socio-economic Status; Lit- 

ng readiness; SocEmo = Socioemotional readi- 
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Fig. 3. Simple slopes for the effect of interaction term (ECE ∗ SES) and school readiness (i.e., total, literacy–numeracy, and learning readiness). 

417 
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s  
ES households who attend ECE have higher school readiness scores

han high SES peers who do not attend ECE. ECE is therefore a key con-

extual factor that enables all children to develop school readiness com-

etencies (e.g., Barnett et al., 2020 ; Bronfenbrenner & Morris, 2006 ).

ur findings extend knowledge about the role of ECE by showing that

ttending ECE is more strongly associated with literacy–numeracy readi-

ess, followed by learning and socioemotional readiness. In other words,

CE in LMIC contexts has a stronger association with cognitive out-

omes compared to other domains such as learning and socioemotional

ompetencies. This is likely due to the greater priority placed by ECE

n the development of academic competencies (e.g., Agbenyega, 2018 ;

olf, 2020 ) due to parental preferences for academically focused edu-

ation (e.g., Wolf, 2020 ). 

Apart from ECE attendance, we found that familial socioeconomic

ontext was an important determinant of children’s school readiness

ompetencies. In line with our second hypothesis and previous studies

n socioeconomic inequalities in school readiness (e.g., Fernand et al.,

011 ; Micalizzi et al., 2019 ; Tran et al. 2016 ; Wolf & McCoy, 2019 ),

hildren from high SES households demonstrated higher levels of over-

ll school readiness. 

However, by using a multidimensional conceptualization of family

ES and school readiness, we provide a nuanced understanding of this

ssociation. First, despite the interrelatedness between the different di-

ensions of family SES used in our study (household wealth, parental

ducation, and location), we found that each dimension of SES was

niquely associated with overall school readiness. When comparing all

imensions of SES, we found that parental wealth was the most con-

istent SES dimension associated with all domains of school readiness,

ollowed by parental education and location. Second, we demonstrate

hat the nature of association between family SES and school readiness

epends on the dimension of SES and domain of school readiness being

xamined. Whereas higher levels of all SES dimensions (high wealth,

arents with at least primary education, and those in urban areas) were

ssociated with higher levels of literacy–numeracy and learning readi-

ess, this was not the case for location and socioemotional readiness.

pecifically, children in rural areas demonstrated higher socioemotional

eadiness than their urban peers, contrary to our expectations. While the

easons for this need to be examined in future studies, this latter find-

ng questions a predominantly deficit view of children from low SES

ackgrounds and suggests the need to draw on the key strengths they

ossess at the start of formal schooling. Our findings on the associa-

ion between SES and school readiness strengthens recent arguments

roposing that, although dimensions of SES are interrelated, they are

ikely to have unique influences on children’s developmental outcomes

 Bukodi & Goldthorpe, 2013 ; Schenck-Fontaine & Panico, 2019 ; Tamis-

eMonda et al., 2009 ). Research exploring socioeconomic inequalities

hould therefore use multidimensional measures of SES where possible

o enable a more nuanced understanding of its complex association with

hild development. 

One of the key questions in this study (i.e., our third hypothesis)

as the extent to which the association between ECE and school readi-

ess is moderated by family SES. The findings for total school readi-

ess scores suggest that ECE attendance has a stronger association with

chool readiness outcomes for children from high compared to low SES

ackgrounds. In other words, where both high and low SES groups at-

end ECE, the benefits for total school readiness appear to be higher for

igh SES children compared to low SES peers. This suggests a predomi-

antly leveraging effect ( Belsky et al., 2006 ; Miller et al., 2014 ) and the

rgument that differences in the quantity or quality of ECE accessed by

hildren from high and low SES backgrounds ( Bainbridge et al., 2005 ;

a Paro et al., 2009 ; McCoy et al., 2018b ; Nonoyama-Tarumia et al.,

009 ) will lead to a stronger association between ECE and readiness for

hildren from high rather than low SES backgrounds. 

However, our findings relating to the moderating role of SES vary

y specific domain of school readiness. The association between ECE
418 
nd literacy–numeracy readiness was stronger for children from higher

ather than lower SES backgrounds, a conclusion consistent with a lever-

ging effect. On the other hand, in line with a compensatory effect

 Bai et al., 2020 ; Lehrl et al., 2016 ), the association between ECE at-

endance and learning readiness was stronger for children from lower

ES backgrounds (i.e., those from rural areas and whose parents have

o formal education). Put another way, the benefits of ECE for learn-

ng readiness appear to be higher for children from rural areas and

ouseholds with low parental education. For socioemotional readiness,

e found an additive effect ( Burger, 2010 ; Lehrl et al., 2016 ) with no

ariations in the strength of associations between ECE attendance and

eadiness across socioeconomic groups. Our finding suggests that while

CE attendance may close the socioeconomic gap in some domains of

chool readiness, it may widen inequality in other domains. Future stud-

es should examine the conditions under which ECE might exacerbate

ocioeconomic inequalities or serve as an equalizer for children’s school

eadiness. 

Finally, our findings showed that the strength of associations among

CE, SES and school readiness vary across countries. Similarly, our sen-

itivity analysis suggests that country level income may moderate the

ssociation between ECE attendance and school readiness outcomes.

pecifically, there was a stronger association between ECE attendance

nd school readiness outcomes (i.e., literacy–numeracy and learning

eadiness) for children in lower compared to middle income coun-

ries; while the association between ECE attendance and socioemotional

eadiness outcomes were stronger for children in middle compared to

ower income countries. Future research should examine these between

ountry differences especially in the effect of ECE attendance on school

eadiness and the rationale for these differences. 

trengths and limitations 

There are a number of strengths and limitations of the present study.

he use of data from 58 LMIC contexts enabled us to examine associa-

ions between ECE, SES, and school readiness across a wider range of

ontexts. The consistency of findings across these contexts, albeit with

ariability, indicates the usefulness of the findings in guiding policy and

ractice for improving school readiness outcomes for millions of chil-

ren around the world. In other words, the present study provides evi-

ence that might help to achieve key UN global goals of equitable access

o quality education. Another strength of the current study is the use of

ultidimensional conceptualization of SES and school readiness to il-

uminate nuances in the association between ECE attendance, SES, and

chool readiness. Awareness of such nuances is crucial for formulating

olicy and interventions that take these complexities into account, as

ell as providing a nuanced theoretical understanding of the associa-

ion between ECE, SES, and school readiness. 

Despite the unique contributions of the present study, our findings

hould be interpreted considering the following limitations. First, the

tudy uses cross-sectional data and examines associations. We also did

ot account for any readiness competencies prior to children access-

ng ECE. As a result, findings cannot be interpreted as causal. Future

tudies using experimental design and longitudinal data are needed to

stablish a causal relationship between attending ECE, family SES, and

hildren’s school readiness competencies. Given existing evidence for a

otential fadeout effect of ECE ( Atteberry et al., 2019 ; Burger, 2010 ;

ipsey et al., 2018 ), it will also be important to examine the short- and

ong-term impact of ECE attendance on outcomes in LMIC contexts. Sec-

nd, the measures of school readiness and ECE attendance used in the

urrent study are based on parent reports rather than an independent

bjective measure of children’s competencies. Whether these measures

re invariant across countries is also not known. Therefore, we can-

ot eliminate the possibility of measurement error between parents and

cross countries. Closely linked to the above is the degree to which the

chool readiness measures reflect the complexity of domains measured.
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hile these measures have an advantage of simplicity and consistency

cross several countries, the number of items used to measure each do-

ain may not be comprehensive given the complexity of the constructs

eing assessed. The extent to which the measure predicts longer term

uture outcomes should be the focus of future studies. Third, the data

n ECE attendance do not enable us to differentiate between ECE set-

ings (e.g., formal, private, community, etc.) or quality of the ECE ac-

essed. We are also unable to account for aspects such as timing and

uration of attendance. These are important aspects of ECE likely to

mpact children’s school readiness that should be considered by future

tudies. These studies should also consider using administrative data to

apture important aspects of access, attendance, timing, and duration

f ECE. Finally, our study mainly focuses on whether children are ready

or school. Britto (2012) argues that readiness should be seen from a

ultidimensional perspective, and future studies should consider the

ther two dimensions of whether schools and communities are ready

or children. This will entail a focus on quality of educational provi-

ion and the ability of schools to support children to overcome any

ifficulties. 

mplications for policy and practice 

The findings from the current study point to the significant role

hat increasing ECE attendance can play in developing school readiness

ompetencies for children in LMIC contexts. Although the findings are

orrelational in nature, the consistency of associations between attend-

ng ECE and school readiness outcomes across multiple countries pro-

ides further evidence that ECE is one of the important mechanisms for

mproving children’s school readiness and, subsequently, future educa-

ional outcomes around the world. Further, our findings suggest that

CE in LMIC contexts may be strongly geared towards cognitive out-

omes, thereby ignoring other important developmental domains nec-

ssary for future educational progress. Therefore, there is a need for poli-

ies, professional development, and education provision for early years

taff to prioritize the development of other school readiness domains

e.g., socioemotional and behavioral) in addition to cognitive competen-

ies. Given parental prioritization of academic domains in LMIC contexts

e.g., Wolf, 2020 ), parental engagement activities should emphasize the

enefits of broader competencies for children’s cognitive development

o enable parental support. 

Overall, access as well as ECE attendance remains low and unequal,

ith children from low SES backgrounds having lower access and at-

endance at ECE. An accelerated expansion of access targeting children

rom low SES backgrounds is needed to bridge inequality gaps prior

o school entry. Apart from availability, parents might have a vari-

ty of reasons, including cost, for not sending their children to school,

hich may explain the ECE attendance gap. Making ECE affordable

specially for children from low SES backgrounds is therefore impor-

ant to closing the ECE attendance gap. In addition to attendance gaps,

e found associations between attendance at ECE and school readiness

o be on average stronger for children from higher rather than lower

ES backgrounds, with one exception. A possible explanation for this

ifferential association is that children from higher SES backgrounds

ay have greater access to higher quality ECE provision. This indi-

ates a need for greater focus on quality ECE provision for all chil-

ren to bridge the socioeconomic gap in readiness and, subsequently,

uture learning outcomes. Other sociodemographic characteristics such
419 
s ethno-linguistic inequalities may also influence the association be-

ween ECE attendance and school readiness. It is therefore important

hat ECE experiences are culturally relevant if they are to lead to positive

utcomes. 

Although attendance remains a crucial issue in LMIC contexts

 UNESCO, 2015 ), access to high-quality programs remain a challenge

 Magnuson & Waldfogel, 2005 ; Spier et al., 2019 ). A key policy consid-

ration should be the development of adequate measures to benchmark

he quality of ECE settings in LMIC contexts and the proportion of chil-

ren from low SES backgrounds accessing different quality settings over

ime. This will enable a move beyond access to address quality, a key

actor in narrowing the persistent educational inequality gap. 

Finally, given the significant role of family SES on school readiness,

t is evident that ECE alone cannot completely compensate for inequal-

ties in children’s school readiness outcomes due to unfavorable learn-

ng environments in low SES family circumstances ( Burger, 2010 ). It

s therefore important that policies equally address socioeconomic in-

qualities in children’s living circumstances in efforts to close the gap

n developmental outcomes. 

onclusion 

The current study indicates that children’s microsystem environ-

ents of family SES and ECE attendance are significantly associated

ith development of school readiness competencies. Early childhood

ducation is an important microsystem specifically geared towards fa-

ilitating interactions that develop school readiness competencies. How-

ver, for ECE to contribute to improvements in quality education in

MIC contexts, greater emphasis must be placed on ensuring that it de-

elops a wider range of children’s school readiness competencies. The

ole of ECE in closing inequality gaps in children’s school readiness and

ubsequent learning outcomes will require global efforts to accelerate

ccess to quality ECE for all children, especially those from lower so-

ioeconomic backgrounds. 
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ppendix B. Estimates and SE for Total School Readiness 

M1: Unconditional M2: SES ∗ ECE M3: Interactions 

Intercept .175 (.064) ∗∗ .091 (.028) ∗∗∗ .083 (.028) ∗∗ 

Within 

ECE (yes) .440 (.030) ∗∗∗ .431 (.024) ∗∗∗ 

SES 

Location (Urban) .04 (.01) ∗ .031 (.014) ∗ 

Wealth .08 (.01) ∗∗∗ .079 (.006) ∗∗∗ 

Parental education .14 (.03) ∗∗∗ .146 (.025) ∗∗∗ 

Controls 

Age (months) .020 (.001) ∗∗∗ .020 (.001) ∗∗∗ 

Gender (Male) -.108 (.011) ∗∗∗ -.108 (.011) ∗∗∗ 

Between 

HDI 2.353 (.189) ∗∗∗ 2.391 (.195) ∗∗∗ 

Interactions 

Location ∗ ECE .039 (.023) 

Wealth ∗ ECE .035 (.012) ∗∗ 

P.Edu ∗ ECE .062 (.025) ∗ 

HDI ∗ ECE -.928 (.166) ∗∗∗ 

Variance component 

Level 1 (within) .838 (.038) ∗∗∗ .699 (.022) ∗∗∗ .698 (.022) ∗∗∗ 

Level 2 (between) .240 (.039) ∗∗∗ .044 (.009) ∗∗∗ .046 (.009) ∗∗∗ 

ECE .044 (.008) ∗∗∗ .030 (.007) ∗∗∗ 

Location (Urban) .007 (.004) .008 (.004) ∗ 

Wealth .002 (.000) ∗∗∗ .002 (.000) ∗∗∗ 

Parental education .016 (.010) .017 (.010) 

Model fit parameters 

BIC 422706.10 390713.11 390596.74 

AIC 422676.18 390573.59 390427.33 

N 158,679 157,231 157,231 

∗ p < .05; ∗∗ p < .01; ∗∗∗ p < .001 

ppendix C. Estimates and SE for Each Subscale: 

iteracy-Numeracy Readiness 

M1: Unconditional M2: SES ∗ ECE M3: Interactions 

Intercept .156 (.068) ∗ .081 (.037) ∗ .062 (.037) 

Within 

ECE (yes) .590 (.041) ∗∗∗ .555 (.039) ∗∗∗ 

SES 

Location (Urban) .067 (.015) ∗∗∗ .061 (.015) ∗∗∗ 

Wealth .089 (.007) ∗∗∗ .085 (.007) ∗∗∗ 

Parental education .133 (.021) ∗∗∗ .144 (.021) ∗∗∗ 

Controls 

Age (months) .022 (.001) ∗∗∗ .022 (.001) ∗∗∗ 

Gender (Male) -.045 (.008) ∗∗∗ -.046 (.008) ∗∗∗ 

Between 

HDI 1.567 (.278) ∗∗∗ 1.593 (.281) ∗∗∗ 

Interactions 

Location ∗ ECE .069 (.023) ∗∗ 

Wealth ∗ ECE .050 (.016) ∗∗ 

P.Edu ∗ ECE .097 (.026) ∗∗∗ 

HDI ∗ ECE -1.33 (.215) ∗ ∗ ∗ 

Variance component 

Level 1 (within) .881 (.055) ∗∗∗ .670 (.032) ∗∗∗ .668 (.032) ∗∗∗ 

Level 2 (between) .270 (.060) ∗∗∗ .087 (.020) ∗∗∗ .088 (.021) ∗∗∗ 

ECE .080 (.013) ∗∗∗ .083 (.013) ∗∗∗ 

Location (Urban) .009 (.003) ∗∗ .010 (.003) ∗∗ 

Wealth .003 (.001) ∗∗∗ .003 (.001) ∗∗∗ 

Parental education .009 (.007) .010 (.007) 

Model fit parameters 

BIC 444503.62 396589.49 396254.69 

AIC 444473.60 396449.53 396074.74 

N 163,826 162,302 162,302 

∗ p < .05; ∗∗ p < .01; ∗∗∗ p < .001 
421 
ppendix D. Estimates and SE for Each Subscale: Socioemotional 

eadiness 

M1: Unconditional M2: SES ∗ ECE M3: Interactions 

Intercept .063 (.033) .033 (.025) .027 (.025) 

Within 

ECE (yes) .040 (.013) ∗∗ .030 (.013) ∗ 

SES 

Location (Urban) -.030 (.016) -.032 (.016) ∗ 

Wealth .026 (.006) ∗∗∗ .025 (.006) ∗∗∗ 

Parental education .012 (.021) .016 (.021) 

Controls 

Age (months) .003 (.001) ∗∗∗ .003 (.001) ∗∗∗ 

Gender (Male) -.132 (.016) ∗∗∗ -.132 (.016) ∗∗∗ 

Between 

HDI 1.232 (.162) ∗∗∗ 1.242 (.163) ∗∗∗ 

Interactions 

Location ∗ ECE .029 (.022) 

Wealth ∗ ECE .014 (.010) 

P.Edu ∗ ECE .028 (.025) 

HDI ∗ ECE .408 (.114) ∗ ∗ ∗ 

Variance component 

Level 1 (within) .941 (.030) ∗∗∗ .927 (.029) ∗∗∗ .927 (.029) ∗∗∗ 

Level 2 (between) .064 (.012) ∗∗∗ .038 (.009) ∗∗∗ .038 (.009) ∗∗∗ 

ECE .007 (.003) ∗∗ .008 (.003) ∗∗ 

Location (Urban) .009 (.004) ∗ .009 (.004) ∗ 

Wealth .002 (.000) ∗∗∗ .002 (.000) ∗∗∗ 

Parental education .011 (.010) .011 (.010) 

Model fit parameters 

BIC 448322.81 442301.97 442308.67 

AIC 448292.83 442162.22 442128.99 

N 161,335 159,832 159,832 

∗ p < .05; ∗∗ p < .01; ∗∗∗ p < .001 

ppendix E. Estimates and SE for Each Subscale: Learning 

eadiness 

M1: Unconditional M2: SES ∗ ECE M3: Interactions 

Intercept .111 (.044) ∗ .075 (.026) ∗∗ .080 (.025) ∗∗ 

Within 

ECE (yes) .110 (.017) ∗∗∗ .122 (.018) ∗∗∗ 

SES 

Location (Urban) .016 (.009) .018 (.009) 

Wealth .033 (.004) ∗∗∗ .034 (.004) ∗∗∗ 

Parental education .107 (.017) ∗∗∗ .102 (.022) ∗∗∗ 

Controls 

Age (months) .011 (.001) ∗∗∗ .011 (.001) ∗∗∗ 

Gender (Male) -.033 (.005) ∗∗∗ -.033 (.005) ∗∗∗ 

Between 

HDI 1.880 (.223) ∗∗∗ 1.870 (.223) ∗∗∗ 

Interactions 

Location ∗ ECE -.037 (.018) ∗ 

Wealth ∗ ECE -.010 (.005) 

P.Edu ∗ ECE -.040 (.018) ∗ 

HDI ∗ ECE -.740 (.125) ∗ ∗ ∗ 

Variance component 

Level 1 (within) .855 (.073) ∗∗∗ .830 (.070) ∗∗∗ .830 (.070) ∗∗∗ 

Level 2 (between) .114 (.030) ∗∗∗ .030 (.008) ∗∗∗ .030 (.008) ∗∗∗ 

ECE .018 (.005) ∗∗∗ .017 (.005) ∗∗∗ 

Location (Urban) .002 (.001) ∗ .002 (.001) ∗ 

Wealth .001 (.000) ∗∗∗ .001 (.000) ∗∗∗ 

Parental education .016 (.010) .017 (.010) 

Model fit parameters 

BIC 441170.24 432583.30 432567.51 

AIC 441140.21 432443.29 432387.50 

N 164,375 162,829 162,829 

∗ p < .05; ∗∗ p < .01; ∗∗∗ p < .001 
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