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Abstract

Background

The early period of a child’s life is considered to be the most important developmental stage

throughout the lifespan. Around 250 million children of age below five years in low-and mid-

dle- income countries (LMICs) are at risk of not attaining their developmental potential. A

cross-sectional case study was conducted to assess the early childhood developmental

(ECD) status and to investigate the factors influencing the same in Malda, India.

Methods

Information on 731 pre-school children aged 36 to 59 months was collected in 2018 using a

structured questionnaire following a multi-stage, stratified simple random sampling proce-

dure. ECD was measured following the UNICEF’s Multiple Indicator Cluster Survey, which

monitors early child development in LMICs. A path analysis using structural equation model-

ling was carried out to examine the relationship between possible associated factors and

ECD status.

Results

It has been found that only about 25% of children are developmentally on track of literacy-

numeracy domain of ECD. Although, in the other domains, the situation is better. Results of

the path analysis revealed that there are certain proximal factors, i.e., home environment,

mother’s time for care, having home tuition and attending private pre-school, which are influ-

enced by certain distal factors and subsequently affecting ECD. The total effects revealed

that place of residence (urban or rural) affects ECD mostly (Coef. -0.87, p = <0.001) directly

or via mothers’ time for stimulating activities, home environment and having home tuition for

children. Further, it revealed that private pre-schools (Coef. 0.76, p = <0.001) and home

tuition (Coef. 0.43, p = <0.001) also play a significant role in ECD.
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Conclusion

Urgent attention from policymakers or other stakeholders is needed to promote ECD for the

betterment of children and society of Malda district. In addition to that, special attention

needs to be given to the children who belong to Muslim families, socially deprived communi-

ties and living in rural areas.

1. Introduction

Early childhood development (ECD) prepares the foundation for school readiness, educational

attainment, adult health and well-being, results in the formulation of social capital, ultimately

leading to a prosperous and sustainable society [1–3]. A resilient foundation also lays the base

for responsible citizenship, healthy communities, economic prosperity and effective parenting

for the next generation. On the other hand, a fragile foundation can utterly weaken the social

and economic strength of a country [4]. The early period of a child’s life is considered to be the

most important developmental stage throughout the lifespan [5]. Healthy early child develop-

ment includes the physical, social/emotional, and language/cognitive domains of development,

each equally important; that strongly influences well-being, prevents obesity/stunting,

improves mental health, controls heart disease, increases competence in literacy and numer-

acy, prevents criminality, and enhances economic participation throughout life; all issues that

have profound implications for economic burden or otherwise of countries [5]. Around 250

million children of age below five years in low-and middle- income countries (LMICs) are at

risk of not attaining their developmental potential [6]. Another estimation has shown that one

in three children in LMICs fails to meet basic milestones in their cognitive or socio-emotional

development [7]. According to the Sustainable Development Goals (SDGs) and Global Strat-

egy for Women’s Children’s and Adolescents’ Health 2016–2030, every child should survive

and thrive to reach their full developmental potential in their early years of life [8, 9]. A child’s

delayed development is mainly attributed by nutritional deficiencies, inadequate stimulation,

poor environmental conditions and social risks, which are usually associated with living in

poverty in LMICs [10–14]. Developmental delay adversely affects educational achievement

and productivity, that ultimately leads to the intergenerational transmission of poverty and

impaired development [15].

However, research on ECD in India is less known despite the fact that 10.7% of the popula-

tion (110.5 million) out of a total population size of 1.21 billion were children of age 0–4 years

as per the Census 2011, India [16]. One of the major reasons is that there is no national-level

or secondary data source on a holistic approach of childhood development in India. Only a

few surveys/studies are at the regional level in India, which were carried out by Non-Govern-

mental Organizations (NGOs) or foreign agencies or by independent researchers, but these

are not sufficient. In India, there are two major national representative surveys, National Fam-

ily and Health Survey (NFHS) and District Level Health Survey (DLHS), which provide infor-

mation on child health and nutrition, but they do not collect information on childhood

development. Thus, it is necessary to study the status of ECD in India. Therefore, an attempt

has been made in this study to conduct a cross-sectional case study at a micro level to assess

the early childhood developmental status in a holistic manner, and to investigate the factors

influencing the same in Malda district that is one of the bigger districts of India. The findings

of this study may help policymakers to adopt appropriate interventions for a better future for

the children and their families in Malda. Also, this study may add contextual insights in the
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literature on early childhood development. According to the 2011 Census of India [17], the

district had a total population of 3,988,845 that was almost equal to the national population of

Georgia or the Oregon State of USA; also, it had a higher population than 100 countries

among 233 countries which were listed in the United Nation, 2017 [18]. Further, Malda ranked

58th in terms of the size of the population out of 640 districts in India, 2011.

1.1. Factors related to child development

Children are enveloped by a hierarchical, complex, diverse social and physical environment.

The proximal environment is the lowest level of the hierarchy, i.e., family settings, nested

within a higher order of hierarchy or more distal environment, which all shape how children

develop [19, 20]. The pioneer psychologist, Bronfenbrenner had argued in his model ‘Ecologi-

cal Models of Human Development’ that development is related to the whole ecological system

where growth takes place. The ecological system comprises five socially organised subsystems,

ranging from the microsystem that includes the relationship between a developing person and

the immediate environment, e.g., parents, siblings, family and school, to the macrosystem that

includes forms of culture, beliefs, customs, social norms, life-styles, hazards of a particular

society at a broader scale [21]. Development is a combined function of process, person, con-

text, and time defined by the bioecological theory [22]. A very recent bio-developmental

framework also emphasises the importance of children’s early “nurturing, contingent, stable,

and predictable” environment [23] that promotes healthy physical and cognitive development

of children, especially during early years of age. The above theories suggest that there are vari-

ous factors that affect ECD directly or indirectly. A large number of previous studies on the

context of child development have examined the effects of various factors based on the above

theories [24–27]. A review study based in developing countries has identified the four main

key risk factors of child development, i.e., inadequate cognitive stimulation, stunting, iodine

inadequacy and iron deficit anaemia [28]. Based on theories and empirical studies, it is found

that the home environment created by the parents or the type of parenting practice is the key

factor of ECD among various important factors. The ways in which children receive parental

care or the home environment is also determined by multiple factors [29–33]; for example,

characteristics of an individual child (age, sex, etc.); characteristics of parents (education, occu-

pation, etc.); characteristics of households (income, caste, religion etc.); and the broader social

environment where the families or households are nested (political willingness, policy pro-

grammes, level of economic development, etc.). With respect to the theories mentioned above,

this study has reviewed the existing literature on the factors influencing child development the-

matically and mainly focused on the home environment, child’s characteristics, parental char-

acteristics and household’s characteristics.

1.2. Home environment

Originally the idea of home environment came from the Home Observation for Measurement

of the Environment (HOME). HOME is an instrument first developed by Bettye Caldwell and

her colleagues, and they used this in a longitudinal study in 1960 to assess the quality of home

environment and examined the association between home environment and childhood devel-

opment [34]. The HOME inventory has been widely applied in different social and cultural

backgrounds to assess the quality of home environment and its impact on cognitive and emo-

tional development during the first five years of life. Many theorists and researchers had recog-

nised that home environment has an independent and significant effect on childhood

development [25, 34–40]. The quality of parental care or home environment has been found to

be higher for children whose mothers are higher educated and for children who belong to
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high-income households [30, 41–43]. Past studies have shown that mothers’ interactions are

usually different with their daughters and sons [44, 45]. Although, this instrument has been

used widely in western countries, however, UNICEF has developed its own instrument for

developing countries called ‘quality of care’ to assess the ideal environment which comprises a

non-toxic and well-organised physical setting, opportunities for children to play, explore and

discover, and the availability of books and toys, and developmentally appropriate objects in

child’s home environment [46]. This instrument has been used in several studies as home envi-

ronment or parenting practice or parental stimulation in developing countries, and they have

shown that it has a significant effect on ECD [27, 47–50].

1.3. Individual child’s characteristics

Each child has his/her own specific characteristics and, the level and type of parenting given by

the parents or caregivers vary by these characteristics. For example, the age of the child is one

of the main characteristics, which determine the caregivers’ parenting types. The previous

study has demonstrated that dyadic activities between children and mothers were more

responsive for older children than that of the younger ones [51]. Another study has shown that

maternal talk is higher for older children than younger ones [52]. Children’s sex is another

important factor for receiving parenting types; in other words, the level of parenting is also

influenced by the parents’ perception of gender. A study has shown that the father’s parenting

practice is more inclined towards the male child [53]. On the other hand, studies have found

that a mother’s parenting activity is more inclined towards the female child [33, 54]. Further,

parenting practice is also controlled by birth order. In general, and even past researches have

revealed that the children of the first order of birth usually receive more parental attention as

well as stimulating activates that lead to relatively higher intellectual development among them

than the children born after first birth [55–57]. Previous studies have also revealed that a

child’s age and sex influence ECD [33, 50]. Children’s gestational age is also associated with

childhood development. Children born before completion of 37 weeks is called preterm birth

[58], and that is adversely related to the child’s behavioural and cognitive development [59,

60]. Children’s nutritional status also plays a critical role in childhood development. A meta-

analysis based in developing countries has established that nutritional supplementation during

childhood is helpful for a child’s cognitive development [61]. Besides, several cross-sectional

studies have also shown that the nutritional status of children is positively associated with

childhood development [62–64].

1.4. Parental and household’s characteristics

Family or household is the immediate environments after a child’s birth, where children start

to interact [65]. The immediate environment plays a crucial role in providing support for

learning, stimulation and nurturance to the children [66]. The quality of these is influenced by

parental level of education, parental physical and mental health, parental stress and depression,

parenting styles, housing condition and household’s level of income [67, 68]. The role of

maternal education in parenting practice and childhood development has been well estab-

lished by a large number of empirical studies in developed counties [24, 69]. However, the

effect of maternal education on home environment and subsequently on ECD is little known

in developing countries, particularly at the micro-level. In relation to the outcome of child-

hood development, the family investment model argues that parents having a higher level of

education are able to invest more capital, resources and quality time for their children than

those parents having a lower level of education [70, 71]. Further, studies have shown that

mothers with higher education are associated with more knowledge of ECD [72], use more
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intricate language and vocabulary for their kids [73], invest more in the health of their children

[74], provide more children’s books at home, and also expect to have higher educational

achievement from their children [75]. Moreover, higher educated mothers are likely to be

more interactive and responsive towards their children, also having a higher maternal educa-

tion act as a protective factor for children belong to the economically weaker sections [28].

Although, there are less studies which have examined the effect of father’s educational level on

the behaviour of parental practice in developing countries, however, recent studies based in

Bangladesh [76], Colombia [77] and Ecuador [73] have demonstrated that paternal education

has a strong positive effect on paternal stimulation and child’s growth and development [49].

Contemporary trends in increasing female labour force participation play an important

role in parenting practice and child’s social-emotional and cognitive development. From pre-

vious studies, it can be said that the relationship between maternal occupational status and par-

enting practice and child development is a complex one. Mothers with high profile part-time

jobs are positively associated with high quality of parenting practice and better outcomes [78–

81]. On the other hand, mothers with lower occupational status are associated with higher par-

enting stress among mothers, lower quality of the home environment, less interactions with

the child, and poor outcomes among children [82, 83]. Further, there is growing evidence that

children who are witnessing domestic violence are at risk of a series of psychosocial problems

[84]. Many studies in western countries have established that children who are witnessing

domestic violence are at risk of wide-ranging problems, e.g., social and emotional, behavioural,

psychosocial and academic etc. [85–89]. Recent studies have also suggested that mothers’ level

of happiness and over-stress both are associated with parenting practice and children’s social

and emotional development [90, 91].

In addition to these, a household’s economic status is also an important factor influencing

home environment and child development. A recent empirical study based in the Ghanaian

context has found that households’ income is the stronger predictor of holistic child develop-

ment among other controlled factors [92]. It is claimed that children living in poverty are at

higher risk of malnutrition, with inadequacy in protein, calcium and vitamins, which are the

indispensable elements for healthy physical growth and cognitive development [93]. House-

hold’s income is also related to other risk factors, e.g., parents’ psychological well-being and

the aptitude to be responsive to the needs of their children [30, 94]. Several studies have also

found that children belonging to economically weaker households are too weak in the process

of social-emotional development, cognitive development and academic achievement than chil-

dren belong to the economically advanced section [41, 67, 68, 71, 95]. Place of residence,

whether urban or rural, also affects parental stimulating activities and childhood development.

Past studies have also shown that mothers monitor their children more [96], and the cognitive

performance is better for children [97] who belong to urban areas than mothers/children

residing in rural areas. Studies on parenting practice and ECD are little known in the Indian

context from the religious and caste system perspective. However, a recent study has focused

on the inequalities in academic achievements among children by religious and caste groups

based in India and has shown that children from Dalit, Adivasi and Muslim families are lag-

ging than children belong to the upper caste or Brahmin households [98].

1.5. Contribution of study

From the survey of cited literature on ECD, it has been seen that there are several studies on

this issue, however, they do not reflect child development in a holistic manner. Moreover,

there is no study focused on India. Thus, it is necessary to study ECD in a comprehensive man-

ner in India. Most of the previous studies focused on a particular aspect of ECD. Majority of
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them have focused on the cognitive development of children only and have neglected the other

domains of child development. Whereas, according to UNESCO, 2014 “Children’s develop-
ment is holistic: cognitive, language, physical and social-emotional development all work
together. Progress (or lack of progress) in one domain spurs or hinders development in other
domains in a dynamic process” [99]. Thus, studies are needed to capture all the domains (cog-

nitive, language, physical and social-emotional development) of ECD to reflect the early child-

hood developmental status in a holistic manner. Further, most of the previous studies tried to

predict the direct effects of socio-economic status (SES) or child characteristics which act as

proximal factors of children’s cognitive development or either study focused on effects of

parental practices or home environment on children’s cognitive development exclusively.

Since the indirect effects of these factors are little known; therefore, studies are needed to

examine the indirect effects. Furthermore, the relationship between children attending pre-

school or private pre-school and child development has not been explored much. The associa-

tion between children having home tuition and child development also needs to be investi-

gated. Also, the time given by the parents for stimulating activities has not been examined in

the case of child development. Therefore, taking into account all above these limitations in the

existing studies, an attempt has been made in this study to conceptualise a framework (Fig 4)

and to conduct a cross-sectional survey at the regional level to assess ECD status in a holistic

manner among pre-school children aged 36–59 months, and to identify factors influencing the

ECD. Further, based on the previous studies, the present study assumes that creating a home

environment where children are being reared after his or her birth is an art of the mother or

parent, which is being influenced by the parent’s socio-economic characteristics and child

characteristics. It has been assumed that differences in child development depend on the qual-

ity of the home environment or parenting practice largely.

2. Methods

2.1. Sampling and data

A primary cross-sectional sample survey was conducted to represent the children (36–59

months) of the Malda district of West Bengal, India, in 2018. It was designed to collect the

information of pre-school children aged 36 to 59 months, especially to collect the ECD indica-

tors and additionally, the indicators of quality of care or home environment, parent’s charac-

teristics, and household’s characteristics were also collected for rural and urban areas from the

12 selected primary sampling units (PSUs) which were nested within the three selected blocks

and a municipality. The villages in rural areas and wards in urban areas were considered as the

PSUs. Generally, a sub-district, i.e., Tehsil or Taluk or block, is the administrative unit under a

district in rural India. However, there are some exceptions in some states and union territories

since the classification for sub-districts is not identical across the country. On the other hand,

a municipality is an urban local body in India. Ethical approval was obtained from the

IERB-JNU (Institutional Ethics Review Board Jawaharlal Nehru University), New Delhi, IERB

Ref. No.2019/Student/223. The purpose of the study was thoroughly explained to respondents,

and written consents were obtained before starting the survey.

A multi-stage, stratified simple random sampling procedure was used to collect the survey

sample. Considering the researcher’s time, affordability and feasibility, a sum of 750 samples

were expected to be collected. The Census 2011, India, was used for framing the sampling pro-

cedure. In the beginning, the district was stratified by the rural and urban population, and the

sample was distributed according to the proportion to population size. According to the Cen-

sus 2011, 13.6% and 86.4% of the population were urban and rural residents, respectively.

Thus, the total expected sample for the urban and rural population was 102 (750/100�13.6)
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and 648 (750/100�86.4), respectively [17]. There were 15 Blocks or Tehsils, the higher-level

administrative units in rural areas in Malda district. These were stratified into three groups

using the tertile method after ranking them by z-scores of relative wealth index that was a com-

posite measure, constructed with certain variables like household’s assets, amenities and facili-

ties using data from the Census 2011, India [17]. Afterwards, one block had been selected

randomly from each group in the first stage of sampling. The tertile method for stratification

was also used to represent the children from all the sections of Malda district. A total of three

blocks had been selected, and the sample size had been distributed according to the proportion

to population size. On the other hand, in the case of urban areas, a municipality had been

selected randomly from the two municipalities, and all the urban samples have been taken

from that selected municipality.

In the second stage of sampling, PSUs or villages/wards had been selected. Likewise blocks

stratification, villages/wards were also stratified into three groups following the same process.

After this, one village/ward had been selected randomly from each group of villages/wards.

Thus, three PSUs had been selected from each selected block or municipality. A sum of 12

PSUs, nine PSUs/villages from rural areas and three PSUs/wards from urban areas had been

selected. Here, at the village/ward level, the samples had been fixed equally by dividing the

total expected sample by the total selected villages/wards for the corresponding block or

municipality. Since the present research was designed to study the ECD status of children of

aged 36 to 59 months, therefore, only households that had at least one child of age ranging

between 36 to 59 months were included in the present study. The listing of households with at

least an eligible child had been made from various sources in the selected PSUs. In the final

stage, after completion of house listing, the desired number of households for the correspond-

ing PSU had been selected using a simple random sampling procedure.

After selecting the households with at least one child aged between 36 to 59 months, there

were two major conditions that had been followed for selecting a child with the mother or

caregiver who was the primary respondent of the survey questionnaire. These were, i) child

must be between 36 to 59 months of old at the time of the survey; ii) if there were more than

one child aged between 36 to 59 months in a selected household, thus only one child had been

selected following the alphabetic order of child’s name, and the survey questions had been

asked to the mother or caregiver of that particular selected child. The expected sample size was

750. However, a sum of 731 mothers or caregivers had responded and completed the survey,

and the remaining 19 sample were not interviewed due to either unavailability of the respon-

dents or their non-response to the survey. Thus, the overall survey response rate was 97.5%.

The response rate for urban areas was 98%, while the response rate for rural areas was 97.4%.

2.2. Estimation procedure

Outcome variable. To measure the early childhood developmental status, this study has

followed the Multiple Indicator Cluster Survey (MICS, 4th round), which monitors early child

development in low and middle-income countries, conducted by UNICEF [46]. The MICS is

one of the only global sources to measure children’s outcomes in a holistic manner in the early

childhood years on the basis of mother’s/caregiver’s observations. A 10-item module devel-

oped by the UNICEF has been used to measure the early child development status in this

study, and this measure has also been used in other studies [7, 48, 50, 100]. This measure is

based on selected milestones that children are expected to achieve by the ages of three and four

[46]. However, one more item has been added for this study. Thus, a total of 11 items have

been taken into consideration for this study and asked to the caregivers or mothers during the

survey to assess the ECD status. These are included in four main domains as follows:
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(1). Literacy–numeracy: Children have been considered to be developmentally on track in this

domain if any two of the followings four (i-iv) conditions are fulfilled; (i) they can identify/

name: a minimum of 10 letters of the alphabet, (ii) they can read a minimum of four simple,

popular words, and (iii) they can recognise the name and distinguish the symbols of all

numbers from 1 to 10. Besides these, one more item has been added in this research, that is

(iv) whether children can count the numbers from 1 to 10. The last item added since there

is a substantial variation in responses to this question in the present study setting.

(2). Physical: (i) If the child can pick up a small object with two fingers, like a stick or a rock

from the ground and/or (ii) the mother/caretaker does not indicate that the child is some-

times too sick to play, then the child has been considered to be developmentally on track in

this domain.

(3) Social-emotional: Children have been identified as being developmentally on track in this

domain if at least two of the following conditions are fulfilled: (i) the child gets along well

with other children; (ii) the child does not kick, bite, or hit other children; and (iii) the child

does not get distracted easily.

(4). Learning: Children have been identified as being developmentally on track in the learning

domain (i) if the child follows simple directions on how to do something correctly and/or

(ii), when given something to do, is able to do it independently.

For the purpose of this study, each item in the domains of ECD has been scored in a binary

fashion. A score of 1 indicates the presence of a positive aspect of ECD, and a score of 0 indi-

cates the absence of a positive aspect of ECD. However, only eight items out of 11 items have

been considered to measure the ECD status in this study. Since the response of mothers or

caregivers regarding the physical domain and the response of whether a child gets along well

with other children were almost universal thus, these were not taken into consideration.

Therefore, this study has only focused on eight items of the remaining three domains, namely,

literacy-numeracy, social-emotional and learning domains. A composite score for ECD based

on the eight items was produced by summing up the number of positive responses for the liter-

acy/numeracy, social/emotional, and learning domain items, with scores ranging from 0 to 8

[101]. The lower the score, the lower is the level of ECD status and the higher the score, the

higher is the level of ECD status.

2.3. Explanatory variables

Endogenous variables. The parenting practices or home environment created by the

parents was assessed through a set of questions based on UNICEF’s learning materials and

support for learning tools [46], which had been asked to the mothers or caregivers during the

field survey. Accordingly, ‘home environment’ or the quality of care given by parents at home

includes (i) whether the children have access to three or more children’s books and (ii) manu-

factured toys, (iii) homemade toys, (iv) household’s objects (such as sticks, rocks, shells, etc.);

whether the (v) mother, (vi) father, (vii) any adult member of the household and (viii) other

adult household’s member are engaged at least in four of the following activities with the child,

i.e., reading books, telling stories, singing songs, going outside, playing and counting, naming

and drawing. A composite score for home environment based on the eight items was produced

by summing up the number of positive responses for learning materials and support for learn-

ing tools, with scores ranging from 0 to 8. The lower the score, the lower is the quality of home

environment; and higher the score, higher is the quality of home environment. This measure

has also been used in a study [102]. The home environment has been considered as an
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endogenous or proximal variable in the analysis as influenced by other distal factors in the

conceptual framework (Fig 4). The other endogenous variables are whether children are

attending private pre-schools (dummy: no vs. yes), whether children have home tuition

(dummy: no vs. yes) and the mother’s daily time allocated (approximately) for various stimu-

lating activities with their children (continuous: in hours), which are also influenced by multi-

ple exogenous factors. Caregivers or mothers were asked about their as well as their husbands

or fathers of children on the average daily allocated time for various stimulating activities with

their children during the survey.

Exogenous variables. Among the child’s characteristics, child’s age (continuous: in

months), sex (dummy: male vs. female), birth order (continuous: low to high), premature

birth (dummy: no vs. yes), stunting (dummy: no vs. yes) are considered as the exogenous or

distal variables. Among the parental characteristics, mother’s education (ordinal: level of edu-

cational attainment), mother’s occupation (dummy: others vs. Bidi/agricultural worker),

domestic violence experienced by mothers (dummy: no/don’t want to say vs. yes), mothers’

level of happiness (ordinal: very happy to very unhappy), fathers’ education (ordinal: level of

educational attainment) and fathers’ time for stimulating activities (continuous: in hours) are

considered as the exogenous variables. A question was asked to the mothers/caregivers on the

level of happiness with a five-level order ranges from very happy to very unhappy at the time

of the survey, and this variable has been treated as an ordinal variable in this analysis. Also, the

level of mother and father’s education have been categorised into five groups: (0) none, (1) pri-

mary, (2) lower secondary, (3) upper secondary, and (4) higher, and treated as the ordinal vari-

ables for this study [92]. A dummy variable has been created for mothers’ occupation status.

Agricultural workers, manual labourers and bidi workers have been referred to as ‘bidi/agri-

cultural worker’ and considered as workers engaged in the low-status work, whereas the pri-

vate or public service holders and housewives are referred to as ‘others’ and have been

considered relatively high-status workers. Among household’s characteristics, family type

(dummy: single family vs. joint family), wealth index (continuous: scores), religion (dummy:

Hindu vs. non-Hindu or Muslim/others), caste [dummy: non-SC/ST vs. SC/ST (Scheduled

Caste/Scheduled Tribe)] have been taken as exogenous factors. The wealth index is a proxy

measure of income, which has been created using the selected household’s assets, amenities

and facilities following the Demographic Health Survey (DHS) (Rutstein & Johnson, 2004). SC

which traditionally had the lowest social standing, and ST, a group of tribes who were isolated.

SC and ST are considered as the most deprived community in India. Among institutional fac-

tors, whether children are attending AWCs/ICDS (dummy: no vs. yes) has been considered as

an independent factor in the analysis. ICDS is one of the most inclusive programmes for

addressing child malnutrition and for child well-being and development. ICDS is operating

through Anganwadi Centres (AWCs), which work as the first outpost for nutrition, health and

early learning services at the grassroots level or the village level in rural areas and the ward

level in urban areas. The AWC is operated by an Anganwadi Worker (AWW) and an Angan-

wadi Helper (AWH). The AWW is accountable for providing supplementary nutrition, non-

formal pre-school education and health education [103–105]. Besides these, place of residence

(dummy: urban vs. rural) has been included as an independent variable from community

characteristics. All the first category of dummy variables has been coded as ‘0’, and the second

category has been coded as ‘1’ in this study.

2.4. Analytical plan

Based on the existing theories of child development and survey of the literature, a diagram-

matic presentation of the conceptual framework has been presented in Fig 4 in the results
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section. The figure shows that child development is an outcome of certain proximal factors

and a large number of distal or exogenous factors. The potential proximal or endogenous fac-

tor of child development is the home environment or parenting practice. The home environ-

ment is influenced by the child’s characteristics such as the child’s age, sex and birth order. In

addition, the home environment is also influenced by parental characteristics such as mother’s

education, occupation, level of happiness, domestic violence experienced by mothers, and the

father’s education and by household characteristics such as level of income, religion, caste or

social groups and place of residence. Other important proximal factors are whether a child is

attending private pre-school, whether a child has home tuition and the mother’s allocation of

time for various stimulating activities for their children. These proximal factors are also con-

trolled by certain parental factors and household characteristics, as shown in the diagram. On

the other hand, the distal factors also affect ECD directly or indirectly through the proximal

factors. For example, individual child characteristics affect the ECD indirectly through the

quality of home environment or parental stimulating activities and also influence the level of

child development directly. Parental characteristics affect child development in various ways.

All parental characteristics affect child development directly. Several parental characteristics

influence child development via home environment. Further, some of the parental characteris-

tics, i.e., level of mother’s and father’s education, affect child development indirectly through

the type of pre-schools or home tuition and home environment. Household characteristics

also affect ECD in various ways. Household characteristics affect directly as well as indirectly

through the home environment and by the other proximal factors that have been shown in the

diagram. Further, it has been assumed that whether children are attending AWCs or other

pre-schools will affect child development, as shown in Fig 4.

Descriptive statistics were computed to understand the characteristics of the study children.

Child development is a complex process where predictors can play a role directly as well as

indirectly through various ways. Also, the hypothesised conceptual framework involved com-

plex path models with a number of intermediates and independent factors that affect ECD. In

that case, multivariate analysis or multiple linear regression model is unable to examine the

path relations or to estimate the indirect effects of various predictor variables, also unable to

determine the mediating factors. So, this needs a more sophisticated and rigorous statistical

technique to testing several relationships concurrently. Structural equation modelling (SEM)

allows one to test complex models involving a number of intermediates and independent fac-

tors simultaneously [106]. SEM is designed to evaluate how well a conceptual model that con-

tains observed indicators and hypothetical constructs explains or fits the collected data [107,

108]. SEM is a suitable method to measure the direct effects, indirect effects and total effects of

exogenous and endogenous variables on outcome variable simultaneously [109]. Based on

these observations, SEM is found to be the best-fitted model with the present study’s concep-

tual framework. Therefore, a path analysis using SEM was carried out to examine the direct

effects of selected child characteristics, parental characteristics and household characteristics

on ECD and their indirect effects on it through home environment, private pre-school, home

tuition, and mother’s time for various stimulating activities which are acting as the mediators

in the conceptual framework. Path analysis was developed to quantify the relationships among

multiple variables, and that can explain the causal relationships among multiple variables [106,

110]. SEM lets us set up and test a plausible path model through which factors are linked to

ECD. The “sem” command used in STATA (v. 13.1), which fits structural equation models to

estimate the direct and indirect effects [109]. All variables included in the model were observed

variables (none are calculated as latent). SEM allows one to produce a visual illustration of the

model and to estimate a series of models to obtain direct, indirect, and total effects of exoge-

nous variables on the outcome of interest [111]. SEM cannot demonstrate causality, and the
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Table 1. Descriptive statistics of the study children (36–59 months) in Malda (n = 731), 2018.

Characteristics �Sample mean (SD) / percentage

Child’s age (continuous) 47.5 (6.6)

Child’s sex (dummy)

Male 51.6

Female 48.4

Birth order (continuous) 2.0 (1.1)

Premature birth (dummy)

No 81.8

Yes 18.2

Stunting (dummy)

No 59.9

Yes 40.1

Mother’s education (ordinal) 1.9 (1.2)

None 18.3

Primary 15.7

Lower secondary 35.6

Higher secondary 20.1

Higher 10.3

Mother’s occupation (dummy)

Others 64.2

Bidi/agricultural worker 35.8

Mother’s time for stimulating activities (continuous) 0.7 (0.7)

Domestic violence (dummy)

No 87.7

Yes 12.3

Mother’s happiness (ordinal) 2.4 (1.1)

Father’s education (ordinal) 1.5 (1.2)

None 25.2

Primary 23.1

Lower secondary 30.8

Higher secondary 12.9

Higher 06.8

Missing 01.2

Father’s time for stimulating activities (continuous) 0.2 (0.3)

Family type (dummy)

Single 83.3

Joint 16.7

Wealth index (continuous) 4.8 (2.4)

Religion (dummy)

Hindu 43.9

Muslim/others 56.1

Caste (dummy)

Non-SC/ST 74.3

SC/ST 25.7

Place of residence (dummy)

Urban 13.7

Rural 86.3

Attending AWC (dummy)

(Continued)
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results should be interpreted as correlations; however, it does allow one to determine whether

the hypothesised causal pathway is plausible or not [112]. Maximum likelihood estimation is

the default estimation method in many SEM software [113, 114], and that method has been

applied for the present analysis. The direct coefficients (effects), indirect coefficients (effects)

and total coefficients (effects) of exogenous and endogenous variable on ECD score have been

estimated and presented in a single table (Table 2). A p value <0.05 has been considered as sta-

tistically significant. Also, 95% confidence intervals (CI) have been presented along with the p
values in the table. The following formula has been used to compute the indirect effect and

total effect of variable “k” on the outcome variable using “nlcom” command in Stata 2013

[109]:

“Indirect effect ¼ b12 bk1

Total effect ¼ bk2 þ b12 bk1

Where,

β12 = path coeffcient from endogenous variable to the outcome variable

βk1 = path coeffcient from exogenous variable k to the endogenous variable

βk2 = path coeffcient from exogenous variable k to the outcome variable

If an exogenous variable is not postulated to inference the endogenous variable, then obviously
there is no indirect effect, and the total effect is simply the direct effect βk2” [111].

3. Results

3.1. Descriptive statistics of the study children

Table 1 presents the descriptive statistics of the study children. The average age of the study

children is 47.5 months with the (SD) standard deviation of 6.6. While 51.6% of children are

male, and the remaining 48.4% are female. The mean birth order is two with 1.1 SD. About

18% of children were born before the completion of 37 weeks of gestational age. Almost four

in 10 children are stunted. Nearly 18% of mothers did not have any formal education, 15.7% of

mothers have attained primary education, 35.6% of mothers have attained lower secondary

education, 20.1% of mothers have attained higher secondary education, and 10.3% of mothers

Table 1. (Continued)

Characteristics �Sample mean (SD) / percentage

Yes 60.7

No 39.3

Attending private pre-school (dummy)

No 76.6

Yes 23.4

Home tuition (dummy)

No 78.3

Yes 21.8

Note:

�Sample mean (SD) for continuous/ordinal variables; percentage distribution for dummy variables.

Sources: Primary field survey, Malda, 2018.

https://doi.org/10.1371/journal.pone.0268985.t001
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have attained a higher level of education. About 36% of mothers are bidi worker or agriculture

workers. Almost 12.3% of mothers have reported that they have experienced domestic violence

either by husbands or by any other household members in the household last month before

the survey. In the study area, the level of the father’s education is poor as compared to the

mother’s level of education. About 25% of fathers do not have any formal education, 23.1% of

fathers have attained primary education, 30.8% of fathers have attained lower secondary edu-

cation, 12.9% of fathers have attained higher secondary education, and only 6.8% of fathers

have attained a higher level of education. A larger proportion of the households (83.3%) are of

single family type, and the remaining 16.7% of households are of joint family type. About 44%

of households are Hindus, whereas 56% of households are Muslims or other minor religious

group. Almost one-fourth of children belong to socially deprived communities like scheduled

tribe (ST) or scheduled cast (SC). The majority of the child population (86.3%) are living in

rural areas, and only 13.7% of children are living in urban areas. A larger part of study chil-

dren, about 61% of children are attending the AWCs, and the remaining 39% are not attending

AWCs or attending other types of pre-schools. In contrast, about 23% of children are attend-

ing private pre-schools among the total study children. Further, about 22% of children have

home tuition in the study setting.

3.2. Percentage distribution of children by indicators of ECD in Malda,

2018

Fig 1 portrays the percentage distribution of children along with the indicators of ECD based

on mothers or caregivers’ observations. It is observed that only 31.7% of children can identify

ten letters of the alphabets among the sampled children, and 17.7% of children are able to read

four simple popular words. About 40% of children can count the numbers from 1 to 10,

whereas about 24% of children can recognise numbers from 1 to 10. Almost 98% of children

can pick up any small object from the ground, and about 92% of children do not feel too sick

to play. About 83% of children can follow simple directions on how to do something correctly,

while nearly 48% of children are able to do something independently when it is given to

them. About 99% of children get along well with the other children. However, 77% of children

kick, bite or hit other children or adults, and the remaining proportion, i.e., 23% of children,

do not kick, bite or hit others. Almost 93% of children do not get distracted easily in the study

sample.

3.3. Percentage distribution of children by domains of ECD in Malda, 2018

From Fig 2, it has been seen that about 25% of children are on track in the literacy-numeracy

domain of ECD as per the UNICEF’s measurement tools, 2014. However, in the case of the

learning domain, about 83% of children are developmentally on track in this domain. About

95% of children are developmentally on track in the domain of social and emotional develop-

ment. On the other hand, almost 99% of children are physically fit, as reported by the mothers

or caregivers of the children.

3.4. ECD mean score by children’s background characteristics in Malda,

2018

Fig 3 presents the mean score of ECD along with error bars (computed from 95% confidence

intervals) by each category of children’s background characteristics. The overall mean ECD
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Fig 2. Percentage distribution of children by domains of ECD in Malda, 2018.

https://doi.org/10.1371/journal.pone.0268985.g002

Fig 1. Percentage of children by indicators of ECD in Malda, 2018.

https://doi.org/10.1371/journal.pone.0268985.g001
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score for the sampled children is 3.6 out of 8. The mean scores for female and male children

are almost the same, though the female children are somehow doing better than the male chil-

dren. About a one-point difference is observed between preterm birth and non-preterm birth.

Children with premature birth are less advanced than their counterparts. Again, a one-point

difference is found between stunted and non-stunted children, where non-stunted children

Fig 3. ECD mean score by background characteristics in Malda, 2018.

https://doi.org/10.1371/journal.pone.0268985.g003
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are in an advanced position. A considerable variation in the mean score of ECD has been

observed across the level of mothers’ education. This is ranging from 1.9 for illiterate mothers,

2.6 for primary education, 3.6 for lower secondary education, 4.7 for higher secondary educa-

tion, and 5.8 for higher educated mothers. The mean score for Bidi/agriculture or other

labourers is lower (2.8) than that of the homemakers or higher working status (4.1). The mean

score of ECD is lower for children belong to mothers who have experienced any domestic vio-

lence as compared to children whose mothers have not experienced the same. A higher differ-

ence in the mean score of ECD is witnessed across the level of fathers’ education as well,

ranging from 2.1 for illiterate fathers, 3.3 for primary education, 3.8 for lower secondary edu-

cation, 5.2 for higher secondary education, and 6.1 for higher educated fathers. The mean

score of ECD is higher for children who belong to joint families in comparison to the children

who belong to single families. One point of difference in mean score is observed between Hin-

dus and Muslims, where children from Muslim or other minor religious group is lagging. Chil-

dren belonging to the SC/ST households are less advanced in ECD than children belong to

non-SC/ST households. The place of residence, whether rural or urban areas, makes a large

difference in the mean score. The mean score of ECD for children living in urban areas is

almost double (6.1) than that of the children living in rural areas (3.2). A large gap in the mean

score of ECD is witnessed between the children who access AWCs and the children who do

not access the same or otherwise. Children who are not attending the AWCs are in an

advanced position than the children attending the same. A large gap in the mean score of ECD

is also seen between the children who access private pre-schools and children who do not

access the same. Children attending the private pre-schools (6.0) are in an advanced position

than the children who are going to the AWCs or somewhere else or nowhere (2.9). Further, a

notable gap in the mean score of ECD is also found between the children who have home

tuition and children who do not have. Children who have home tuition are in an advanced

position in the mean score of ECD (5.3) than the children who do not have home tuition (3.1).

In a nutshell, a relatively higher level of variations in the mean score of ECD is observed in the

case of the mothers’ and fathers’ level of education, place of residence, access to AWCs or

attending private pre-schools and having home tuition or not, as observed in Fig 3.

3.5. Results of path analysis

Path analysis using structural equation modelling has been employed to examine the direct

and indirect association between the explanatory variables, endogenous variables and outcome

measure. The estimated path coefficients of the path models are also presented along with the

conceptual framework in Fig 4. Further, direct effects or direct path coefficients, indirect

effects or indirect path coefficients and total effects (direct + indirect effects) have been pre-

sented in Table 2.

The total effects of exogenous and endogenous variables reveal that several factors consid-

ered in the conceptual framework are influencing ECD. Among them, major statistically sig-

nificant factors of ECD are the place of residence, type of pre-schools, home environment,

home tuition, mother’s education and mother’s time for stimulating activities. Bedside these,

other important factors are father’s education, wealth index and whether children are attend-

ing AWCs or not.

The home environment created by the parents also plays a significant role in ECD. Expect-

edly, it is positively associated (Coef. 0.46, p =<0.001) with the ECD. There are several signifi-

cant predictors of home environment. Among them, major factors are the place of residence,

religion, mother’s education and wealth index. Of them, rural areas as a place of residence and
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Muslims/others as a religious group are negatively associated with home environment, while

mother’s education and wealth index are positively associated with the same.

Among child’s characteristics, age is the only associated factor of ECD, where it is positively

correlated.

Mother’s educational level is also an important factor of ECD, shown by total effects.

Expectedly, mother’s education is playing a positive role (Coef. 0.43, p =<0.001) in the process

of child development. A larger part of the effect of mother’s education (Coef. 0.30, p =<0.001)

is accounted by the indirect way through home environment and mother’s time for stimulat-

ing activities. Father’s educational level also plays an important role in ECD status, and this is

also positively associated (Coef. 0.26, p =<0.001) with ECD, shown by total effects. However,

the effect of the father’s education is mostly reported through the direct path (Coef. 0.19, p =

<0.001). The wealth index is also positively associated (Coef. 0.15, p =<0.001) with ECD,

reported by total effects; though most of its effect (Coef. 0.13, p =<0.001) has been passed via

Fig 4. Conceptual framework and estimated path coefficients using structural equation modelling.

https://doi.org/10.1371/journal.pone.0268985.g004
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Table 2. Estimated coefficients (effects) of exogenous and endogenous variables on ECD score using SEM, Malda, 2018.

Characteristics Direct effects Indirect effects Total effects

Coef. [95% CI] Coef. [95% CI] Coef. [95% CI]

HE score (endogenous variable)
Child’s age 0.03���[0.02–0.04] - - 0.03���[0.02–0.04]

Child’s sex (Female) 0.21�[0.04–0.38] - - 0.21�[0.04–0.38]

Birth order -0.12��[-0.20–0.03] - - -0.12��[-0.20–0.03]

Mother’s education 0.32���[0.22–0.42] - - 0.32���[0.22–0.42]

Father’s education 0.12�[0.03–0.21] - - 0.12�[0.03–0.21]

Mother’s happiness -0.05[-0.14–0.03] - - -0.05[-0.14–0.03]

Wealth index 0.17���[0.11–0.23] - - 0.17���[0.11–0.23]

Caste (SC/ST) 0.10[-0.13–0.32] - - 0.10[-0.13–0.32]

Religion (Non-Hindu) -0.31��[-0.51–0.11] - - -0.31��[-0.51–0.11]

Place of residence (Rural) -0.37�[-0.71–0.04] - - -0.37�[-0.71–0.04]

Mother’s occupation (Bidi/agri. worker) -0.19[-0.39–0.01] - - -0.19[-0.39–0.01]

Mother’s time for care (endogenous variable)
Mother’s education 0.28���[0.24–0.31] - - 0.28���[0.24–0.31]

Caste (SC/ST) -0.19���[-0.28–0.09] - - -0.19���[-0.28–0.09]

Religion (Non-Hindu) -0.38���[-0.47–0.30] - - -0.38���[-0.47–0.30]

Place of residence (Rural) -0.38���[-0.49–0.26] - - -0.38���[-0.49–0.26]

Mother’s occupation (Bidi/agri. worker) -0.04[-0.13–0.05] - - -0.04[-0.13–0.05]

Home tuition (endogenous variable)
Mother’s education 0.03�[0.00–0.06] - - 0.03�[0.00–0.06]

Father’s education 0.00[-0.03–0.03] - - 0.00[-0.03–0.03]

Wealth index 0.02��[0.01–0.04] - - 0.02��[0.01–0.04]

Caste (SC/ST) 0.11��[0.04–0.17] - - 0.11��[0.04–0.17]

Religion (Non-Hindu) -0.18���[-0.25–0.12] - - -0.18���[-0.25–0.12]

Place of residence (Rural) -0.25���[-0.36–0.15] - - -0.25���[-0.36–0.15]

Attending private pre-school (endogenous variable)
Mother’s education 0.04��[0.01–0.07] - - 0.04��[0.01–0.07]

Father’s education 0.03[0.00–0.06] - - 0.03[0.00–0.06]

Wealth index 0.06���[0.04–0.08] - - 0.06���[0.04–0.08]

Caste (SC/ST) 0.03[-0.04–0.10] - - 0.03[-0.04–0.10]

Religion (Non-Hindu) -0.13���[-0.19–0.06] - - -0.13���[-0.19–0.06]

Place of residence (Rural) 0.04[-0.06–0.15] - - 0.04[-0.06–0.15]

ECD score (dependent variable)
HE score 0.46���[0.38–0.55] - - 0.46���[0.38–0.55]

Mother’s time for stimulating activities 0.41���[0.22–0.61] - - 0.41���[0.22–0.61]

Home tuition (Yes) 0.43���[0.17–0.70] - - 0.43���[0.17–0.70]

Attending private pre-school (Yes) 0.76���[0.43–1.09] - - 0.76���[0.43–1.09]

Child’s age 0.06���[0.05–0.07] 0.01���[0.01–0.02] 0.07���[0.06–0.09]

Child’s sex (Female) 0.05[-0.13–0.23] 0.10�[0.02–0.18] 0.15[-0.05–0.34]

Birth order 0.00[-0.09–0.10] -0.05�[-0.09–0.01] -0.05[-0.15–0.05]

Mother’s education 0.13�[0.02–0.25] 0.30���[0.22–0.38] 0.43���[0.31–0.56]

Father’s education 0.19���[0.08–0.30] 0.08��[0.02–0.13] 0.26���[0.15–0.38]

Mother’s happiness -0.07[-0.17–0.02] -0.02[-0.06–0.01] -0.10[-0.20–0.00]

Wealth index 0.02[-0.05–0.09] 0.13���[0.09–0.17] 0.15���[0.08–0.22]

Caste (SC/ST) -0.29�[-0.54–0.04] 0.03[-0.1–0.17] -0.25[-0.53–0.03]

Religion (Non-Hindu) 0.23�[0.00–0.47] -0.48���[-0.62–0.33] -0.25[-0.50–0.01]

(Continued)
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the indirect path, largely through the home environment. A surprising finding is observed in

the case of the religious groups in the path model. The non-Hindu religious group is not signif-

icantly associated with ECD shown by total effects, but positively correlated with ECD by

direct path (Coef. 0.23, p =<0.050), and significantly negatively correlated with the same

trough indirect path (Coef. -0.48, p =<0.001). All the endogenous variables are negatively

associated with the non-Hindu religious group. Among them, mother’s time for care is nega-

tively influenced mostly.

On the other hand, attending AWCs is negatively (Coef. -0.30, p =<0.050) associated with

ECD, shown by total effects.

Among the exogenous factors, place of residence has the strongest effect on ECD. The total

effect of rural areas as the place of residence is the highest one (Coef. -0.87, p =<0.001) in the

path model, and this is highly negatively correlated to ECD. The larger part of the effect of the

place of residence reflects through the direct path (Coef. -0.47, p =<0.050), and the remaining

part of the effect (Coef. -0.40, p =<0.001) reflects through the indirect way via home environ-

ment, mother’s time for care and home tuition. Rural areas affect the mother’s time for care

mostly among other endogenous variables.

Among the endogenous factors, the type of pre-schools has the highest effect on ECD.

Attending private pre-school is highly positively (Coef. 0.76, p =<0.001) correlated with ECD.

Attending private pre-school is largely influenced by religion, followed by the mother’s educa-

tion and wealth index. As compared to the Hindus, Muslims/others are negatively associated

with attending private pre-school, whereas the mother’s education and wealth index are posi-

tively associated with the same. Having home tuition is another important factor of ECD, posi-

tively (Coef. 0.43, p =<0.001) correlated with ECD. Having home tuition is largely

determined by the place of residence and religion. As compared to Hindus and urban resi-

dence, Muslims and rural residence, respectively, are negatively associated with home tuition.

Another important factor of ECD status is the mother’s time for stimulating activities, posi-

tively correlated (Coef. 0.41, p =<0.001) with ECD. Mother’s time devoted for stimulating

activities is mostly controlled by the place of residence, religion, caste groups and mother’s

education. Rural residence, Muslims/others and non-SC/ST are negatively associated with the

mother’s time for stimulating activities, whereas the mother’s education is positively associated

with the same.

Table 2. (Continued)

Characteristics Direct effects Indirect effects Total effects

Coef. [95% CI] Coef. [95% CI] Coef. [95% CI]

Place of residence (Rural) -0.47�[-0.84–0.09] -0.40���[-0.62–0.19] -0.87���[-1.28–0.46]

Attending AWCs/ICDS -0.30�[-0.56–0.04] - - -0.30�[-0.56–0.04]

Father’s time for stimulating activities 0.15[-0.16–0.46] - - 0.15[-0.16–0.46]

Stunting (Yes) -0.07[-0.27–0.12] - - -0.07[-0.27–0.12]

Mother’s occupation (Bidi/agri. worker) 0.09[-0.13–0.31] -0.11�[-0.21–0.01] -0.02[-0.26–0.22]

Domestic violence (Yes) -0.27[-0.55–0.02] - - -0.27[-0.55–0.02]

Note:

��� significant level at p value = <0.001,

�� significant level at p value = <0.01, and

� significant level at p value = <0.05; CI = Confidence Intervals; Coef. = Coefficients.

Sources: Primary field survey, Malda, 2018.

https://doi.org/10.1371/journal.pone.0268985.t002
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4. Discussion

Results of this study showed that only about 25% of children are developmentally on track of

literacy-numeracy domain of ECD. In other words, it can be said that three children in every

four children are not at the expected level of ECD in the literacy-numeracy domain as per

UNICEF’s measure [46]. In this regard, a study based in 35 developing countries using the

recent round of MICS data has revealed that 29.9% of children are developmentally on track in

the same domain [115]. Therefore, it can be said that the condition in this domain is worse for

Malda district in comparison to the other developing countries. Although, in the other

domains, the situation is better. For example, about 83% of children are developmentally on

track in the learning domain, almost 95% and 99% of children are developmentally on track in

social-emotional and physical fitness domains, respectively.

By and large, it has been seen that with the increase in mothers’ and fathers’ level of educa-

tion, the status of ECD also increases. It is also found that the children belonging to joint fami-

lies and Hindu households are more advanced in the process of ECD status than the children

belong to single families and Muslim/other households, respectively. It has also been found

that the status of ECD is higher for the children of the non-ST/SC category than their counter-

parts, ST/SC category. Further, it has been seen that the children living in rural areas perform

very poorly in the process of ECD, where the mean score of ECD is also almost half than that

of the children living in urban areas. It has also been observed that the children who are

attending private pre-schools, having home tuitions are more advanced in the process of ECD

than their respective counterparts.

The results of the path analysis revealed that there are certain mediating factors or proximal

factors, i.e., home environment, mother’s time for care, having home tuition and attending

private pre-school, that are influenced by certain distal or exogenous factors and subsequently

affecting the outcome measure or the process of ECD. It has been found that the total effects

(direct effect + indirect effect) of the place of residence was the highest one in the path model.

The second most influential factor was attending private pre-school followed by having home

tuition, mother’s education level, and mother’s time for various stimulating activities, father’s

education and household income (wealth index) as shown by total effects. Place of residence

affects the process of ECD mostly through mothers’ time for stimulating activities, then

through home environment and home tuition. In general, mothers/caregivers from urban

areas are more educated and more aware of their children’s health and academic achievement.

Thus, they foster a more favourable home environment and give more time to their children

in various stimulating activates. They are also more likely to provide home tuition for their

children, which altogether help in the overall development of their children than the children

of mothers from rural areas. It has been observed that household income (wealth index) influ-

ences the process of ECD through home environment mostly, then through attending private

pre-school and having home tuition. This finding is partially consistent with the latest study

based in the Ghanaian context [92]. Obviously, wealthier households are more capable of pro-

viding books and playing materials to their children. Again, parents or other members of the

affluent households are more likely to engage in various stimulating activities with the chil-

dren, which may be because of their higher education status and higher expectations from the

children. Further, they are more capable of affording the cost of home tuitions and private pre-

schooling, which altogether adds substantially to the process of ECD as compared to the chil-

dren belong to households of lower economic status. Parental education was also an important

factor of ECD. Most of the fathers’ education effect on ECD was direct, whereas most of the

mothers’ education effect on ECD was indirect. Mothers’/caregivers’ education influences the

process of ECD via home environment largely, then, through mothers’ time for care, private
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pre-schooling and having home tuition. The recent Ghanaian study also found that parental

education affects children’s outcomes positively in various ways [92]. In Indian society, moth-

ers are the primary caregivers for their children, and they usually spend more time daily with

children than fathers. Therefore, if the mothers who are higher educated create a favourable

home environment and engage more in various stimulating activities for a longer duration

with their children, that enhances the ECD status of their children as compared to the children

of mothers with lower educational status. A conspicuous finding in the path model was that

the non-Hindus as the Muslim or other minor religious group, positively correlated with ECD

directly, while this was negatively correlated with the same indirectly, and the total effect was

also negative but statistically insignificant. This may be due to the fact that children of deprived

communities, i.e., ST and SC, are also placed under the Hindu religion, and their performance

is very poor in the domains of ECD. This is the possible explanation of why the children of

non-Hindu families are doing better in the process of ECD in a direct way. However, non-

Hindu religion affects the process of ECD negatively through the indirect path, where most of

the negative effect is accounted by mothers’ time for care followed by the home environment,

home tuition and attending private pre-school. Thus, from this finding, it can be stated that

children of Muslim families can also perform better in the process of ECD if they get the same

home environment, care, access to private pre-schools as that availed by the children of Hindu

families. Another striking finding in the path model was attending AWCs of ICDS schemes,

negatively associated with ECD. While one of the objectives of ICDS is “to lay the foundation
for proper psychological, physical and social development of the child”, which had been launched

in 1975 in India [116]. The reason for this negative association can be explained by the fact

that the majority of children who are attending the AWCs belong to socio-economically disad-

vantaged households. Also, the quality of services, i.e., poor services and poor infrastructures,

un-skilled Anganwadi workers (AWWs), poor administration and lack of proper monitoring

or evaluation of ICDS programmes might be possible reasons for this negative association.

There are some limitations in this study, which need to be mentioned here. Since the study’s

dataset was based on a cross-sectional survey, the results of this study are non-causal. Also, the

indicators of home environment and ECD were assessed based on mothers or caregivers’

observations that can be biased or not accurate. Notwithstanding, this study has revealed that

the home environment created by the parents has a significant contribution to ECD, which is

already established in the literature. However, the present research contributes to the existing

knowledge of the ECD that mothers’ time for various stimulating activities with their children,

fetching home tuition for children and children attending private pre-school, are the decisive

influential factors of ECD in the Indian context.

5. Conclusion

An attempt has been made in this study to assess ECD status in Malda district that is one of

the backward districts of West Bengal, India. This study revealed that ECD status is very poor,

particularly in literacy and numeracy domains of development. Even the situation in these

domains is worse in Malda district as compared to the level of development in the same

domains in developing countries. Thus, this is a matter of concern. Urgent attention from pol-

icymakers or other stakeholders is needed to promote ECD for the betterment of children and

society of Malda district. Further, a conceptual framework has been built to examine a complex

relationship and to test the hypothesis that the quality of home environment or parenting prac-

tice influences ECD largely. Also, it has been assumed that children’s home environment will

be influenced by parent’s socio-economic characteristics and child characteristics. Accord-

ingly, this study has examined the relationship between ECD and home environment, children
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attending AWCs/ICDS and not attending or attending other pre-schools, having home tuition

or not, and the time given by the parents for various stimulating activities with other exoge-

nous factors. The results of this research have established that the place of residence, whether

rural or urban areas, and attending private pre-school are influencing ECD largely rather than

the quality of home environment. Although, it has also been realised that the quality of home

environment that is controlled by certain parent’s socio-economic characteristics, a crucial fac-

tor for ECD in this study. Also, it has been found that having home tuition is an important fac-

tor for ECD, whereas attending public pre-schools or AWCs is negatively associated with

ECD. From these findings, it is recommended that the existing ICDS programmes should be

monitored and evaluated regularly as most of the children are accessing AWCs; on the other

hand, the affordability and accessibility to private pre-schools and home tuition are not possi-

ble for the majority of the parents because of their poor socio-economic condition in this

study setting. Thus, the quality of services in the ICDS programmes needs to be improved.

Parental time for various stimulating activities with their children, especially which allocated

by mothers, is another vital factor for ECD. Therefore, both parents should be encouraged to

invest more time with their children, which will enhance the ECD status. In addition to these,

special attention needs to be given to the children belonging to Muslim families and children

belonging to socially deprived communities (e.g., SC and ST) since they are less advanced in

the process of ECD as compared to the children belonging to the Hindu families and non-SC/

ST communities, respectively.
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