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Growing international recognition of the importance of socio-emotional competence has led to calls to understand the prevalence and development of such competence in young children. However, socio-emotional competence is a multifaceted concept and hence difficult to track. The present research describes the processes we used to develop an index of socio-emotional competence in preschool children taking part in the Growing Up in New Zealand (GUiNZ) study. We draw on data collected from 6,156 children when they were 9 months, 2 years and 4.5 years of age. Twenty-six variables from seven measures were found to provide conceptual coverage of socio-emotional competence and had adequate discriminatory power and internal consistency. Our final sample consisted of 4,839 participants who had adequate data on the variables of interest. Exploratory factor analysis led to the emergence of three dimensions: easy-going, regulation, and exuberance. Multiple methods of weighting (equal, empirical, and time-based) were used to calculate the index, which resulted in eight possible index versions. The index with equally weighted variables (including observations scores) and dimension scores, and time weighted scores of socio-emotional competence at each data collection wave, was found to be the most empirically sound. Both categorical and continuous index scores were calculated to allow for variety of later analytical usage. Our findings may be of interest to policy-makers and clinicians who could use this knowledge to better understand the trajectories of development of socio-emotional competence, and factors associated with any derived patterns and change. This may also help identify children at risk of poor socio-emotional development as early as possible, which may be of interest to those looking to mitigate the risk of poor socio-emotional development.
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INTRODUCTION

The aim of this paper is to describe the development of an index of socio-emotional competence, using data from a large national New Zealand prospective longitudinal study. The index draws on data collected during the first 5 years of child's life and includes key components of social-emotional development: emotional expression and understanding; regulation of emotions and behavior; social problem solving and social relationship skills (Rose-Krasnor, 1997; Denham, 2006).

Social-emotional competence is important not only because it helps children to learn (Denham, 2006; Britto, 2012) but also because it helps individuals establish and maintain healthy and meaningful relationships (Cohen et al., 2005). As the concept of social-emotional competence is multifaceted, a single index that draws on different components of socio-emotional competence provides an opportunity to try and summarize complex data for the ease of public, media, policy-makers, and researchers (Booysen, 2002; Joint Research Centre-European Commission, 2008). Our index seeks not only to identify an overall level of preschool socio-emotional competence, but also allows for the identification of groups of children with Low, Average and High socio-emotional competence at three data collection waves (DCWs: 9 months, 2 years and 4.5 years). This offers an opportunity to potentially track movement in and out of High and Low levels of socio-emotional competence across the preschool years.

Growing Up in New Zealand Study

The index was created using Growing Up in New Zealand (GUiNZ) data. The GUiNZ study began in 2008 and has been following the lives of ~7,000 children from the antenatal period (6 weeks before their birth) and plans to study them until their 21st year. Written informed consent was taken from all participating parents, and parents also provided consent on behalf of their participating child. The sample is representative of the New Zealand population in terms of key socio-demographic and ethnic characteristics. Recruitment was designed to ensure ethnic and socioeconomic diversity of the sample. At the 4.5-year assessment, the retention rate was 90 percent of the baseline (Morton et al., 2017). Full details about the design of the study can be found in Morton et al. (2014, 2017). The current paper details the conceptual framework we used to guide the development of our socio-emotional competence measure, methodological considerations in constructing an index, and how we calculated the index. Finally, we briefly explore how the index relates to pragmatic language and school readiness.

Conceptual Framework of our Socio-Emotional Competence Index

Socio-emotional competence involves an individual's ability to express, receive and manage emotions (Halberstadt et al., 2001; Denham, 2006; Clarke-Stewart and Parke, 2014) as well as their effectiveness in forming and maintaining relationships, and in general interactions (Rose-Krasnor, 1997; Han and Kemple, 2006). It also extends to include knowledge and abilities that an individual needs to make good life choices and deal with challenges (Leffert et al., 1997; Denham, 2006; Calaguas and Dizon, 2011).

As for the components of socio-emotional competence, Denham (2006) describes its core aspects as emotional expressiveness, understanding of emotions, regulation of emotion, and behavior, social problem solving and social relationship skills. These components correspond to the lowest level of a prism model of social competence described by (Rose-Krasnor, 1997), and each is reported to develop and operate interactively (Denham, 1998; Denham et al., 2012).

In creating our index, we aimed to tap into each one of these five aspects of socio-emotional competence to provide age-appropriate coverage. However, it is important to note that socio-emotional competence does not emerge all at once; developing as the child becomes more able to express themselves and interact socially. For example, new-borns are sensitive to correct facial stimuli (Beauchamp and Anderson, 2010) and are able to express their basic emotional states (Halberstadt et al., 2001). During the first year of their lives, infants also learn to use emotions instrumentally to influence their social environments (Denham, 2006). In toddlerhood, children start to develop the ability to regulate their emotions (Kopp, 1989; Shatz, 1994), while late preschool years witness further improvement in emotional expression (Denham et al., 1992); emergence of ability to understand the complexity of emotions (Harris, 1989; Kestenbaum and Gelman, 1995; Denham, 1998); and to assign meanings to emotions (Baron-Cohen et al., 1999; Denham, 2006).

Composite Indices of Children's Development

Composite indicators of child development combine data on singular indicators to give comprehensive information on children's functioning. While there are numerous measures available that measure a particular aspect of children's development, they do not help us gain a holistic picture of it which is needed to: calculate prevalence in different populations, and evaluate the impact of any policies designed to promote development and monitor progress toward any desired societal goals (Land et al., 2007). Composite indices also potentially allow for easier interpretation of the data and facilitate communication with the public as they allow users to compare diverse information in an effective manner (Joint Research Centre-European Commission, 2008).

While composite indexes have numerous advantages, they are not without their problems. Selection of the indicators and weights can be disputed. In addition, the composite index may oversimplify a complex phenomenon resulting in information being lost or wasted. For example, it may disguise deficiency in a domain; giving misleading information, and leading the policy makers to draw incorrect conclusions. In addition, inappropriate policies may also result if difficult to measure domains are ignored (Joint Research Centre-European Commission, 2008). As a result, care is always needed when interpreting a composite index.

Approaches to Measurement

There are numerous ways of developing a composite index. Typically, creating a composite index involves four steps: variable selection, scaling, weighting and aggregation (Booysen, 2002). These steps are not necessarily undertaken in sequential order, as the researcher might go back to change or re-scale the selected variables or readjust the assigned weights. Any decisions made when constructing an index should be made based on both the available data and the literature (Booysen, 2002; Joint Research Centre-European Commission, 2008; Cowan et al., 2012).

Variable Selection

Booysen (2002) in his review of 20 developmental indices argued that selection is a two-level process. The first step concerns how many and what domains make up the index. This selection of domains for the model should be guided by theory, evidence (gained through empirical analysis), and practicality and/or intuitive appeal (Diener and Suh, 1997). With respect to empirical evidence, variables more strongly associated with each other should be picked from the pool of applicable variables as the components are expected to be interdependent as they represent the same underlying developmental phenomena (McGranahan et al., 1972; Field, 2013). Field (2013) also states that the magnitude of the correlation does not need to be taken into account.

With regard to variable selection in psychology-related developmental indices, different criteria have been employed. For example, Sanson et al. (2005) and Misson et al. (2011) developed an index of well-being (including the domain of social and emotional understanding) using data from the Longitudinal Study of Australian Children (LSAC). They included variables providing good conceptual coverage without redundancy; with high response rates; ability to discriminate among good, average and poor performers (with 5–20% of the sample identified as good or poor); and adequate internal consistency for the variables included in the index. On the other hand, Williams et al. (2014), using data from the Growing Up in Ireland study, developed an index of deprivation, which also included emotional well-being. They prioritized keeping one variable in each domain while also trying to ensure that the selected variables provided sufficient conceptual coverage for their multi-dimensional deprivation index for 9-year-olds.

Scaling

After variable selection, the variables need to be scaled. According to Booysen (2002), already scaled data can be left untouched. Some studies use standardized variables while others use ordinal or conventional linear scaling. Booysen raises the concern that standardizing a distribution with outliers may give biased results, however, with large samples, the impact of (much less frequent) outliers is minimal. Several large-scale studies have scaled individual scores to z-scores to combine variables across the domains. For example, Blakemore and Gibbings (2006) developed a measure of socio-economic position of family by merging standardized data from the LSAC study and the Income and Labor Dynamics in Australia Survey (HILDA); and Sanson et al. (2005) and Misson et al. (2011) transformed variables for developing the LSAC outcome index of well-being.

Weighting and Aggregation

Weighting should be reflective of the relative importance of each variable (Drewnowski, 1974). There is support for equal weighting with burden of proof falling on the use of differential weighting (Booysen, 2002). For example, for large-scale studies like Sanson et al. (2005), Misson et al. (2011), and Blakemore and Gibbings (2006), equal weighting was carried out. This seems to be the most common approach with 14 out of 20 development indices reviewed by Booysen also employing equal weighting.

Differential weighting can be carried out by consulting with experts, which has been the conventional practice, or guided by principal component analysis/factor analysis, in which variables and/or the components/factors are weighted in accordance with the variance they explain (Hollingshead, 1975; Ram, 1982; Slottje, 1991; Nicoletti et al., 2000; Booysen, 2002; Joint Research Centre-European Commission, 2008). While weighting based on experts' opinions can be biased, use of empirical methods can also be too stringent although methodologically defensible. Wish (1986) calls for a balance between subjective and objective weighting.

After the assignment of weights, aggregation begins, which can be functional or additive (Booysen, 2002). The former entails combining the variables together based on their functional relationships with each other. Composite indices also require validation, which can be internal (item-analysis) or external (regression against a theory-supported outcome variable). Validation can also lead to the need to make subsequent adjustments in selection, scaling, weighting and aggregation (Ul Haq, 1995; Booysen, 2002).

CALCULATION OF THE SOCIO-EMOTIONAL COMPETENCE INDEX

Statistical Analysis

The analyses for the present study were performed using IBM Statistical Package for Social Sciences (SPSS; Version 22) and IBM SPSS AMOS (version 25). Exploratory Factor Analysis (EFA) and bivariate analyses were conducted on SPSS while Confirmatory Factor Analysis were carried out on AMOS.

Selection of Variables

This study included data collected on children when they were 9 months (N = 6,476), 2 years (N = 6,327), and 4.5 years (N = 6,156) of age. In keeping with literature cited, we initially identified all the variables across the data set that provided good conceptual coverage (age-appropriate) to socio-emotional competence. This index was theorized to include domains of: emotional expression, understanding, regulation of emotions and behavior, social problem solving and social relationship skills (Rose-Krasnor, 1997; Denham, 2006). In addition, internal consistency of the tools and discriminatory power (ability to differentiate between poor and good performers) of the variables was considered, with poor and good performers each accounting for 6–29 percent of the sample.

One criterion for variable selection is that they must be interdependent (Field, 2013). For the present study, the variables that we included in the index were all significantly associated with all, or at least most, of the other variables. In our study, the variable that correlated with the least number of other variables, was still associated with 65% of the other variables. We could not fully meet the criterion of only including variables that were correlated with all the other variables as it would have caused several variables to be dropped. In addition, as our variables were measured at three different DCWs spanning a 4 year period of rapid child development, it is arguably unrealistic to expect the variables measured early to correlate with all the other variables in the pool across time. Hence, in this study, we kept the variables that correlated with most, if not all, the other variables.

Many of the socio-emotional competence related measures selected comprised of subscales which have multiple items. As the components of socio-emotional development are expected to operate interactively, many of the variables were expected to measure more than one aspect of socio-emotional competence. Figure 1 shows the expected categorization of the selected variables based on how they are usually treated in the literature. In some case, the variables could be argued to fall under more than one component of socio-emotional competence; these are italicized and in parentheses.
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FIGURE 1. Variable selected for the index of socio-emotional competence and their expected categorization. Variable that could be argued to fall under more than one component of socio-emotional competence are italicized and in parentheses.



The final index of socio-emotional competence was derived from the following measures administered to the GUiNZ cohort. These are listed below, in time order (see also Figure 1).

Infant Behavior Questionnaire–Revised Very Short Form (IBQ-R VSF)

The IBQ-R VSF (Putnam et al., 2014) measures temperament in infants between the ages of 3–12 months. Temperament is argued to be a relatively stable and largely biological aspect of an individual's early personality, which involves individual differences in reactivity and self-regulation. Reactivity refers to the “arousability” of emotional, attentional and motor responses, while self-regulation involves modulation of reactivity (Rothbart, 1981). These two components of temperament relate to emotional expression and regulation of emotions and behaviors, which are core parts of our socio-emotional competence model The IBQ-R VSF is a 36-item scale which asks parents to comment on the frequency of certain behaviors, with responses ranging from “1 = Never” to “7 = Always” on a seven-point Likert scale. The additional responses of “Does not apply,” “Don't know,” and “Refused” included in GUiNZ were coded as missing. The responses are later averaged to calculate scores across each temperament factor.

The original IBQ- R VSF was designed to identify three temperament factors: Negative Emotionality, Positive Affect/Surgency and Orienting/Regulatory Capacity (Putnam et al., 2014). However, Peterson et al. (2017a), using the current study's cohort, found that the three-factor structure of the IBQ-R-VSF had poor model fit when administered to 5,639 mothers of infants aged 23 to 54 weeks. Instead, they found evidence for a five-factor structure including broadly the original three factors: Negative Emotionality, Positive Affect/Surgency and Orienting Capacity (revised from Orienting/Regulatory Capacity), and two new factors: Affiliation/Regulation and Fear. The five-factor model demonstrated acceptable model fit on two randomly created samples of more than 2,300 participants: sample 1, [image: image] = 6,384; χ2/df = 10.31, p < 0.001; RMSEA = 0.06; CFI = 0.77; gamma hat = 0.99; SRMR = 0.06; Sample 2, [image: image] = 6,355; χ2/df = 10.27, p < 0.001; RMSEA = 0.06; CFI = 0.77; gamma hat = 0.99; SRMR = 0.06 (Peterson et al., 2017a). While the CFI was low for both samples, this is not surprising as the CFI is sensitive to complex models (Fan and Sivo, 2007). In addition, since both gamma hat and SRMR (model fit indices considered to be the most stable (Fan and Sivo, 2007) were both good, the overall model fit was deemed good. In accordance with Tabachnick and Fidell (2001), the Cronbach's alpha reliabilities of the five temperament factors were also found to be acceptable (range = 0.63–0.89). The measure was also reported to be similarly precise across the four major ethnic groups included in GUiNZ's cohort (Peterson et al., 2017b). In the current study, the Peterson et al. revised five-factor structure was used.

Strengths and Difficulties Questionnaire (SDQ)

SDQ (Goodman, 1997) is widely used for assessing mental health problems and psychological adjustment in children and adolescents. It consists of five scales: emotional problems, behavioral problems, hyperactivity, peer problems, and prosocial behavior (Goodman, 1997), which relate to all aspects of socio-emotional competence as outlined by Denham (2006). It is a 25-item long measure, which can be completed by parents and teachers of children aged 2–16 years with responses including: “0 = Not True,” “1 = Somewhat True” and “2 = Certainly True.” GUiNZ included other response options of “Don't Know” and Refused,” which were coded as missing. Scores for each factor are summed. (Goodman, 1997; Youth in Mind, 2014). GUINZ used pre-school SDQ (Youth in Mind, 2014) at 2-year and the standard version at 4.5-year DCWs.

The SDQ has been successfully used across diverse populations with varying socioeconomic levels (Woerner et al., 2004; Achenbach et al., 2008). Furthermore, satisfactory reliability with Cronbach's Alpha range of 0.71–0.84 (according to the standard given by Nunnally et al., 1967) for all scales was reported. The exception to this was the peer problems scale which had a lower Cronbach's alpha reliability α = 0.54 at 2 years in the GUiNZ cohort. This may reflect the social developmental stage of the children, and also the difference in the interpretation of its underlying construct by the raters for 2-year olds. Note also, the preschool version of SDQ has not been used much in comparison to the standard SDQ version (D'Souza et al., 2017).

The factor structure of the SDQ has also been a subject of discussion. The original five factor structure has been supported for a representative sample of adolescents (13–18 years old) in the US (He et al., 2013) and young children (3, 5, and 7 years old) in Britain (Croft et al., 2015). There has also been support for using a three-factor structure with internalizing subscale (comprising emotional and peer problems scales), externalizing subscale (comprising behavioral problems and hyperactivity scales) and a prosocial subscale, for a representative low risk sample of children (5–16 years old) in Britain (Goodman et al., 2010) and for a large sample of children (5–7 years old and 10–12 years old) in Denmark (Niclasen et al., 2013). For GUiNZ, D'Souza et al. (2017) found support for a modified five-factor model in 2 year olds, in which the prosocial factor extended into a positive construal factor by including cross-loadings of reverse-coded items. However, D' Souza et al. suggested the need for their findings to be replicated with other children within the age group, and for the SDQ scoring structure to be modified if results consistent with their findings are found. In the meantime, in the absence of procedures for computing an index or composite scores with cross-loading variables, we used the original five factor structure (Goodman, 1997) in the present study.

DesRosier's Measure of Self-Concept (1990)

DesRosier's measure of self-concept is a multidimensional tool that gives scores on perceptual self-recognition, cognitive self-representation, linguistic self-description, motivational self-assertion, emotional self-evaluation, and social self-regulation (DesRosiers and Busch-Rossnagel, 1997). It has a four-point response set ranging from “1 = Not at all typical of my child” to “4 = Very typical of my child,” with additional options of “Don't know,” and “Refused” coded as missing.

The self-regulation subscale was included in the present study as it relates to the regulation of behavior and emotions aspects of socio-emotional competence. However, inspection of the seven items of the scale showed that they grouped conceptually under two themes. Four items are linked to the experience of guilt and shame before and after doing something wrong: “Is upset, ashamed or sorry when [he/she] shows you [he/she] has done something bad;” “Is upset, ashamed or sorry when you find [him/her] doing something [he/she] should not;” “Calls your attention to things [he/she] did that [he/she] was not supposed to do;” and “Tries to hide something [he/she] was not supposed to do,” are examples of this. The remaining three items relate to controlling impulses: “Stops [himself/herself] from doing something [he/she] wanted to do because you were watching;” “Stops [himself/herself] from doing things you have said may hurt;” and “Waits for things [he/she] has been told to wait for.” Therefore, this subscale of socio-emotional competence was partitioned into two groups with Confirmatory Factor Analysis (performed using IBM SPSS AMOS Version 25) showing the following acceptable model fit: χ2 = 401.443; χ2/df = 30.88, p < 0.001; RMSEA = 0.079; CFI = 0.93; gamma hat = 0.97; SRMR = 0.05. While, a borderline value was observed for RMSEA (Fan and Sivo, 2007), Fan and Sivo, advocate for greater emphasis being placed on gamma hat and SRMR values as they are not sensitive to model complexity and model misspecifications. In our model these values provided support for excellent model fit (Hooper et al., 2008).

Emotion Words From the MacArthur Cognitive Development Inventory

In order to assess expressive vocabulary, the MacArthur Cognitive Development Inventory - Toddler Short Form (Fenson et al., 2000) was used at the 2-year DCW with a yes or no response. The tool asks parents to report on whether a child uses particular words that are age appropriate, such as dog, mother etc., to gauge language development in infants and toddlers. The shorter form used in GUiNZ consists of 101 items evaluating their use in six languages: English, Maori, Samoan, Tongan, Cantonese, and Mandarin. For the current study, words such as uh-oh, ouch, friend, like, hug, gentle, wish, and happy were extracted to provide an indication of emotion knowledge both internal and external. Since these words are adopted for Samoan, Tongan and Mandarin, and directly translated for Maori; we only used scores for English and Maori. Children were able to attain a maximum of 1 score for usage of each word (that is, they were not given a score of 2 if they knew the word in both the languages). The scores were then summed. This is an internationally recognized, reliable, valid, cost and time efficient tool (Fenson et al., 2000), however, our extraction of items related to emotions is novel.

Child Behavior Questionnaire–Very Short Form (CBQ-VSF)

The CBQ-VSF (Putnam and Rothbart, 2006) is a measure of temperament in children aged between three 3 and 7 years. It was used to assess temperament of children when they were ~4.5-years old. The CBQ very short form consists of 36 items across three broad scales of surgency (defined by activity level, high intensity pleasure, and impulsivity), negative affect (defined by sadness, fear, discomfort, and anger/frustration) and effortful control (defined by low intensity pleasure, inhibitory control, and attentional control). The inventory asks the caregivers to report on the level of different child behaviors using a seven-point Likert scale range from “1 = Extremely untrue” to “7 = Extremely true.” The GUiNZ also included additional response options of “Not applicable,” “Don't know”, and “Refused,” which were coded as missing.

CBQ-VSF reliability does not vary by ethnicity, location, socioeconomic status and age, and shows adequate validity levels (Hughes et al., 2008; de la Osa et al., 2013). When applied to GUiNZ data, Stubbing et al. (2017) found that a three-factor structure was not the best fit of the data, and that a six-factor structure (adding hardiness, fear, and attention to the original three factors) was the most parsimonious and context-sensitive. Confirmatory Factor Analysis (CFA) found that the six actors had an acceptable fit, χ2 = 11670.911; χ2/df = 21.42, p < 0.001; RMSEA = 0.06; CFI = 0.71; gamma hat = 0.90; SRMR = 0.07. Again CFI value was arguably low; however, since CFI is sensitive to complex models, and gamma hat and SRMR (which are stable model fit indices) were within acceptable ranges for the model (Fan and Sivo, 2007), this model fit was accepted. The Cronbach alpha reliabilities of five of the six factors (Negative Affect, Fear, Effortful Control, Surgency and Attention) were found to be acceptable (range = 0.61–0.72). The Cronbach alpha reliability for Hardiness was just below the acceptable range with value of.58 (Tabachnick and Fidell, 2001). This six-factor structure was used for the current study.

Affective Knowledge Task (AKT)

The AKT (Denham, 1986) is a widely used measure tapping into knowledge of emotions (Morgan et al., 2009), which is essential to socio-emotional competence in pre-schoolers. In the GUiNZ study, only the expression identification task was used due to time constraints at 4.5-year DCW. A few other modifications were also made. First, rather than using puppets, cards with simple cartoon faces showing different emotions were used. In order to avoid potential ceiling effect, which starts to appear at around 4.5 years (Denham, 2006), two more emotions of surprise and disgust were added to the original four emotions tested. In addition, eyebrows were removed from the faces to make them more gender-neutral. In the current study, a score of “2”was given when the child named the correct emotion or its appropriate synonym; “1” when the child named the incorrect emotion, but it had the same emotional valence as the correct response, and “0” for when the child gave the incorrect emotion and it was of the opposite emotional valence.

The AKT has been found to have good internal consistency and test-retest stability over a 1-year period (Denham, 2006; Denham et al., 2012). It is also argued to be ecologically valid owing to the small amount of verbalization required during the administration and the fact that it can be performed during play (Denham, 2006). For GUiNZ data, it shows good variability (Morton et al., 2017) signifying that the addition of emotions of surprise and disgust resolved the problem of a potential ceiling effect in the cohort.

Assessor Report From Preschool Self-Regulation Assessment (PSRA)

The PSRA (Smith-Donald et al., 2007) consists of tasks administered individually to children to assess their self-regulatory skills in emotional, attentional and behavioral domains (Roid and Miller, 1997; Wakschlag et al., 2005). The Assessor Report, which comprises 28 items, is part of this battery. The report consists of an observer describing the child's emotions and behaviors during the PRSA assessment. Aside from that, these items provide an indication of issues that may have influenced the child's performance during data collection, as well as an avenue for comparison between parental reports and observations. The GUiNZ used 13 items from the Assessor Report. For the present study, we focused on questions related to the child's attempt to engage with the interviewer (“Actively attempts to engage interviewer”); mood observed (“Child shows intense apprehensive, sad, or worried feelings during session”), and aggression (verbal, physical and toward objects). Items related to child engagement with the interviewer and mood had four response options and the three questions related to aggression were dichotomous. The latter three items were summed together to give a single score of aggression. Further scoring of these items is described below in the scaling section.

Missing Data

Out of the 6,156 participants, who had data across all three DCWs, some had incomplete data on the selected socio-emotional competence related measures. Therefore, with the exception of IBQ-R VSF, entries for participants (n = 1317, 21.4%) having more than 10 percent of the data missing on one or more selected measures were deleted. For the IBQ-R VSF, 10.8 percent was used as a cut off as a 10 percent cut-off would have resulted in deletion of 336 (5.5%) more cases.

Participants with more than 10 percent missing data (10.8% in the case of IBQ-R VSF) did not differ significantly from the remaining participants in terms of gender, parity and mother's age. However, there was a significant difference between both groups of participants in terms of mother's ethnicity and socio-economic status (with mothers with European ethnicity and higher socio-economic status overrepresented in the imputed sample). The difference was, however, not large: Cramer's V < 0.07 (Cohen, 1988). See Table 3, for demographics of the full and restricted sample.

Expectation Maximization (EM) was used to impute the missing values that remained after deletion of cases with more than 10 to 10.8% percent missing values. This missing data procedure was used as it runs the model till no possibility of statistically significant improvement in model fit remains. It is based on the premise that the observed data is the best estimation of the missing data. It uses the available (observed) data to calculate a value (estimation) of the missing value using formulae that are meant to predict the variables the best (Dempster et al., 1977), and then checks if the value is most likely. If it is not, then values are re-imputed. EM is not biased like mean substitution or regression substitution. It does not affect the correlation values between variables, making it an optimal procedure for regression or factor analysis (Schafer and Olsen, 1998).

An important assumption of EM is that the data is missing completely at random or missing at random. Little's MCAR test was provided by the EM procedure for scales: IBQ-R- VSF (χ2 = 34909.20, df = 30,219, p < 0.001); SDQ at 2 years (χ2 = 2588.30, df = 2,025, p < 0.001); Desrosier self-concept measure (χ2 = 6301.10, df = 5,050, p < 0.001); SDQ at 4.5 years (χ2 = 1,210, df = 855, p < 0.001) and CBQ-VSF (χ2 = 3310.19, df = 2,572, p < 0.001). However, this chi-square test is extremely sensitive to large sample sizes (Tanaka, 1987). Therefore, chi square ratios to df were calculated for each scale: IBQ-R VSF (χ2/df = 1.16, p = 0.281); SDQ at 2 years (χ2/df = 1.28, p = 0.258); DesRosier self-concept measure (χ2/df = 1.25, p = 0.264); SDQ at 4.5 years (χ2/df = 1.42, p = 0.233) and CBQ-VSF (χ2/df = 1.29, p = 0.256). These were all non-significant, suggesting that the missing values are missing completely at random; thus, lending further support to the use of the EM method of imputation to estimate the missing data.

The imputed sample comprised of 4,839 participants, which did not differ significantly from the original representative sample with regards to child's gender, parity (at the antenatal DCW), mother's age and socio-economic status (at the antenatal DCW). Significantly more children with mothers of European ethnicity (self-prioritized) were included in the imputed sample than in the original sample at the antenatal period. However, the difference, though significant, was not large: Cramer's V < 0.04 (Cohen, 1988).

Scaling

To scale scores for the composite index, scores must be on an interval scale (Field, 2013). Scores for the vocabulary task (2-year DCW) and Affective Knowledge Task (4.5-year DCW) were already on an interval scale. The IBQ-R VSF, SDQ, and CBQ-VSF with Likert scales were also treated as interval scale. Scaling observations related items was not straightforward. There were two Likert-like items used to measure engagement and mood observed in the Assessor's Report at 4.5-years, with four possible response options and three dichotomous items related to aggression.

While Likert items have rank order, the difference between the values cannot be presumed to be equal (Sullivan and Artino, 2013). For example, the distance between the response options “Child frequently initiates conversation by asking questions, sharing information”, “Child initiates conversation on occasion and is responsive to interviewer through eye-contact, talking, or smiling”, and “Child does not initiate conversation, is slow to warm up,” cannot be stated to be equal. Therefore, consideration of Likert-item or scale as an interval scale has been controversial (Knapp, 1990; Jamieson, 2004). Norman (2010) and Brown (2011) also highlighted the difference between a Likert-item, which is usually a single statement/question with a response-set consisting of four or more points and Likert-scale, which is an aggregate of responses on Likert-items. They noted that researchers have often used the terms Likert scale and Likert item interchangeably; however, their meanings are discrete, and they provided evidence that Likert scales can be considered continuous.

In the current study, the creation of a composite score for the five items from the Assessor's Report was considered. Exploratory factor analysis (EFA) with Direct Oblimin rotation using Principle Axis Factoring (PAF) showed that these items loaded well on two factors with loadings ranging from 0.52 to 0.53 for two items related to mood and engagement, and loadings ranging from 0.39 to 0.67 for three items related to aggression. These items grouped into two factors: observations related to mood and engagement of the child (α = 0.36), and aggression (α = 0.55). The low alpha values of these factors could be attributed to the short length of the scales. These variables were included in the analyses in spite of the low reliability as observations-based data adds breadth to the data (Carter et al., 2004). Finally, z-scores were calculated to scale all variables used in the analysis.

Weighting and Aggregation

Following the selection and scaling of the variables, EFA with Direct Oblimin (Oblique) rotation was performed with variables at each DCW to see how the variables grouped together. It was decided to keep variables that have a minimum factor loading of 0.162 (Stevens, 2002; Field, 2013). According to Stevens, with larger data sets (as it is the case with GUiNZ), adequate factor loading can be set at the minimum of 0.162. In addition, it was decided to use Principal Axis Factoring (PAF) rather than Maximum Likelihood (ML) and Principal Component Analysis (PCA), as the former is better for data which is not normally distributed (and our variables were not all normally distributed, see Table 2), and unlike PCA, it also takes into account individual variance. Oblique rotation (which assumes at least some correlations between factors) was chosen because in keeping with our selection criteria, the socio-emotional variables making up the index were required to be correlated with each other (Costello and Osborne, 2005). Costello and Osborne note that if the factors are uncorrelated, both Orthogonal and Oblique rotations give almost identical results.

Following EFA, three dimensions emerged: easy-going, regulation and exuberance. The aggression observations scale did not load on any of the three dimensions generated in the EFA so it was dropped from the analysis. The third factor (exuberance) only emerged at the 4.5-year DCW (refer to Table 2 for how the variables were grouped) as the childrens' behavior starts to become more developmentally complex (Rothbart, 2011; Campbell et al., 2016).

Of note, the three dimensions that emerged did not correspond directly with the five components of socio-emotional competence theorized by Denham (2006). This reflects the measurement tools we selected for the index. In selecting our measures, we aimed to get age appropriate coverage of the five aspects of socio-emotional competence described by Denham (2006). However, most of the measures we used tapped into more than one of the five components of socio-emotional competence and hence, while the index covered the model, it did not individually assess its components. For example, the peer problems scale of SDQ at the 4.5-year DCW assessed emotional understanding, emotion regulation and social relationship skills, while the conduct problems scale tapped into emotional expression, social problem solving and regulation. Similarly, attention from CBQ VSF assessed emotional expression and social relationships. Therefore, as our measures generally measured more than one component of socio-emotional competence, rather than the EFA identifying separate discrete components of socio-emotional competence, higher-order dimensions (comprising of more than one component given in the socio-emotional competence model) were recovered. It is also worth mentioning that the components of socio-emotional competence do not operate discretely in the real world. They are constantly interacting with each other, and what we see or assess in the real world is a dynamic combination of these components.

The three dimensions we identified (easy-going, regulation and exuberance) share some similarity with the child behavior profiles of “difficult,” “easy/regulated” and “slow to warm up,” respectively, given by Thomas et al. (1970), who longitudinally assessed 141 children from infancy to pre-school and elementary school years using parental ratings complimented by observations. The “difficult” profile was characterized by a child who cries a lot, withdraws from new situations, has irregularities in bodily functions and throws tantrums. The “easy” profile included positive mood, adaptability, regularity in bodily functions and low to moderate reactions. Lastly, the “slow to warm up” profile encompassed low activity level, slow adaptability, low intensity of, and negativity in emotions. Note also, similar dimensions have been suggested by other temperament researchers such as Rothbart (1981): negative affectivity, effortful control and positive affectivity surgency; and Caspi (2000): under controlled children, well-adjusted children and inhibited children.

As can be seen in Table 1, the EFA results identified multiple cross-loads. Cross-loads were expected, as the scales included in the analysis did not comprise of a single item and often covered several domains of socio-emotional competence and hence were interlinked. In order to maintain conceptual integrity and ensure adequate coverage of each factor, the cross-loading variables were not dropped. The exception was the prosocial scale at the 2-year DCW. While this variable loaded on the easy-going dimension slightly more (0.039) than the regulation dimension, since this subscale at 4.5-year DCW loaded exclusively on the regulation dimension, it was kept under the regulation dimension at 2-years to ensure consistency of the procedure (see Table 2 for descriptive statistics of variables retained).


Table 1. Summary of exploratory factor analysis results for variables at the three data collection waves.
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Table 2. Showing the grouping of socio-emotional variables after exploratory factor analysis at each DCW and related descriptive statistics.
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Table 3. Characteristics of the sample before and after deletion and missing value analysis.
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After grouping the variables, they were scaled. Variables that had negative connotation were multiplied by - 1, so that a higher score meant more adaptive emotions or behaviors. This was also necessary to allow later aggregation of the scales for the index (and is why Factor 1 in the EFA was ultimately labeled easy-going, despite the original factor loading structure in the EFA suggesting a more “difficult” child). After scaling and inverting (where necessary), the variables were averaged in order to calculate dimension scores of the index (easy-going, regulation and exuberance). Then the dimensions were aggregated additively, after standardization, to calculate the overall index at each DCW separately and also with all DCW taken together.

We then calculated two versions of dimension scores. In the first version, variables at each time point were weighted equally, while for the second version, weighting of the variables was done according to variance estimates based on factor analysis (FA). Since the socio-emotional index at the previous two DCWs did not comprise variables based on observations, for the 4.5-year DCW, dimension scores were calculated with and without observation scores in order to see if observations complimented the scores based on parental ratings.

Next, factors calculated by aggregating variables weighted according to FA variance estimates were aggregated to give a socio-emotional competence score for each DCW, weighted according to the variance explained by that factor in comparison to the other(s). Hence, this process led to two versions of the socio-emotional competence index (one with equal and one with factor analysis based weighting) for the 9-month and 2-year DCWs and four index versions at 4.5-year DCW (as this included a version with and without observation data).

Socio-emotional competence at each DCW were further added together using two weighting methods to give overall index scores across all data collection waves: equal weighting and time-based weighting. For the later, the variables were weighted according to the distance of the DCW from 4.5-year DCW. This was done as it is both logical and intuitive to give scores at distant time-points less weight. Weights of 1, 1.33 (1 + 15/45)1 and 2 (1+45/45)2 were assigned to 9-month, 2-year and 4.5-year DCWs, respectively. Eight indices resulted from the analyses (see Figure 2):

1. Index with equally weighted socio-emotional competence scores at each DCW consisting of equally weighted dimension and variable scores without observations.

2. Index with equally weighted socio-emotional competence scores at each DCW consisting of equally weighted dimension and variable scores with observations.

3. Index with equally weighted socio-emotional competence scores at each DCW with FA variance estimates-based weighted dimension and variable scores without observations.

4. Index with equally weighted socio-emotional competence scores at each DCW with FA variance estimates-based weighted dimension and variable scores with observations.

5. Index with time-weighted socio-emotional competence scores at each DCW consisting of equally weighted dimension and variable scores without observations.

6. Index with time-weighted socio-emotional competence scores at each DCW consisting of equally weighted dimension and variable scores with observations.

7. Index with time-weighted socio-emotional competence scores at each DCW using FA variance estimates-based weighted dimensions and variable scores without observations.

8. Index with time-weighted socio-emotional competence scores at each DCW with FA variance estimates-based weighted dimension and variable scores with observation.
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FIGURE 2. Showing approaches taken to calculate the index of socio-emotional competence. SEC, Socio-Emotional Competence; EW, Equal Weighting; FA, Factor Analysis.



Testing of the Index

To briefly test each derived index and help select the most empirically sound index, we examined the relationship between these eight versions of the socio-emotional competence index with three other relevant outcome variables in the GUiNZ data set. These variables included: (1) handclap task at 4.5-year DCW (a measure of inhibitory control and executive memory functioning, which are aspects of cognitive functioning); (2) pragmatic language at 4.5-year DCW (measures the ability to communicate to others in more than just the vocabulary itself) and (3) parental perceived school readiness and difficulties experienced while starting school, which came from the 6-year DCW and allowed us to look at predictions over time. These outcome variables are described in Appendix A.

We chose executive functioning because affective processes are purported to interact dynamically with attentive executive functioning and communication (Beauchamp and Anderson, 2010). For example, Schonert-Reichl et al. (2015) found that an intervention to improve social-emotional development in children resulted in improvements in cognitive control in children aged 9–11.16 years. With regard to language, Horwitz et al. (2003) found language delays in children aged 12–39 months were associated with poor social competence. Similarly, Irwin et al. (2002) reported poor social-emotional adjustment in late-talking toddlers. When interventions were carried out to improve early language, a reduction in internalizing, externalizing and overall problematic behaviors of preschool children was seen one 1 year after the intervention (Curtis et al., 2017).

As for school readiness, pre-literacy skills such as phonological awareness, and alphabet and print knowledge, which many argue signify academic preparedness, have been found to be predicted by emotional expressiveness, regulation, and knowledge in preschool children (Curby et al., 2015). Denham et al. (2015) found that emotional knowledge enhanced early classroom adjustment via social-competence, while Izard et al. (2001) reported that children from economically disadvantaged backgrounds tended to do better academically if they had adequate emotional knowledge.

As expected, all 8 indices were positively associated with the all three outcome variables (see Table 4), but index 6 with time-weighted socio-emotional competence scores (at each DCW), and equally weighted dimensions and variable scores including observations, were found to be the most empirically sound (with relatively better associations). As per the guidelines of Evans (1996), Index 6 had weak to moderate levels of correlation with the three outcome variables.The strongest correlation was with pragmatic language.


Table 4. Correlations between the eight different indices and handclap total score (4.5 years), pragmatic language (4.5 years), and school readiness (6 years).

[image: image]



There are a number of reasons as to why Index 6 emerged as the most parsimonious one. It included variables related to observations such as expression identification on the AKT measure and observations related to child's mood and engagement with the assessor (at 4.5-year DCW). Observations are considered to add breadth to the assessment, and are advised to be used in conjunction with parental reports (Carter et al., 2003, 2004; Rothbart, 2011). In addition, as mentioned above, Index 6 also comprised of time-weighted socio-emotional competence scores at each DCW, with variables and the dimensions weighted equally as opposed to using empirical weighting. Equal weighting is generally the preferred mode of weighting variables as it gives better predictive results (Babbie, 1995; Booysen, 2002; Sanson et al., 2005; Blakemore and Gibbings, 2006; Misson et al., 2011). In addition, it also makes intuitive sense for the time weighted overall index to be statistically the most sound, as relatively less weight should be given to socio-emotional competence scores at distant time points especially in a fast changing and developing child.

The socio-emotional competence Index 6 (refer to Table 4) was then transformed to have a mean of 100 and standard deviation of 15. Following which, the index score at and across the three DCWs was categorized by using 1 SD as the cut off to form three categories of socio-emotional competence: Low, Average, and High. This categorical data can be used to calculate trajectories of change or stability in levels of socio-emotional competence across the three DCWs, further allowing later exploration of demographical, familial, and other environmental factors that contribute toward these patterns of stability or change. In addition, these trajectories can be used to estimate their influence on other related developmental outcomes.

Below, we briefly explore the relationships between the index and pragmatic language and maternal perceived school readiness. We do not explore the relationship between the index, and executive functioning as this is explored in greater detail in a later study (Ahmad et al., 2018a) and hence, is not detailed here.

The Socio-Emotional Competence Index, Pragmatic Language and School Readiness

Overall, we found that socio-emotional competence at each DCW related to pragmatic language and school readiness (maternal perceived) and that this association grew stronger with time (see Table 5). Also, relatively stronger correlations were observed between socio-emotional competence scores at 2 years and 4.5 years compared to their relationship with socio-emotional competence score at 9 months (see Table 6). This probably reflects the fact that the first year of a child's life is marked by rapid changes in their development and their ability to express themselves. These changes tend to become relatively less rapid beyond infancy (Carter et al., 2003, 2004). In addition, socio-emotional competence at the 9-month DCW was measured by using scales measuring different aspects of temperament, which is only moderately stable in the first 2 years of a child's life (Bates and Pettit, 2007; Rothbart, 2011); thereby, explaining stronger relationships of socio-emotional competence scores at the later DCWs with each other, and the outcome variables.


Table 5. Pearson correlations between dimensions (Easy-going, Regulation and Exuberance) and overall scores of socio-emotional competence scores at each DCW with pragmatic language (4.5 years) and school readiness (6 years).
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Table 6. Showing pearson correlations between socio-emotional competence index score at each DCW (N = 4839).
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With respect to the three socio-emotional dimensions correlating with our outcome measures, relatively stronger correlations were found with pragmatic language compared to school readiness (see Table 5). The strongest relationship was observed for pragmatic language with the regulation dimension at the 4.5-year DCW. This is perhaps not surprising given that even in early development, words are considered to be important tools for self-regulation as they are believed to be a means through which children can positively express their needs and dissatisfaction or frustration, rather than doing something impulsive (Cournoyer et al., 1998; Vallotton and Ayoub, 2011). The second highest correlation was observed between the easy-going dimension at 2 years and pragmatic language at 4.5 years (see Table 5). The easy-going dimension at the 2 year DCW included a vocabulary variable (words related to emotions), which may have enhanced the association; however, a similarly strong relationship was observed between pragmatic language and the easy-going dimension at 4.5 years, which did not contain a language related variable in the index. This suggests that the association between an easy-going dimension and pragmatic language is not just a method effect and that easy-going children may be better at communicating. There is some support for the association between the easy-going dimension and pragmatic language in the literature. Children with pragmatic language competence can typically use language in context, and the ability to do this has been strongly associated with decreased behavioral problems in a community sample (Ketelaars et al., 2010; Rints et al., 2015).

The relationships between socio-emotional competence dimensions at each DCW are shown in Table 7. Association were generally stronger between the same dimensions at each DCW. The dimensions that did not significantly overlap all involved either the 9 month or 2 year regulation dimension. The lack of statistically significant associations could be because the first few years of a child's life are marked by rapid development and this development may not be uniform across all the socio-emotional domains, perhaps particularly regulation (Sanson et al., 2010). The lack of associations with regulation may also be because what is generally considered dysregulated behavior (such as tantrums, non-compliance and aggression toward peers), and therefore maladaptive, may in fact be a hallmark of normal development during the early years, reflecting in particular the development of independence around the age of two (Dunn et al., 1996).


Table 7. Showing pearson correlations between socio-emotional competence dimensions (Easy-going, regulation and exuberance) at Each DCW (N = 4839).
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Overall, the correlations between the dimensions were not high over time and this may be because parental reports were exclusively relied on to assess socio-emotional development at the 9-month and 2-year DCW. Parents may not have the experience to discern between problematic and non-problematic dysregulation (Carter et al., 2003) as they interpret their child's behavior based on their history of interaction with children, as well as cultural values and beliefs (Clark et al., 2004; Rothbart, 2011). Notably, at the 4.5-year DCW, no correlation was observed between the regulation and the exuberance dimensions. While this could be because these dimensions measure different aspects of socio-emotional competence, it may also be a method effect as the exuberance dimension included observations, which may differ from parental ratings (Carter et al., 2003), which were exclusively relied upon to calculate the regulation child dimension.

Strengths and Limitations

The strengths of this index are that the measures used to construct the index are easily accessible and unproblematic to administer to different populations and in different settings making it possible to repeat this measure to look for change if required. In addition, different versions of the index (using different types of weighting) were calculated and assessed, which adds to the validity of the index. The final index chosen is sensitive to different levels of socio-emotional competence, as at least 15.3% of the sample fell into either low or high categories of socio-emotional competence across all the DCWs and this allows for potential tracking of socio-emotional competence over time. Finally, the index uses measures that tap into emotional and social strengths as well-maladaptive behaviors, allowing for a more comprehensive assessment, which may, over time be helpful to those looking to identify children at potential risk of poor socio-emotional development.

In our study, a potential limitation is that the index was constructed mostly using maternal ratings, apart from the observations included in the 4.5-year DCW. Paternal ratings were not included. This singular reliance on parental report is not ideal (Carter et al., 2003) as there may be biases involved in their ratings (Meisels, 1998; Campbell et al., 2016). However, the measures used were mostly focused on factual information regarding specific situations, which decreased the reliance on parental interpretation (Campbell et al., 2016). Furthermore, parents' views about their children affect their parental practices, ultimately influencing children's behaviors and vice versa, potentially resulting in a feedback loop (Sameroff and Chandler, 1975; Thomas and Chess, 1977; Sameroff, 2009). Therefore, parental reports are important to capture when trying to create a picture of a child's socio-emotional development.

Another drawback was that, for developmental reasons, different variables were used to measure emotions and behaviors at each DCW. Therefore, the meaning of dimensions and the socio-emotional index at each DCW may differ from one and other. However, as mentioned before, consistently stronger relationships were found between the same dimensions at each DCW (Table 7), which indicates they are likely to be measuring a similar, if not the same, basic concept. It is important to keep in mind that the cut-off of 1SD used to categorize socio-emotional development in to high and low categories was arbitrary, which means it cannot be considered clinically significant. Therefore, although it still provides an avenue to compare children's socio-emotional competence scores relative to one another, researchers need to treat such data sensitively.

At a more general level, it is important to acknowledge that there is continued debate about the value of index formation as it is argued to simplify a complex concept and thereby lose information. Despite this, we believe we have created a potentially useful index, but how important a child's score on this index is in the long term is yet to be determined. Caution should be exercised when interpreting the results and using the index. It is important to remember that early childhood is a dynamic phase of a child's life. Changes are taking place in the child's mind and body at a greater rate than any other life-stage. Therefore, while our index can provide a snapshot of a pre-school child's life at a particular moment, it is important to remember their socio-emotional strengths are likely to change. Secondly, we need to be mindful that the variables included in the index assess emotions and behaviors within a largely Western framework. That is, our variables reward emotions and behaviors considered generally “adaptive” in the Western world, which may be viewed differently under different cultural frameworks. Therefore, we believe that while this index provides a potentially useful early measure of “socio-emotional competence” of a child in this cohort, researchers and policy makers need to be aware that changes may be needed when applying the index to other contexts.

CONCLUSION

An Index of socio-emotional competence was developed using data from the GUiNZ study for children aged approximately 9 months to 4.5 years. The Index was calculated following the methods described by Booysen (2002) and the Joint Research Centre-European Commission (2008). This paper initially aimed to develop an index of socio-emotional development based on the model of socio-emotional competence given by Denham (2006), which drew on the Rose-Krasnor (1997) model of social competence, comprising of emotional expressiveness, understanding of emotions, regulation of emotions and behavior, social problem solving and social relationship skills. However, factor analysis led to the emergence of three child dimensions: easy-going, regulation and exuberance (the latter emerged at the 4.5-year DCW only as a child's emotions and behaviors become more complex with development). The emergence of dimensions rather than domains/components of socio-emotional competence (given by Denham, 2006) was in part expected because the variables used to construct the index each concerned more than one aspect of socio-emotional competence. The variables included provided good conceptual coverage of the socio-emotional competence model, and had adequate internal consistency and discriminatory power. However, variables at each DCW were not the same, reflecting the development of the child at each DCW.

The index not only gives an overall score of socio-emotional competence taking into account data from each DCW but also gives socio-emotional competence score at each DCW. It also gives a score of each of the socio-emotional competence dimensions (easy-going, regulation and exuberance), which allows for analysis of weakness or strength in each dimension—adding breadth to the data. We also calculated both continuous and categorical index scores for socio-emotional competence at each DCW and across all DCWs, which allow for flexibility in further analytical use of the index.

Our socio-emotional competence index at each DCW also gives us access to contemporary and localized information about the relative prevalence, stability and change in socio-emotional competence in New Zealand children across the preschool years (this is explored in another article by Ahmad et al., 2018b). Future research can then explore the demographical, familial and environmental basis of the trajectory of change or stability in socio-emotional competence. The knowledge gained from this research can potentially be used to identify children at risk of poor socio-emotional competence development as early as possible and to explore which factors may help to mitigate persistently low levels of socio-emotional competence and which factors promote improvements. In addition, the index could be used to provide a way of potentially tracking change in socio-emotional competence over the preschool years if an intervention (whether it be targeted or universal) was undertaken.

This index can potentially also be used to assess how different patterns of early socio-emotional development affect other outcomes. Ultimately, we hope that the use of this index will help us to better understand the development of children's socio-emotional competence over time, with a view to later helping children, families, and communities to reap the lifelong benefits that socio-emotional competence can bring.
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FOOTNOTES

19_month DCW was assigned a weight of 1. Since the gap between 9 months and 4.5 years is 45 months, and the gap between 9 months and 2 years is 15 months; 2-year DCW was assigned the weight of 1 + 15/45 = 1.33, while 4.5-year DCW was assigned a weight of 1+45/45 = 2.

29_month DCW was assigned a weight of 1. Since the gap between 9 months and 4.5 years is 45 months, and the gap between 9 months and 2 years is 15 months; 2-year DCW was assigned the weight of 1 + 15/45 = 1.33, while 4.5-year DCW was assigned a weight of 1+45/45 = 2.
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APPENDIX A

Hand Clap Task

The Pencil Tapping task, which measures working memory, attention, and inhibitory control in 4 years or older children, from Luria-Nebraska Battery (Golden et al., 1979), was modified into hand clap task in 4.5-year DCW, in which children were requested to clap rather than tap a pencil as it is easier to follow by children. This task is sensitive to development, and has been executed in a diverse sample of children (Diamond and Taylor, 1996). The task comprised 16 trials in which children were meant to clap once if the assessor clapped twice and vice versa. The participants were assigned a score of 1 for a correct response while 0 was given for a wrong response. The scores were later aggregated. The above-mentioned abilities are implicated in learning behavior and social competence (Denham et al., 2012).

Pragmatic Language

Pragmatic language is an individual's ability to communicate over and above their vocabulary. It was assessed through Parent Rating of Oral Language and Literacy (PROLL; Dickinson et al., 2001), which is an adapted version of Teacher Rating of Oral Language and Literacy. This ability was measured through the following five questions at 4.5-year DCW.

• Which of the following best describes {Name}'s pattern of asking question?

• How often does {Name} try out new word?

• Which of the following best describes {Name}'s ability to communicate personal experiences in a clear and logical way?

• How often is {Name} understandable when speaking to adults other than you or other family?

• Which of the following best describes {Name}'s ability to communicate if {He/She} is not first understood?

Exploratory Factor Analysis with Direct Oblimin rotation showed this items loading onto one factor with loading ranging from 0.45 to 0.54 (α = 0.61). Therefore, the responses on these items were averaged to give a single score for pragmatic language.

School Readiness

School readiness was calculated using seven relevant questions drawn from data collected at 6-year DCW from the mother/caregiver:

• I think that my child/children feel like their school is a good place to be.

• I think that my child/children feel like they belong in their school.

• I think that my child/children are happy in their school.

• I think that my child/children can mix with other children well at school.

• I think that my child/children have the reading and writing skills necessary at school.

• I think that my child/children find it easy to be left at school each morning.

• I think that my child/children are independent enough to cope with school.

Each question had seven response options (1 = Strongly Disagree” to “5 = Strongly Agree,” with additional options of “Don't know” and “Prefer not to say,” which were coded as missing). Exploratory Factor Analysis with Direct Oblimin rotation showed these questions loading onto one factor with loadings ranging from 0.72 to 0.48 (α = 0.80). The responses on these questions were averaged to give a single score of readiness for school.
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Factor Loadings <0.162 are not shown; factor 1 recovers a low Easy-going dimension,
this is subsequently inverted in future analysis so that each dimension has a positive
valence.
Items are boldedto show the factor under which each variable was placedfor subsequent
analysis.
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Skew = 0.20, Kurt = ~0.31) SD = 1.06, Skew =0.00, Kurt = ~0.40)

* SDQ peer problems (V = 2.12, SD = 1.63, + SDQ prosocial regulation® (U = 3.38,
Skew = 0.65, Kurt = 0.00) SD =106, Skew = ~0.41, Kurt = ~0.17)

* Expressive vocabulary-emotions related
(MacArthur Cognitive Development
Inventory) (M = 4.18, SD = 2.30,

Skew = —0.09, Kurt = —1.00)

4.5-year * CBQ-VSF negative affect (M = 4.37, * CBQ-VSF effortful control (M = 5.44, * CBQ-VSF fear (M 392, SD = 1.11,

SD = 0.89, Skew = —0.09, Kurt = ~0.06) SD = 0.66, Skew = ~0.48, Kurt = 0.78) Skew = 0.12, Kurt = ~0.15)

+ SDQ emotional (11 = 1.94, SD = 1.77, + SDQ prosocial (M = 5.78, SD = 1.01, * CBQ-VSF surgency (M = 5.21, SD = 0.81,
Skew = 1.11, Kurt = 1.08) Skew = ~0.61, Kurt = =0.17) Skew = —0.66, Kurt = 0.42)

* SDQ hyperactivity? (V = 3.89, SD = 2.27, * CBQ-VSF attention (M = 7.83, SD = 1.75, * Observations- engagement with interviewer
Skew = 0,38, Kurt = —0.34) Skew = —1.16, Kurt = 1.76) & mood (Assessor’s Report) (M = 6.94,

* SDQ conduct problems (V = 2.23, SD =7.95, Skew = —1.17, Kurt = 1.99)
8D =1.70, Skew = 0.63, Kur 0.21) * Expression identification - AKT (M .02,

+ SDQ peer problems (M = 2.27, SD = 1.56, SD = 2.140, Skew = —1.00, Kurt = 2.05)

Skew = 1.06, Kurt = 0.81)
* CBQ-VSF hardiness (VI = 3.96, SD = 1.14,
Skew = —~0.02, Kurt = ~0.38)

abProsocial subscale (2-year DOW) and Hyperactivity subscale (4.5-year DOW) cross-loaded on two dimensions: easy-going and regulation child.
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