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Abstract

In this paper, we aim to contribute to the understanding of
the multidimensional nature of school readiness. In a sam-
ple of over 4,000 Australian children in their first year of
school, we used latent class analysis to examine patterns of
school readiness based on child, family, school and commu-
nity characteristics, and examine the relationship between
these patterns of school readiness and subsequent outcomes
(reading comprehension, school absence and emotional and
behavioural difficulties). We identified four distinct groups:
a Developmentally Enabled group (70 per cent of children),
a Parenting Risk group (16 per cent of children), an Emo-
tionally Immature Risk group (7 per cent of children) and
a Language and Developmental Risks group (7 per cent of
children). The four profiles showed differential patterns of
association with low reading comprehension and emotional
and behavioural difficulties at age 8, but no association
with school absence. The study highlights the importance
of family, school and community factors when considering

school readiness.
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2 CHRISTENSEN ET AL.

1 INTRODUCTION

School entry is a particularly important transition in the life course. The capabilities that children
possess at the start of their formal schooling career are associated with a range of outcomes,
including academic and social competencies, language and literacy development, health and socio-
emotional well-being (La Paro & Pianta, 2000; Hair et al. 2006; Britto 2012; Brinkman et al.
2018; Williams et al. 2019). Conversely, children who start school with fewer of the skills and
attributes for success are at increased risk of falling further behind with each year of school,
which can then lead to worse long-term outcomes in areas such as educational attainment,
employment, risky behaviours, mental health and crime (Rouse et al., 2005; Heckman 2007; Mar-
mot et al. 2010; Britto 2012; Brinkman et al. 2013; Britto 2017).

There is a broad consensus that school readiness includes a variety of capacities that will sup-
port a child at school, such as early academic ability, learning engagement, social-emotional skills
and low aggressive—disruptive behaviour (Abenavoli et al. 2017), although conceptualisations of
school readiness vary across contexts (Barbarin et al. 2008; Gullo & Miller, 2018).

In this paper, we aim to identify patterns of school readiness based on child, family, school
and community characteristics, and examine the relationship between these patterns of school
readiness and subsequent outcomes of reading comprehension, school absence and emotional and
behavioural difficulties. In doing so, we aim to contribute to the literature which considers school
readiness a multidimensional construct including child, family, school and community characteris-
tics.

1.1 ‘ Background

The capacities children have at the start of formal schooling are important to their future suc-
cess, and predict subsequent academic achievement. In a summary of the literature, Santos et al.
(2012) note that the strongest specific predictors of academic achievement include math and read-
ing skills, attention skills, language and cognitive development, general knowledge, fine motor
skills, social and emotional behaviours, and physical health and well-being. This predictive
approach is typified by studies that have used multiple regression to isolate the strongest predic-
tors of later school achievement (Duncan et al. 2007; Claessens et al. 2009; Pagani et al. 2010).

There is growing recognition that school readiness needs to be considered in a broader eco-
logical context (Britto 2012; Britto 2017; Williams et al. 2019). In a technical report from the
American Academy of Pediatrics, Williams et al. (2019) argue that a full conceptualisation of
school readiness should consider the various environments relevant to the child’s learning and
development. In other words, school readiness is not just a question of whether the child is ready
for school, but also whether the child’s family, school and community are ready to support the
child in going to school.

There is an extensive literature confirming an association between school readiness and char-
acteristics of the home environment (National Institute of Child Health & Human Development
Early Child Care Research Network 2000; Melhuish et al. 2008; Forget-Dubois et al. 2009).
These characteristics comprise inter-related components, including resources, behaviours, atti-
tudes and knowledge regarding caregiving, stimulation, responsiveness and safety (Hess et al.
19845 Brooks-Gunn et al., 2005; Britto 2012; Britto 2017).

School factors and neighbourhood social capital are also important for supporting children
upon school entry. School factors that promote readiness skills and later academic success include
explicit instructional supports, emotionally supportive interactions and well-managed classrooms

© 2020 The Authors. Australian Journal of Social Issues published by
John Wiley & Sons Australia, Ltd on behalf of Australian Social Policy Association



CHRISTENSEN ET AL. 3

(La Paro et al. 2004; Cross & Conn-Powers, 2011). Low social capital is hypothesised to
adversely influence child school readiness through lower expectations, fewer opportunities for
children to interact with other children before the start of school and as a barrier to parental
engagement with the school community (Lapointe et al. 2007; Woolley et al. 2008; Jones & Shen,
2014). For example, Jones and Shen (2014) found that, independent of household characteristics
and neighbourhood economic characteristics, social capital characteristics of neighbourhoods have
significant associations with children’s vocabulary test scores at age 5.

The recognition that school readiness comprises multiple dimensions has led some researchers
to consider how different elements of school readiness combine, and whether distinct groups or
categories of children can be defined, based on patterns of observed characteristics (Konold &
Pianta, 2005; Sabol & Pianta, 2012). For example, in a sample of high-risk, low-income kinder-
garteners Abenavoli et al. (2017) examined profiles based on academic ability, learning engage-
ment, socio-emotional skills and aggressive—disruptive behaviours. The study found several
unexpected profiles. One profile was an aggressive—competent group that included children who
exhibited aggressive behaviour as well as strong academic performance. A second profile included
an academically disengaged group that had low academic engagement and poor academic results,
but who did not possess other risk characteristics such as disruptive behaviour. Rather than
directing attention to all children with aggressive behaviour or with low academic performance,
the identification of these groups showed that children had differential patterns of strengths and
weakness that would require different mechanisms of support from the education system.

The mix of cognitive and non-cognitive child characteristics is a recurrent theme in person-
centred approaches to school readiness. Mendez et al. (2002) confirmed distinct profiles based on
a mix of temperament, emotional regulation, autonomy and language capabilities. These profiles
showed differentiated patterns of capabilities, with the verbally competent and task persistent
group showing similar levels of adaptability and approach/withdrawal but substantially different
receptive and expressive language skills.

Although health is not typically considered a component of school readiness, a study of over
17,000 children entering kindergarten found four profiles of school readiness (Hair et al. 2006).
These profiles included a comprehensive positive development profile, a social-emotional and
health strengths profile, a social-emotional risk profile and a and health risk profile. These chil-
dren showed not just distinct patterns of strengths and weaknesses, but a differential association
with academic, health and social outcomes in the first grade, with the social-emotional risk profile
having lower teacher-rated self-control, and the health risk profile having lower math scores. In
a cohort of 781 Latino/kindergarten children, Quirk et al. (2013) defined six profiles, based on 16
measures of child social-emotional/behavioural, physical and cognitive domains of child school
readiness. Latent class membership was associated with reading fluency and academic achieve-
ment in English and mathematics in the second grade.

1.2 Aims

In this paper, we aim to contribute to the understanding of the multidimensional nature of school
readiness. We use latent class analysis (LCA) to identify patterns of school readiness based on
child, family, school and community characteristics, and examine the relationship between these
patterns of school readiness and subsequent outcomes (reading comprehension, school absence
and emotional and behavioural difficulties). We explore a range of indicators of school readiness
encompassing child, family, school and neighbourhood social capital characteristics that are proxi-

mal to the child. The selection of risk factors is based on evidence from longitudinal and cross-
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4 CHRISTENSEN ET AL.

sectional studies, drawn from general population samples. Reading comprehension, school absence
and emotional and behavioural difficulties were selected as outcome measures because they are
important to school success.

2 | METHODS

The Longitudinal Study of Australian Children (LSAC) is a national longitudinal study that com-
menced in 2004 with six biennial follow-ups to date. The study design is described in detail else-
where (Soloff et al. 2006). Briefly, the LSAC comprises two cohorts: an Infant cohort, including
children recruited in the first year of life, and a Child cohort that includes children recruited aged
4—5 years. A two-stage clustered sample design was used: approximately 10 per cent of all Aus-
tralian postcodes, stratified by state of residence and urban versus rural status, were selected;
then, the number of children randomly selected was proportional to population size within each
postcode using Australia’s universal health insurance (Medicare) database.

This study used data from the baby cohort, collected at waves three (age 4—5 years) and five
(age 89 years) of the LSAC, linked to administrative Australian Early Development Census
(AEDC) data collected upon school entry and National Assessment Program — Literacy and
Numeracy (NAPLAN) collected when the study children were in Year 8 of primary school. The
ages of the children at each wave are described in Table 1. Wave 38 overlaps closely with Year 1
of school and wave 5 overlaps closely with Year 3 of school. For simplicity, we refer to the chil-
dren as aged four (Wave 3), five (AEDC) and 8 years (Wave 5 and NAPLAN).

Consent for AEDC linkage was obtained at the Wave 4 interviews; the majority of LSAC par-
ents returned consent forms for AEDC data linkage (97 per cent, 4,110 children). These forms
were then reviewed for their validity. After removing forms which were filled in incorrectly
(n = 188) and families who had opted out the study by the time of linkage (z = 108), 3,814 valid
consents remained (Bandara et al. 2018).

The AEDC sample eligible for linkage was further reduced to only include children in their
first year of primary school. Overall, there were 2,765 children with valid consents at the time of
linkage who were in their first year of primary school in 2009.

Data linkage and matching of LSAC and AEDC data involved the Social Research Centre
(SRC), the Australian Bureau of Statistics (ABS), the Australian Institute of Family Studies’ Data
Linkage and Integrating Authority (DLIA) and the Australian Institute of Family Studies’ Data
Management team (LSAC-DM).

TABLE 1 Sample size and children’s ages at each wave of data collection

Range (year;

month—year; Median age (year;
Collection point month) month—year;month) Years n
Wave 3 4;1-6;8 4510 2008-2009 4,386
Australian Early Development Census 5;3—6;7 5;9 2009—2010 2,459

(AEDC)

Wave 5 8;2-9;10 811 2012-2013 4,085
National Assessment Program — Literacy 7;10—10;1 8;7 2010—2013 8,790

and Numeracy (NAPLAN) Year 3
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Matching variables consisted of first name, surname, gender, date of birth, school name and
school address. Following linkage and matching, there were 2,459 children, a match rate of 89
per cent for the 2,765 eligible children with valid consents.

The LSAC-AEDC cohort was less likely to be assessed as developmentally vulnerable when
compared to national AEDC results (17 per cent versus 24 per cent), suggesting that children in
the LSAC-AEDC linked cohort have slightly stronger early developmental outcomes than chil-
dren across the general Australian population (Bandara et al. 2018).

Consent to link NAPLAN was obtained at the same time as consent to link AEDC. The
match between NAPLAN student results and LSAC children was based on: child’s first name;
child’s surname; child’s date of birth; school name; and school postcode. Although linkage rates
for the B cohort are not specified in the LSAC technical paper series, a linkage rate of approxi-
mately 98 per cent was estimated with a previous wave of collection (Daraganova et al. 2013).
Similar to the AEDC, children in the LSAC score above the national average in NAPLAN tests.

The LCA includes all 4,386 children who participated in the study at age 4, while the analysis
of later child outcomes varies based on item-level missingness (see Table 1).

2.1 Ethics

The study has ethics approval from the Australian Institute of Family Studies Ethics Committee.
Separate ethical approval was also obtained for data linkage. As the study children were all min-
ors at the time these data were collected, written informed consent was obtained from the care-
giver on behalf of each of the study children. The signed consent forms are retained by the field
agency (the ABS).

2.2 ‘ Measures

2.2.1 ‘ School readiness indicators

This paper uses thirteen binary indicators of school readiness. The indicators comprised five mea-
sures of child developmental vulnerability, five family indicators and three school and community
indicators.

The child school readiness indicators used in this paper were derived from the 2009 Aus-
tralian Early Development Census (AEDC). The AEDC is a nationwide data collection of early
childhood development at the time children commence their first year of full-time school (Aus-
tralian Department of Education & Training 2019). The AEDC is held every 8 years, with this
paper using data from the 2009 collection.

The AEDC is an adapted version of the Early Development Index developed by the Offord
Centre for Child Studies at McMaster University, Canada (Guhn et al. 2016), and licensed by the
Australian Government.

The AEDC data were collected from teachers of children in their first year of primary school.
In every AEDC checklist, children receive a score for each domain. The AEDC assesses each
child across five domains: physical health and well-being, social competence, emotional maturity,
language and cognitive skills (school-based), and communication skills and general knowledge
(Australian Department of Education & Training 2017).

Children were classified as Developmentally Vulnerable on an individual domain of the AEDC
if their scores fell below the 10th percentile for that domain. The cut-off scores are based on all
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6 CHRISTENSEN ET AL.

children who participated in the first national AEDC data collection in 2009 (Australian Depart-
ment of Education & Training 2016; Australian Department of Education & Training 2017).

The family indicators (parent—child book reading, parenting consistency, parenting efficacy,
parent psychological distress and parent health) and school and community indicators (quality of
school environment, teacher—child relationship and neighbourhood social capital) were all
assessed in the LSAC and taken from the Wave 3 collection when children were aged 4—5 years.
The following factors were selected as proximal aspects of school readiness.

Study children who were not read to at all in the last week (n = 251, 5.7 per cent) were con-
sidered at risk.

Maternal parenting consistency was measured in a self-complete form developed for the LSAC
(Zubrick et al. 2008; Zubrick et al. 2014). Responses to each item were on a 5-point Likert scale,
ranging from “almost never” to “always/almost always.” Items for each measure were summed to
create a composite score with higher levels representing more positive parenting characteristics.
Mothers in the lowest quintile of parenting consistency (n = 543; 14.3 per cent) were considered
at risk.

The parenting efficacy of the mother was measured in a self-complete form developed for the
LSAC (Zubrick et al. 2008; Zubrick et al. 2014). Responses to each item were on a 5-point Likert
scale, ranging from “almost never” to “always/almost always.” Items for each measure were
summed to create a composite score with higher levels representing more positive parenting
characteristics. Mothers in the lowest quintile of parenting efficacy (n = 533; 13.9 per cent) were
considered at risk.

In this study, we used the Kessler-6 (K6) scale to measure maternal non-specific psychological
distress. Women with scores of eight or more were classified as having psychological distress.
This threshold is consistent with other studies (Strazdens et al. 2007; Strazdens et al. 2010;
Lawrence et al. 2011) using the K6. 9.7 per cent of mothers (z = 363) were considered at risk.

Parent medical conditions were assessed by the question “Does the family member have a
medical condition or disability that has lasted, or is likely to last, for 6 months or more?” If
either parent endorsed this question, this item was assessed as “at-risk” for school readiness.
(n = 284; 6.5 per cent) were considered at risk.

All indicators were dichotomised into an “at-risk” group and a reference, lower risk group.
Risks ranged in prevalence from 5.2 per cent (AEDC language and cognitive skills domain) to
22.0 per cent (neighbourhood social capital, see Table 8 for population average). The total num-
ber of risks was defined as the sum of these risks, giving each child a potential number of risks
from O to 138 (Table 3).

2.2.2 ‘ Outcomes

The three outcome measures in this paper were the child’s reading comprehension, emotional and
behavioural difficulties, and school absences when the child was eight.

Reading comprehension

The NAPLAN is an annual assessment of literacy and numeracy skills for students in Years
3, 5, 7 and 9 (Australian Curriculum Assessment & Reporting Authority 2015). The assess-
ments are conducted nationwide over 1 week, and results are used to monitor students’ lit-
eracy and numeracy skills, and performance between schools, jurisdictions and states/
territories (Daraganova et al. 2013; Australian Curriculum Assessment & Reporting Author-
ity 2018).

© 2020 The Authors. Australian Journal of Social Issues published by
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Here, we used the student’s performance on the NAPLAN Reading test in Year 3 as our mea-
sure of reading comprehension. Children in the study sample were aged 7 years, 10 months to
10 years and 1 month in Year 8. As children varied in their age as at their NAPLAN test, we
divided our sample into five age groups; children were considered to have low reading if they
were in the bottom 15 per cent of reading, relative to their same-aged peers. Adjustments for stu-
dents with disability are made to support their participation in the NAPLAN tests.

Emotional and behavioural difficulties

Children’s emotional and behavioural difficulties were assessed using the Strengths and Difficul-
ties questionnaire (SDQ) (Goodman 1997), as reported by the primary caregiver. The SDQ com-
prises 25 items that measure five subscales: emotional symptoms; conduct problems;
hyperactivity/inattention; peer relationship problems; and prosocial behaviour. The SDQ total
score is a sum of scores on 20 items (omitting prosocial items), with higher scores representing
poorer psychosocial functioning. Each item is scored a 0, 1 or 2 based on the scoring key (not
true, somewhat true, certainly true), giving a maximum score of 10 for each subscale and an
SDQ total ranging from 0 to 40. Any score of 14 or above was considered an increased likelihood
of emotional and behavioural difficulties (Goodman 2015).

School absence

Children’s school absence was assessed using parent 1 report in the LSAC, asking “During the
previous 4 weeks of school, how many days has study child been absent?” School holidays were
excluded from this count. For the purposes of this paper, we considered any study child who had
missed three or more days in the last 4 weeks (that is an attendance rate of 85 per cent or less)
as high rates of school absence. Fifteen per cent of children were classified as having high
absence rates at Year 3.

2.3 Statistical analysis

Data analysis proceeded in two phases. The first phase identified and described latent classes of
school readiness profiles at age 4—5 years, and the second phase determined whether latent class
membership at age 4—5 years was related to school outcomes at age 8—9 years.

Latent class analysis aims to identify unobserved classes based on a set of observed variables
(Muthén 2004). Each class should be distinguishable from the others on the basis of the item
response probabilities, no class should be trivial in size, and it should be possible to assign a
meaningful label to each class (Lanza & Rhoades 2011). Model fit in LCA is guided by statistical
measures of model fit and by the subjective interpretation of the assigned classes, including the
research question, parsimony, theoretical justification and interpretability (Jung & Wickrama
2008). Akaike information criterion (AIC), Bayesian information criterion (BIC) and entropy were
used as the statistical measures of model fit in this paper. When determining the number of
classes, emphasis was placed on the utility and theoretical interpretation of a solution (Table 2).

Latent class analysis estimates the probability of an observation belonging to a class, and
these probabilities are used to define class membership. LCA also estimates item response proba-
bilities, which provide information on the probability of an individual in that class to endorse the
observed measures (Nylund et al. 2007; Lanza & Rhoades 2011). All LCAs were conducted using
SAS PROC LCA V.1.3.2 (Lanza et al. 2015) in SAS version 9.4 (SAS Institute Inc. 2002—-2012).

The associations between latent classes and the distal outcomes were estimated using the Dis-
tal BCH SAS Macro (Dziak et al. 2017). This macro uses the BCH (Bolck et al. 2004) method

© 2020 The Authors. Australian Journal of Social Issues published by
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TABLE 2 Model fit indices, latent class analysis (n = 4,386)

Number of classes df AIC BIC Entropy
1 8,178 2,595 2,678 1.00
2 8,164 1,627 1,799 0.67
3 8,150 1,408 1,665 0.58
4 8,136 1,330 1,682 0.63
5 8,122 1,289 1,729 0.65
6 8,108 1,268 1,798 0.67
7 8,094 1,252 1,872 0.66
8 8,080 1,246 1,954 0.71
9 8,066 1,232 2,030 0.70
10 8,052 1,230 2,118 0.72

and takes into account uncertainty in class membership. As the outcomes were binary, associa-
tions were estimated using odds ratios.

3 RESULTS

Akaike information criterion, BIC and entropy were examined to determine the ideal number of
classes in the model. AIC and entropy suggested a 10-class solution, and BIC suggested a three-
class solution. Therefore, all options between three and 10 classes were considered. A four-class
solution was selected on the basis that this model produced a clear distinction between inter-
pretable classes.

Table 8 provides the item response probabilities by latent class membership. We also provide
the estimated population probability average for each of the risks, which can be interpreted as
the proportion of children within each class endorsing each risk factor.

The four classes differed in prevalence from 70 per cent of children in class one to 7 per cent
in classes three and four. The average number and type of risks experienced by children in these
groups differed considerably, and no group was defined exclusively by the presence or absence of
a single risk factor (Figure 1).

The first group (i.e. reference group) was typified as Developmentally Enabled and comprised
70 per cent of study children. On average, each child in this group was exposed to 0.8 risks. This
group was distinguished by being lower than the population-average proportion across all the
risk factors. Children in this group had very low likelihoods of being developmentally vulnerable
on any of the AEDC child developmental vulnerability indicators (physical health and well-being,
social competence, emotional maturity, language and cognitive skills (school-based))
(p = .008—-.026).

The second group was typified as the Parenting Risk factors group and comprised 16 per cent
of study children. On average, each child in this group was exposed to 2.5 risks. This group was
distinguished by an increased likelihood of the study child not being read to, low parenting con-
sistency, low parenting efficacy, parent psychological distress and low parent-rated neighbour-
hood social capital. Children in this group were very similar to the Developmentally Enabled in
their likelihood of vulnerability across all five AEDC child developmental vulnerability indicators.

© 2020 The Authors. Australian Journal of Social Issues published by
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TABLE 38 Conditional probabilities and distributions of risks, four-class latent class analysis (n = 4,386)

Parenting  Emotionally Language and
Developmentally risk group immature risk  developmental Population
Class enabled (70%) (16%) group (7%) risk group (7%) average
Proportion 0.70 0.16 0.07 0.07 1.00

[tem response probabilities

Australian Early Development Census child developmental vulnerability indicators

Physical health and 0.026 0.020 0.170 0.539 0.066
well-being domain

Social competence  0.008 0.000 0.493 0.510 0.069
domain

Emotional 0.011 0.000 0.686 0.361 0.074

maturity domain

Language and 0.014 0.081 0.013 0.572 0.052
cognitive skills

(school-based)

domain

Communication 0.014 0.040 0.000 0.673 0.058
skills and general

knowledge domain

Family indicators

No parent—child 0.035 0.193 0.099 0.174 0.075
book reading

Low parenting 0.081 0.530 0.238 0.201 0.170
consistency

Low parenting 0.059 0.493 0.272 0.152 0.148
efficacy

Parent 0.048 0.338 0.168 0.151 0.108
psychological

distress

Parent health 0.046 0.128 0.095 0.151 0.069
conditions

School and community indicators
Poor school 0.158 0.165 0.225 0.275 0.167
learning and
literacy

environment

Poor teacher—child  0.110 0.211 0.545 0.305 0.165

relationship

Low 0.187 0.352 0.192 0.274 0.220
neighbourhood
social capital

Mean risks 0.79 2.50 3.20 4.34: 1.44

n 3,083 718 294 296 4,386

© 2020 The Authors. Australian Journal of Social Issues published by
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FIGURE 1 Probability of risk exposure by profile
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The third group was typified as the Emotionally Immature Risk group and comprised 7 per
cent of study children. On average, each child in this group was exposed to 3.2 risks. This group
was distinguished by an increased likelihood of developmental vulnerability on the AEDC child
social competence and emotional maturity domains, and a poor teacher—child relationship. The
Emotionally Immature Risk group was comparable to the Developmentally Enabled group in
terms of developmental vulnerability on the language and cognitive skills (school-based) and com-
munication skills and general knowledge domains.

The fourth group was typified as the Language and Developmental Risks group and com-
prised 7 per cent of study children. Relative to the Developmentally Enabled group, this group
was distinguished by elevated risk on all the AEDC indicators, but particularly the Language
and cognitive skills (school-based) domain (p = .57) and Communication skills and general knowl-
edge domain (p = .67). Children in this group were also at elevated risk across all family, and
school and community indicators and had the highest number of average risks per child (4.3).

Tables 4—6 show the results of fitting logistic regression models for each latent class against
the outcome measures.

Relative to the Developmentally Enabled profile, children in the Parenting, Emotionally
Immature and Language and Developmental Risks groups were all at increased likelihood of low
reading comprehension at Year 3 (Table 4). The odds of a child having low reading

TABLE 4 Low reading comprehension by latent class profile (n = 3,544)

% of class with low

Class reading comprehension Odds ratio p-value
Developmentally enabled (70%) 9.8 1 (ref))

Parenting risk group (16%) 30.0 3.93 (2.66, 5.8) <.0001
Emotionally immature risk group (7%) 18.4 2.07 (1.08, 3.97) .04634
Language and developmental risks group (7%) 51.1 9.63 (5.86, 15.8) <.0001

© 2020 The Authors. Australian Journal of Social Issues published by
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TABLE 5 Emotional and behavioural difficulties by latent class profile (n = 3,888)

% of class with emotional

Class and behavioural difficulties  Odds ratio p-value
Developmentally enabled (70%) 7.3 1 (ref))

Parenting risk group (16%) 49.5 12.42 (8.85, 17.42)  <.0001
Emotionally immature risk group (7%) 89.2 8.19 (5.11, 13.12)  <.0001
Language and developmental risks group (7%)  28.5 5.06 (2.77, 9.24) <.0001

TABLE 6 High absence rates by latent class profiles (n = 3930)

% of class with

Class high absence rates Odds ratio p-value
Developmentally Enabled (70%) 14.7 1 (ref))

Parenting risk group (16%) 20.6 1.50 (0.98, 2.30) 12154
Emotionally immature risk group (7%) 19.3 1.38 (0.73, 2.62) .35148
Language and developmental risks group (7%) 21.8 1.57 (0.85, 2.89) 17790

comprehension in Year 3 were 3.9 times greater for the Parenting Risk group, 2.1 times higher
for the Emotionally Immature group and 9.6 times higher for the Language and Developmental
Risks group.

Relative to the Developmentally Enabled profile, children in the Parenting, Emotionally
Immature, and Language and Developmental Risks groups were all at increased likelihood of
emotional and behavioural difficulties at age 8 (Table 5). The odds of a child having emotional
and behavioural difficulties at age 8 were 12.4 times greater for the Parenting Risk profile group,
8.2 times higher for the Emotionally Immature group and 5.1 times higher for the Language and
Developmental Risks group.

Although there were indications of an increased trend toward high rates of school absence in
the Parenting, Emotionally Immature, and Language and Developmental Risks groups, there
were no statistically significant differences between groups in the likelihood of high rates of
school absence at age 8 (Table 6).

4 DISCUSSION

This paper aimed to identify patterns of risk circumstances that describe how child, family, school
and community social capital factors combine to support a child’s school readiness. We identified
four latent classes which provided a parsimonious depiction of the interplay between varying indi-
cators of school readiness. The four classes differed substantively from one another in the number
and type of school readiness risks, and no group was defined exclusively by the presence or
absence of a single risk factor. Developmentally Enabled children, approximately 70 per cent of
study children, had a low likelihood of risks across all indicators of school readiness. The Parent-
ing Risk group (16 per cent) was typified by an increased likelihood of risk associated with par-
enting indicators of school readiness (e.g. parent—child book reading), but were similar to the
Developmentally Enabled group in terms of AEDC risks. Children in the Emotionally Immature
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Risk group (7 per cent) had probabilities of 0.49 and 0.69 of being vulnerable on the AEDC social
competence and emotional maturity domains. However, they were at a similar level of risk for
the language and cognitive skills (school-based) and communication skills and general knowledge
indicators to the Developmentally Enabled group. Finally, the Language and Developmental
Risks group (7 per cent) was typified by increased likelihood of developmental vulnerability on
across all indicators of school readiness. On average, each child in this group was exposed to 4.3
risks, compared with 0.8 risks per child in the Developmentally Enabled group. Overall, it is
noteworthy that in this sample of typically developing children, 80 per cent are at elevated risk
across one or more domains of school readiness.

As there is little consistency in the indicators used across studies and child populations, com-
parisons with other person-centred analyses are not straightforward. Nonetheless, our findings
are broadly consistent with the extant literature. Across different studies and child populations, a
common finding in person-centred analyses is the existence of a low-risk or developmentally
enabled group, and our low-risk “Developmentally Enabled” group finds an analogue in other
studies. In another study that used data from the Longitudinal Study of Australian Children,
Taylor et al. (2019) found 62 per cent of their children in a Developmentally Enabled group. In a
study of typically developing 54-month-old children, Konold and Pianta (2005) found that nearly
50 per cent of their sample were in groups typified by high cognitive, or social and self-regula-
tory functioning.

The at-risk groups we identified were also broadly consistent with the extant literature. Pre-
vious person-centred studies of school readiness have identified profiles defined by social-emo-
tional characteristics (Konold & Pianta 2005; Quirk et al. 2013; Abenavoli et al. 2017). Our
“Language and Developmental Risks” group was at increased likelihood of all risks. This group
too is consistent with previous work looking at patterns of child risks (Hair et al. 2006; Quirk
et al. 2013; Abenavoli et al. 2017; Taylor et al. 2019).

We examined the associations between the four risk groups using indicators collected in
kindergarten and the first year of primary school (child ages 4—6), and outcomes measured when
children were in school years two and three (ages 8—10). Several aspects of these associations
bear highlighting. First, the magnitudes of association between latent class membership and both
reading comprehension and emotional and behavioural difficulties are larger than we would
expect; the Language and Developmental Risks group had an odds ratio of 9.6 for reading diffi-
culties when compared with the Developmentally Enabled group, and the Parenting Risk group
had an odds ratio of 12.4 for emotional and behavioural difficulties when compared with the
Developmentally Enabled group. Second, there was no statistically significant association between
latent class membership and high rates of school absence. This was a somewhat unexpected find-
ing, as we anticipated that the same mix of child, family, school and community factors that pre-
dicted reading difficulties and emotional and behavioural difficulties would also predict high rates
of school absence. However, we note that the observed associations were in the expected direc-
tion (14.7 per cent high absence in the Developmentally Enabled group, compared with 19.8—
21.3 per cent in the other groups), and we speculate that these associations may increase in mag-
nitude as the children grow older.

The magnitude of associations we found for reading comprehension outcomes is in sharp con-
trast to those typical in the predictive literature, which has found weak or no associations
between child social-emotional skills at school entry and subsequent school outcomes (Duncan
et al. 2007; Claessens et al. 2009). In contrast, we find substantial associations. Other person-cen-
tred analyses, such Hair et al. (2006), also found large effect sizes for the association between

latent class membership and academic, health and social outcomes in the first grade. This
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difference reflects the difference between taking a single predictor, while controlling for all other
factors, as opposed to looking at a subpopulation defined by a patterns of risk exposure. It could
be argued that the approach taken here is closer to the phenomenological experience of children
within families, schools and communities (Von Eye & Bogat 2006; Lanza et al. 2010).

The four patterns of school readiness showed differential patterns of association with reading
comprehension and emotional and behavioural difficulties. The Language and Developmental
Risks class had the strongest association with reading, but had the weakest association of the
“at-risk” latent classes with emotional and behavioural difficulties. In contrast, the Parenting Risk
group had the strongest association with emotional and behavioural difficulties. The association
between the Parenting Risk group and subsequent emotional and behavioural difficulties was
slightly stronger than the association between the Emotionally Immature Risk group and subse-
quent emotional and behavioural difficulties. We do not wish to overinterpret this finding, but
speculate that parenting risk factors might be more enduring than indicators of early social-emo-
tional development that capture emotional immaturity.

4.1 Study strengths and limitations

The primary strength of a person-oriented analysis is the capacity to deal with the complexity of
developmental circumstances in a way that is concise and interpretable. As Lanza et al. (2010)
note, practitioners, policymakers, and developmental and clinical researchers are often over-
whelmed by the sheer number and combination of developmental circumstances which affect chil-
dren’s development. A person-oriented approach enables a way of describing these complex
circumstances, as well as an empirical basis for understanding how they relate to child develop-
ment.

Despite the advances our study offers, several limitations need to be noted. First, LCA is a
data-driven approach, and the identification of profiles is affected by variable selection, the study
sample and the statistical criteria used to decide on the number of classes in the final model. Sec-
ond, in considering indicators of school readiness, we have explicitly focussed on how things
“are” and not what families “have.” Therefore, income, education and other measures of socio-eco-
nomic status were excluded in favour of more proximal indicators of school readiness. Had we
taken a different variable selection strategy, study sample or statistical criteria, a different set of
profiles may have resulted (Konold & Pianta 2005). For example, the indicators used in the paper
are all comparatively brief measures, and if we had used more comprehensive measures, a differ-
ent set of profiles may have resulted. Likewise, we note that there are potentially other important
aspects of school readiness that we did not include in our analysis, and that a different mix of
indicators may have led to different profiles or different interpretations of the profiles we did dis-
cover. In particular, we dichotomised our variables to treat aspects of school readiness as “risks”
rather than “strengths,” and a complementary analysis could examine strength-based profiles of
school readiness. We also took a specific interest in indicators of school readiness proximal to the
study child. As a result, we did not include any measures of socio-economic status, such as finan-
cial resources, employment conditions, parent education and occupation, or the different aspira-
tions and values associated with social class. Nor did we include other early-life indicators of
school readiness, such as the home learning environment, playgroup participation or care
arrangements before the child was aged four. Third, person-centred approaches limit generalisa-
tions or comparisons between study populations. Whereas variable-centred approaches lend
themselves to comparisons, such as between the United Kingdom, the United States and Aus-

tralian study cohorts, the data-driven nature of LCA makes such generalisations much harder.
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We also note that our measure of school absence does not measure regular non-attendance, but
only considers the previous 4 weeks. Therefore, any student who happened to have an illness, or
went on a family holiday during this time would be classified as having high absence rates. This is
likely the reason for there being no significant association for the school absence outcome, and
assessments of persistent low attendance over longer periods may have revealed different patterns.

Our study is affected by missing data, with the analytic sample varying from 3,544 to 4,386.
Missing data on the latent class and latent status indicators are permitted in the SAS procedures
used in this paper (PROC LCA and the Distal BCH SAS Macro), based on the Missing at Ran-
dom assumption. That is, any systematic difference between the missing values and the observed
values can be explained by differences in observed data (Sterne et al. 2009). This is the same
assumption made in multiple imputation (conditional on auxiliary variables), and Allison (2012)
argues the maximum likelihood estimation is often preferable to multiple imputation for missing
data. Nonetheless, statistical approaches to missing data are inferior to having complete data.
Given that the LSAC and other longitudinal surveys tend toward selective attrition of more dis-
advantaged participants, we speculate that the prevalence of the at-risk latent classes would be
larger if we had complete data.

Finally, while latent classes provide an excellent heuristic for discussing the complexity of
developmental circumstances, they are also a simplification (Sabol & Pianta 2012). Latent classes
are probabilistic, and each child has a unique set of circumstances which could place them in one
or more latent classes. As such, it is important to not reify these classes (Lanza & Rhoades
2011).

These limitations notwithstanding, we note several implications.

4.2 ‘ Implications

These findings confirm that conceptualisations of school readiness should include child, parent,
school and community social capital (Britto 2012; Britto 2017; Williams et al. 2019), and that
combinations of risks matter for different child development outcomes (Hair et al. 2006). Much of
the work on the ecological conceptualisation of school readiness is situated in the context of poli-
cies, interventions and advocacy, and is typically based on a synthesis of existing evidence, rather
than original empirical investigations, for example (Britto 2012; Britto 2017; Williams et al.
2019). Our work extends on the framework used by the American Academy of Pediatrics (Wil-
liams et al. 2019) and the United Nations (Britto 2012; Britto 2017) by instantiating these con-
cepts in a single empirical investigation.

These findings also confirm that while child capacities are important components of school
readiness, they are not the only relevant factors that predict later child outcomes. A mix of child,
parenting, school and community risks in combination was the strongest predictor of lowest
reading comprehension in the third grade, and a mix of parenting risk factors was the strongest
predictor of child emotional and behavioural difficulties at ages 8—9.

Including these broader contexts can help educators and practitioners synthesise information
from multiple indicators of school readiness at school entry, and assist in matching children with
the right programmes and services (Abenavoli et al. 2017). A corollary of this finding is that we
need to be cautious in interpreting child-only measures of school readiness. For example, children
in the Parenting Risk profile had an increased risk of lower academic achievement and emotional
and behavioural difficulties at ages 8—9 years that would not have been identified based on their
AEDC indicators alone. This finding is particularly important given the current emphasis on
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psychometric screening of children, as we have identified a group of children at risk of negative
outcomes in the absence of measured child vulnerabilities at school entry.

Likewise, our findings have implications for how progress and accountability at the school
level is measured. At present, the mechanisms for ensuring accountability rely heavily on the
assessment of children and their capabilities. Our study suggests that while helpful, such an
approach is too narrow. As Williams et al. (2019) argue: “An emphasis on kindergarten readiness
that only considers the skills of a child places an undue burden of proof of readiness on that child
and is particularly unfair because of economic, experiential, and cultural inequities in our society.”

This emphasis on easily measured child characteristics has led to an emphasis upon direct
instruction to foster cognitive readiness and children’s academic knowledge (Bierman et al. 2009).
However, as La Paro, Pianta and Stuhlman (2004) note “This tendency to view child assessment
as the only means for ensuring accountability of classrooms and schools may be limited in its
capacity for improving educational outcomes and experiences, especially for young children.” That
is, a greater focus on the family, school and community factors that also support children
improve assessments of school progress and accountability.

Finally, we note that risks occurring in combination may be closer to the norm than the

exception. And as such, multidimensional approaches that cut across domains are necessary.

5 CONCLUSIONS

This study shows that school readiness is a complex construct. We found variation and patterns
in child, parent, school and community aspects of school readiness, and identified four distinct
classes of children. Our findings suggest that models of school readiness need to shift from a
focus on child capacities to one that includes factors “outside” the child, such as parent, school
and community elements of school readiness. Such an approach offers the opportunity to refine
theory, and improve policy and practice.
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