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Abstract
Household chaos is defined as a home environment high in disorder, crowding,
and noise, and low in routine/rituals (Wachs & Evans, 2010). However, rarely have all
aspects of chaos been examined in a single study. This research project had three aims.
The first was to develop a more comprehensive measure of household chaos that
included all aspects from the definition (Study 1). The second aim was to examine the
relation between these different dimensions of household chaos and language and
literacy development in early childhood (Study 2). The third was to examine potential
antecedents of chaotic household environments (Study 3).
Study 1 extended the existing Chaos, Hubbub and Order Scale (CHAOS;
Matheny et al., 1995), which measures order and quiet, by incorporating items from the
Family Routines Inventory (FRI; Jensen et al., 1983). This paper-and-pencil
questionnaire was administered to 250 parents of Preparatory school children (aged 4 –
6 years) from South-East Queensland, Australia. An exploratory factor analysis yielded
three related, but separate, factors of quiet, order, and routine. A single-item measure of
crowding (number of rooms per person) was the fourth household chaos variable. These
four measures were then used in Studies 2 and 3.
In Study 2, the relations between these four household chaos variables and
important emergent literacy skills were explored in Preparatory school children (N =
240 children of parents in Study 1). Few studies have examined multiple dimensions of
household chaos and multiple literacy and language skills. Emergent literacy skills were
oral language (expressive and receptive vocabulary), alphabet knowledge (letter- name
and sound knowledge and word reading) and phonological awareness skills (rhyme and
initial and final phoneme detection). Control variables included child age and nonverbal ability, the home literacy environment, maternal age and general ability, marital
status, number of hours parents worked, and SES. Children were aged 4 years 3 months
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to 6 years 7 months (53% boys). Household order uniquely predicted letter-sound
knowledge and word reading, and household routine uniquely predicted final phoneme
detection. Noise and crowding did not predict any language or literacy variables. No
household chaos variable significantly predicted letter-name knowledge, rhyme
detection, initial phoneme detection, or vocabulary. It was recommended that
interventions targeting early literacy skills also provide strategies to families that will
assist them to create more order and routine within the family home.
However, in order to intervene in household chaos, one needs to understand the
antecedents of household chaos, which was the focus of Study 3. Belsky’s (1984) model
of parenting behaviour was used as the theoretical framework. Contextual (SES, family
income, presence of a partner, and perceived social support), child (gender,
temperament), and parent characteristics (general ability, executive functioning,
parenting style, personality, self-esteem) were tested as predictors of each aspect of
chaos. Participants were the 250 parents from Study 1. Less crowding was
independently associated with older mothers. Both quiet and order were associated with
fewer children, and lower parental neuroticism, rejection, and coercion. In addition,
household order was also associated with higher parental conscientiousness and
structure. Household routine was associated with higher perceived support from
significant others and maternal education, conscientiousness, agreeableness, and
structure, and lower chaotic parenting style. These results suggest that families with
particular characteristics (i.e., younger mothers, more children, and parents with more
negative parenting styles and personality traits) would benefit most from early
interventions to reduce aspects of household chaos. Given the results of Study 2 that
order and routine predict aspects of emergent literacy, such interventions are likely to
result in better literacy outcomes for children.
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Chapter 1
Overview
This PhD research project examined household chaos: its measurement, its
relation with Preparatory children’s language (expressive and receptive vocabulary) and
literacy (alphabet knowledge and phonological awareness) development, and its
antecedents. Household chaos refers to a home environment that is noisy, crowded, and
disordered (Wachs & Evans, 2010; Johnson, Martin, Brooks-Gunn, & Petrill, 2008).
Chaotic home environments have been associated with a wide range of adverse
outcomes in child development, which extend into adolescence and adulthood.
However, despite much research in this area (Deater-Deckard et al., 2009; Johnson et
al., 2008; Martin, Razza, & Brookes-Gunn, 2011; Petrill, Pike, Price, & Plomin, 2004;
Pike, Iervolino, Eley, Price, & Plomin, 2006; Vernon-Feagans, Garrett-Peters,
Willoughby, & Mills-Koonce, 2012; Wachs & Evans, 2010), questions still remain
about the relation with outcomes for children, particularly outcomes for language and
literacy development. Additionally, few studies have investigated the antecedents to
household chaos.
There were three main aims. The first aim (Study 1) was to develop a more
comprehensive measure of multiple domains of household chaos (quiet/noise, order,
routine, and crowding) that would enable the different dimensions of chaos to be
examined separately in relation to outcomes for children and their respective
antecedents. Many studies have only investigated the general quality of the home
environment using the Home Observation for Measurement of the Environment
(HOME; Caldwell & Bradley, 1984). While the HOME includes some items assessing
aspects of chaos, it is not specific enough and does not have enough coverage of chaos
specifically. Currently, the main measure of household chaos is the Chaos, Hubbub, and
Order Scale (CHAOS; Matheny, Wachs, Ludwig, & Phillips, 1995). This focuses on the
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assessment of noise/quiet and order, but does not include meaningful measures of other
household chaos domains, such as crowding and routine. These have been identified as
important aspects of household chaos in the literature (see review by Evans, 2010; see
also Wachs & Evans, 2010). Study 1 extended the existing CHAOS measure to include
items measuring routine from the Family Routines Inventory (FRI; Jensen, James,
Boyce, & Hartnett, 1983). In addition, a single-item measure of crowding, based on the
density of people to rooms in the home, made up the fourth aspect of the household
chaos measure.
The second aim (Study 2) was to examine the relations between these separate
dimensions of household chaos (quiet/noise, order, routine, and crowding) and language
and literacy development in Preparatory-aged children (year prior to Grade 1, which is
the first year of compulsory formal education in Queensland, Australia). Children at this
age are developing their emergent literacy skills, which are important precursors to
fluent reading, comprehension, and later academic achievement. The home environment
has been shown to be important in the development of these emergent literacy skills.
Home literacy practices (e.g., story book reading; parent teaching of letter names and
sounds) are important in the development of these early language and literacy skills
(Hood, Conlon, & Andrews, 2008; Sénéchal & LeFevre, 2002). Beyond these more
direct parent-child literacy activities, some researchers have found the general quality of
the home environment is related to children’s language and literacy development
(Baharudin & Luster, 1998; Bradley & Caldwell, 1984; Roberts, Jurgens, & Burchinal,
2005). Previous studies examining the relations between household chaos and literacy
and language skills have used only global measures or measures of only one aspect of
household chaos (e.g., Petrill et al., 2004; Pike et al., 2006). This PhD examined the
relations between the four separate aspects of household chaos and emergent literacy
skills. Further, this study adds to the literature by examining a broader range of outcome
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variables than previous studies, encompassing all aspects identified in the emergent
literacy model by Sénéchal, LeFevre, Smith-Chant, and Colton (2001). Focusing on
disruption to these emergent literacy skills from chaos in the home environment at this
age can contribute to the development of policies as well as guide interventions by
helping to identify those children who are most at risk (Lonigan, Burgess, & Anthony,
2000).
The final aim (Study 3) was to examine potential antecedents of chaotic
household environments. While household chaos has been associated with a wide range
of adverse developmental outcomes in children, and Study 2 was designed to add to that
literature in terms of outcomes for language and literacy development, few studies have
investigated factors that predict chaotic environments. Understanding the factors that
contribute to chaos in the early home environment is an essential step in identifying at
risk families and developing successful interventions. Antecedents tested were informed
by Belsky’s (1984) model of parenting behaviour and correlates identified in the
literature. Belsky proposed that contextual, child, and parent characteristics influence
the quality of parenting behaviour. Several aspects of household chaos can be seen to be
aspects of parent behaviour. For example, parents implement home routines, such as
regular mealtimes/homework times; and are responsible for the general order and
organisation within the home, particularly in homes with young children. Household
order and household quiet are also considered largely the result of parenting behaviours
(Baharudin & Luster, 1998; Luster, Rhoades, & Haas, 1989).
Chapter 2 provides a critical review of the emergent literacy skills literature.
Specifically, a review of the important models of early reading and emergent literacy is
provided. Sénéchal et al. (2001) described three major aspects of emergent literacy: oral
language skills, alphabet knowledge, and phonological awareness. Their model
specifying these three aspects of emergent literacy was used as the theoretical
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framework for this research. Second, what is currently known about home environment
predictors of these three aspects of emergent literacy skills is reviewed. The home
environment is particularly important for the development of young children, as they
spend a large amount of time in this setting, and they are vulnerable to chaos when it
occurs within the home (Dumas et al., 2005; Stansfeld & Matheson, 2003). Therefore,
the focus of this review is on what is known about aspects of household chaos as
predictors of these emergent literacy skills, although a broad review of the role of the
home environment, including the home literacy environment, is also provided.
Limitations in the existing literature are highlighted, providing a rationale for the
current research. In particular, few studies examining the relation between household
chaos and emergent literacy skills have measured multiple dimensions of household
chaos; and therefore, it is unclear what specific aspects of chaos are important in
predicting literacy outcomes. Thus, this chapter first defines household chaos and its
many dimensions, thereby, providing a rationale for Study 1, the development of a more
comprehensive measure of chaos. The role of chaos in children’s language and literacy
development is then reviewed, providing a rationale for Study 2.
In Chapter 3, the antecedents of household chaos are critically reviewed.
Theories and models relevant to the prediction of household chaos are discussed.
Narrow models such as Evans, Eckenrode, and Marcynyszyn’s (2010) model with
socio-economic status (SES) predicting household chaos are reviewed, followed by
Belsky’s (1984) more comprehensive model of general parenting behaviour. Belsky’s
model is used as the theoretical basis for this research. It has been successfully used in
predicting the general quality of the home environment (scores on the HOME; e.g.,
Baharudin & Luster, 1998). Based on Belsky’s model and existing studies of the home
environment and household chaos, in particular, evidence for the contextual, child, and
parent predictors of household chaos is reviewed and a rationale provided for Study 3.
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The contextual factors included in the models tested in Study 3 were SES, family
income, presence of a partner, and perceived social support. Child factors were
temperament and gender, and parent factors were executive functioning, general ability,
personality, self-esteem, and parenting style.
Chapter 4 presents Study 1, which addresses the first aim of the PhD, to assess
the potential underlying domains of household chaos and develop a more
comprehensive measure of household chaos that could be used with parents of preschool aged children. Study 1 extended the construct coverage of the CHAOS scale by
incorporating items from the FRI (Jensen et al., 1983) to measure household routine and
ritual. An exploratory factor analysis and reliability analysis were used to determine if
distinct and psychometrically sound measures of the distinct dimensions of quiet, order,
and routine/ritual could be identified. In addition, a one-item measure of crowding,
using number of rooms per person was included to ensure measurement of the fourth
aspect of household chaos. This measure has been identified previously as the critical
measure of crowding (Evans, 2006). This study provided a measure of four separate
dimensions of household chaos that were then used to examine specific relations with
children’s language and literacy skills (Study 2; Chapter 5) and to examine the
antecedents of the individual aspects of chaos (Study 3; Chapter 6).
Chapter 5 reports Study 2, which examines the relation between these separate
dimensions of household chaos and emergent literacy skills in Preparatory-aged
children (aged 4 to 6 years), the second aim of this PhD. Based on Sénéchal et al.’s
(2001) model, oral language, alphabet knowledge, and phonological awareness skills
were used as outcome emergent literacy variables. This adds to the current literature,
which has generally used global measures of household chaos or the home environment
and assessed its relation with a limited number or composite measures of literacy (e.g.,
Baharudin & Luster, 1998; Johnson et al., 2008; Martin et al., 2011; Pike et al., 2006).
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Examining different dimensions of household chaos allowed for a more nuanced
understanding of the relation with emergent literacy development. Other factors that are
known correlates of emergent literacy, child age and non-verbal ability, the home
literacy environment, maternal age and general ability, marital status, number of hours
parents worked, and SES, were included as control variables. Thus, this provided a
stringent examination of the independent relations between each aspect of chaos and
specific emergent literacy skills. Different relations were identified depending on the
specific aspects of household chaos and of emergent literacy, supporting the importance
of examining these factors individually.
Chapter 6 reports Study 3 on the potential antecedents of each of the four
dimensions of household chaos, the third aim of the PhD. The important correlates of
each household chaos factor - crowding, quiet, order, routine - were identified from the
review of this literature and in reference to the guiding framework of Belsky’s (1984)
model of parenting behaviour. This study adds to the current literature, as few have
examined predictors of household chaos, particularly using multiple dimensions of
chaos. In addition, no study has examined this using a comprehensive framework that
incorporates a wide range of potential antecedents to determine the important predictors.
Based on Belsky’s model, the current study included contextual, child and parent
factors as potential predictors. Within the contextual factors, a number of different
measures of SES were included in order to examine the extent to which different facets
of SES contribute to household chaos. Other contextual factors were the number of
children, presence of a partner, and perceived social support from significant other,
family, and friends. The child characteristics were temperament and gender. Both
cognitive and trait-based parent characteristics were included based on van Bakel and
Rikesen-Walraven’s (2002), who extended Belsky’s model. The parent cognitive
variables were executive functioning and general ability. Parent trait-based variables
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were parenting style, personality, and self-esteem. A hierarchical regression analytic
approach was taken to determine the independent contributions of these potential
predictors to explaining household quiet, order, and routine. More distal variables (i.e.,
contextual factors) were entered into the regression analyses first. Contextual factors
were also considered less amenable to intervention. The most proximal variables were
considered to be the parent factors, as parents have most direct control over the home
environment. Parent factors were also considered to be most amenable to intervention.
These were entered last to determine the extent to which the more proximal variables,
which may be more amenable to intervention, added to the explanation of chaos over
the more distal and less amenable factors. Only contextual variables were used as
predictors of crowding, as these were the only factors that were likely to predict the
number of rooms per person. Different predictors were identified for each household
chaos factor, supporting the importance of examining these factors individually.
Chapter 7 provides an overall conclusion and summary of the findings from the
research program, and discusses the contributions of the research.
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Chapter 2
The Role of Household Chaos in Emergent Literacy
One of the key developmental tasks of the preschool years is developing the
skills and knowledge that promote communication and the eventual development of
reading skills. Language and reading skills are important tools for everyday
communication and for learning about the world. For example, language and reading are
important in sharing experiences, expressing oneself, social understanding, and
academic success (Lonigan et al., 2000). Those who develop reading skills early also
experience more opportunities to practice and develop literacy strategies, and
consequently, gain more knowledge in other domains (Lonigan et al., 2000). Those who
experience early difficulties have less practice and, thus, miss opportunities to develop
and grow their skills. These poor readers often develop negative attitudes about reading
and school in general, experience difficulties throughout their school years, and are less
likely to graduate from high school (Lonigan et al., 2000).
Reading is a process of translating visual codes into meaningful language. It
requires the interaction and coordination of multiple skills, including the recognition of
individual letters and/or words, the translation of individual letters into sounds, the
ability to combine these sounds into words, the ability to discern the meaning of a word,
and the interpretation and understanding of the text as a whole (Adams, 1990). While
these processes seem inseparable in the fluent reader, they are not integrated initially.
The acquisition of language and literacy occurs along a developmental continuum,
which starts early in the life of a child.
Developmental models of word reading (e.g., Ehri, 1992; Frith, 1985; Gough &
Hillinger, 1980) focus on the contribution of decoding skills to the development of
fluent word recognition. Decoding skills include letter name and letter sound
knowledge, phonological awareness skills (i.e., skills in identifying and manipulating
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sound structures within spoken words), and word identification (Foorman, Anthony,
Seals, & Mouzaki, 2002; Kendeou, Van den Broek, White, & Lynch, 2009). Ehri (1999)
proposed four phases in reading development. In the pre-alphabetic phase, children have
little knowledge of the alphabetic system, and do not form letter-sound connections to
decode words. Instead, they identify words based on visual and contextual cues (e.g.,
STOP is recognised within the context of a road sign). Children progress to the partial
alphabetic phase when they learn letter names and/or letter sounds. Some connections
are made between the letters in words and their sounds; however, they are generally
unable to break down the word into all of its phonemes (e.g., spoon may be misread as
skin based on decoding of the most salient initial and final phonemes). They lack full
knowledge of the alphabet (e.g., vowels). Children move to the full alphabetic phase
when they are able to use their knowledge of letters and sounds to decode new or
unfamiliar words. In the final consolidation or orthographic phase, children consolidate
the knowledge gained in the previous phase and begin chunking letter sequences into
units to facilitate reading fluency and accuracy.
Considerable research has highlighted the significance of the preschool period
for the development of key early or emergent literacy skills that are related to
subsequent reading development (Lonigan & Shanahan; 2010; Whitehurst & Lonigan,
1998). Several models of emergent literacy skills have been proposed (Mason &
Stewart, 1990; Sénéchal et al., 2001; Whitehurst & Lonigan, 1998). Despite some
differences, these models all emphasize preschool children’s decoding (e.g., print
knowledge and concepts), phonological (e.g., identifying rhyming words), and oral
language skills as important emergent literacy skills that are strong, independent
predictors of subsequent reading ability (Lonigan et al., 2000; Wagner, Torgesen, &
Rashotte, 1994; Wagner et al., 1997). The following section reviews these models and
the framework that was used in this PhD.
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Models of Emergent Literacy
Mason and Stewart (1990) suggested that emergent literacy consists of four
main components. Concepts and functions of literacy include knowledge about the act
of reading and its function such as knowing that you read words not pictures, that lists
consist of a set of tasks to be done, and newspapers communicate current events.
Knowledge about letters and words includes knowledge about letter names and sounds,
word identification, and phonological awareness. Writing and composing includes
writing words and composing sentences and stories. Finally, listening comprehension
and word understanding includes being able to define and categorise words and retell
stories.
Rather than four components, Whitehurst and Lonigan (1998) proposed that
emergent literacy consisted of two distinct, but interrelated components: inside-out and
outside-in processes. Inside-out processes or code-related skills encompass the
translation of written symbols into sounds and include letter-name knowledge, lettersound knowledge, and phonological awareness. Outside-in processes are oral language
skills that facilitate understanding of meaning and include vocabulary. They did not
include concepts and functions of literacy. Consistent with this, Sénéchal et al. (2001)
proposed that emergent literacy skills are separate from both oral language skills and
meta-linguistic skills (i.e., phonological awareness). They further proposed that
emergent literacy skills include two components: conceptual knowledge (e.g.,
knowledge of the function of print, perception of themselves as a reader) and procedural
knowledge (e.g., letter-name and letter-sound knowledge). Conceptual knowledge is
also referred to as print concepts, which includes knowledge about the terminology and
act of reading (e.g., knowing which is the front of a book; turning pages from left to
right; reading words from left to right and from top to bottom) and the function of
literacy (e.g., newspaper articles communicate current events while lists consist of a set
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of tasks to be done; Foorman et al., 2002). This is the same as Mason and Stewart’s
(1990) concepts and functions of literacy.
Empirical evidence for distinct aspects of emergent literacy comes from Lonigan
et al. (2000). They conducted confirmatory factor analyses on a range of emergent
literacy tasks and found that models that separated oral language, phonological
awareness, and print/alphabet knowledge fitted better than models that used a single
factor.
While there is evidence that these distinct aspects are related, they show
different relations with subsequent literacy and language skills. Storch and Whitehurst
(2002) found strong relations between code-related skills (letter-name knowledge,
letter-sound knowledge, and phonological awareness) and oral language during
preschool. However, they found that code-related skills measured in kindergarten (at
approximately 5 years) were related to reading achievement measured in Grades 1 to 2
(at approximately 6 to 7 years), whereas oral language skills measured in kindergarten
were directly related to oral language skills in Grades 1 to 2 and only indirectly related
to reading skills in Grade 1 via their relation with code-related skills. From these
findings, it can be concluded that both code-related skills and oral language skills are
important factors in subsequent reading development.
Sénéchal et al. (2001) examined the code-related skills of alphabet knowledge
and phonological awareness separately, along with print concepts and vocabulary (oral
language). They found that only the phonological awareness component of code-related
skills was associated with vocabulary at the beginning of Kindergarten (M age = 5
years). Print concepts were also significantly related to vocabulary. Alphabet knowledge
was significantly associated with phonological awareness and print concepts. Further,
they found that alphabet knowledge at the beginning of Kindergarten predicted alphabet
knowledge at the beginning of Grade 1 (M age = 6.42 years), which, in turn, predicted
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reading acquisition at the end of Grade 1. Similarly, phonological awareness at the
beginning of Kindergarten predicted phonological awareness at the beginning of Grade
1, which, in turn, predicted reading acquisition at the end of Grade 1 and reading
fluency at the end of Grade 3. Consistent with Storch and Whitehurst (2002), they found
that vocabulary at the beginning of Kindergarten predicted vocabulary at the beginning
of Grade 1, but found that it then predicted reading fluency at the end of Grade 3.
However, print concepts did not predict subsequent reading abilities independently of
letter knowledge and phonological awareness (see also Lonigan et al., 2000; Sénéchal &
LeFevre, 2002). Figure 2.1 illustrates this longitudinal model.
As a result of their review and synthesis of the existing literature, Sénéchal et al.
(2001) suggested that emergent literacy is not a unitary construct but argued for a
component model consisting of emergent literacy (i.e., print concepts and letter
knowledge), oral language, and meta-linguistic skills. They recommended analysing
these constructs separately. Accordingly, these skills were examined individually in the
current research project. However, print concepts was not included. Sénéchal et al.
(2001) found overlapping relations between print concepts and vocabulary in
Kindergarten and Grade 1, and concluded that this might reflect children’s general
knowledge about the world (including literacy related topics). Purcell-Gates (1996) also
suggested that print concepts might be a proxy for other early literacy skills or might
simply reflect exposure to literacy-related activities such as parental reading or parent
teaching activities. Further, Sénéchal and LeFevre (2002) have found that most children
aged 4 to 5 years scored at or near ceiling on print concepts. The sample of children in
the current research project was aged 4 to 6 years. Print concepts also has not been
shown to be a predictor of subsequent reading (Lonigan et al., 2000; Sénéchal et al.,
2001; Sénéchal & LeFevre, 2002). Therefore, for these reasons, print concepts was not
included.
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Figure 2.1. Concurrent and longitudinal relations between vocabulary, print concepts,
alphabet knowledge, phonological awareness, and reading. Adapted from “On refining
theoretical models of emergent literacy: The role of Empirical Evidence,” by M.
Sénéchal, J. LeFevre, L. Smith-Chant, and K. V. Colton, 2001, Journal of School
Psychology, 39, p. 453.
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The current research project focused on the other emergent literacy, oral
language, and metalinguistic skills identified in Sénéchal et al.’s (2001) component
model. The following section describes the development of these components (oral
language, letter knowledge, and phonological awareness) and their inter-relatedness as
well as their relations with subsequent literacy skills in more detail.
Oral Language
Children acquire oral language skills to varying degrees prior to entering formal
schooling, which is not the case for other literacy skills (Snow, 1983). Babies engage in
non-verbal “turn taking” by seeking out smiling faces and human voices, and progress
from vegetative or “goo” sounds (2 months) through babbling (5 to 6 months) to the
“one word stage” to express their wants and needs at around 12 months (Brody, 1994).
At 12 months, babies can also understand approximately 40 to 50 words presented in
familiar contexts (Foorman et al., 2002). By 18 to 24 months, they begin using two
word utterances, labelled the “two-word telegraphic stage” (Brody, 1994). Around this
time, there is a rapid increase in both receptive and expressive vocabulary from
understanding approximately 200 words (receptive vocabulary) and producing 50 to
170 words (expressive vocabulary) at 16 to 20 months to producing approximately 250
to 300 words at 20 to 24 months. However, home environments affect the extent of
vocabulary growth. For example, 24-month-old children of talkative mothers produced
and understood 295 more words than those of less talkative mothers (Huttenlocker,
Haight, Bryk, Seltzer, & Lyons, 1991).
In the preschool years (ages 2 to 5), children continue to have a large increase in
vocabulary (both receptive and expressive), accompanied by improved skills in using
language within a social context (e.g., turn taking; conversational timing and repair;
question formation). By the time children enter schooling, it is expected that their
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language will have developed sufficiently to effectively communicate their wants and
needs in conversations lasting several turns.
A certain level of oral language development, particularly in vocabulary, is
essential for understanding text once children begin to acquire reading (i.e., reading
comprehension). For example, Muter, Hulme, Snowling, and Stevenson (2004) found
that vocabulary and grammatical skills predicted reading comprehension, even after
controlling for early word recognition, phoneme sensitivity, and letter knowledge skills.
Similarly, Storch and Whitehurst (2002) found that oral language skills (receptive and
expressive vocabulary) significantly predicted reading comprehension and reading
vocabulary, but not reading accuracy. Oral language skill also has been associated with
decoding skills and phonological awareness in preschool. For example, Muter et al.
(2004) found significant associations between receptive vocabulary and letter
knowledge and phonological awareness (rhyme detection and production, and
beginning phoneme deletion). Others reported significant associations between both
receptive and expressive vocabulary and alphabet knowledge and phonological
awareness skills (Sparks, 2008; Storch & Whitehurst, 2002).
Thus, oral language is an important aspect of emergent literacy and has been
included in numerous models of early literacy skills (e.g., Sénéchal et al., 2001). Both
receptive and expressive vocabulary are important; therefore, in the current research
project, both expressive and receptive language were included in the measures of
emergent literacy.
Letter Knowledge
An important task in learning to read and write is learning the symbol system
(i.e., letter shape) and the conventions of the written language (letter names and
sounds). Alphabet knowledge (i.e., letter-name and letter-sound knowledge) is thought
to be one of the strongest predictors of later reading in young children (Adams, 1990;
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McBride-Chang, 1999). Children generally learn the names of letters before they learn
the corresponding sounds (Foorman et al., 2002; Justice, Pence, Bowles, & Wiggins,
2006). Learning letter names might be easier than learning letter sounds because letter
names are unique and naming objects is a developmentally easier task. Further,
knowing the names of letters facilitates learning letter sounds as the sound of the letter
is often embedded in its name (e.g., /d/ in the letter D). However, Treiman and Kessler
(2004) suggested that knowing the letter name can also have a negative effect for some
letters. For example, some young children say that y makes a /wə/ sound.
Foy and Mann (2006) proposed that letter properties, such as the letter’s position
within the alphabet, whether it is a consonant or a vowel, whether it is associated with a
single sound (e.g., B and /b/ vs. C and /k/, /s/), and literacy instruction, also influence
the ease with which the letters names and sounds are learned. McBride-Chang (1999)
suggested that letters at the beginning of the alphabet are stressed more than those at the
end, influencing the ease of learning their names; however, apart from the letter A,
Treiman and Kessler (2004) did not find evidence to support this proposition. Further,
children tend to learn the names of letters of their own name and those of family and
friends (particularly the name of the first letter of their own name) earlier than other
letters (e.g., Treiman & Kessler, 2004; Treiman & Broderick, 1998). Consistent with
this, Treiman and Kessler found that children perform best when identifying sounds of
letters that have their sound at the beginning of their names (e.g., b, v), perform
moderately well at identifying sounds of letters that have their sound at the end of their
names (e.g., f, m), and perform least well at identifying letter sounds of letters that do
not have their sound in their name (e.g., w).
Children tend to learn upper-case letter names before lower-case names letters
(Treiman & Kessler, 2004). For example, McCormick and Mason (1981) found that
children in Kindergarten and Grade 1 could identify fewer lower case letters than upper
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case letters. They found that children were better at naming upper-case letters that were
not phonologically similar to other letters (e.g., f, l, m, n consist of an /ε/ sound and then
the consonant sound and are, therefore, phonologically similar). They also found that,
for lower-case letters, children were better at naming letters that were the same shape in
upper- and lower-case (e.g., o; s), that were visually dissimilar to other letters (e.g., s
has a distinctive shape, while b has a similar shape to other letters, such as d); and that
were not phonologically similar to other letters. As already discussed, phonological
awareness is also related to letter knowledge in preschool children (Sénéchal et al.,
2001; Storch & Whitehurst, 2002).
Worden and Boettcher (1990) measured letter name (upper- and lower-case) and
letter sounds for children aged 3 to 7 years. They found that, on average, 3-year-old
children could identify the names of 4 upper- and 3 lower-case letters, and 0 letter
sounds. Four-year-olds could identify 14 upper- and 11 lower-case letter names and 6
letter sounds. Five-year-olds could identify 22 upper- and 18 lower-case letter names
and 8 letter sounds. Six-year-olds could identify the names of 25 upper- and 24 lowercase letters and 18 letter sounds and 7-year-olds could identify the names of all 26
upper- and lower-case letters and 24 letter sounds. This showed that the ability to
identify letter names and letter sounds improved with age and that children were
generally best at identifying letter names compared to letter sounds. Similar
developmental trends were reported by Sénéchal and LeFevre (2002) in Canadian 4- to
5-year-olds and by Neumann, Hood, and Ford (2012) in Australian 4-year-olds.
Letter name and sound knowledge are precursors to word identification (Bond &
Dykstra, 1997; Morris, Bloodgood, & Perney, 2003; Sénéchal et al., 2001; Storch &
Whitehurst, 2002). For example, Bond and Dykstra (1997) found that alphabet
knowledge (combined letter name and letter sound knowledge scores) at the beginning
of Grade 1 predicted 26% to 36% of the variance in word recognition skills at the end of
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Grade 1. Storch and Whitehurst (2002) also reported that Kindergarten code-related
skills, which included alphabet knowledge, predicted reading in both Grade 1 and 2.
However, their code-related skills also included print concepts, phonological awareness,
and emergent writing; therefore, the contribution made specifically by alphabet
knowledge to reading was unclear.
Therefore, alphabet knowledge is an important aspect of aspect of emergent
literacy, and has been included in numerous models of early literacy skills (e.g.,
Sénéchal et al., 2001; Storch & Whitehurst, 2002). In the current research project, both
letter-name and letter-sound knowledge were included in the measures of emergent
literacy so that their individual contributions could be examined. Existing studies (Bond
& Dykstra, 1997; Morris et al., 2003; Sénéchal et al., 2001; Storch & Whitehurst, 2002)
only examined composite measures of alphabet knowledge. Given the evidence that
children learn letter names prior to letter sounds, and that learning letter names might be
easier than learning letter sounds (Foorman et al., 2002; Justice et al., 2006), as well as
the recorded differences found in children’s ability at identifying names and sounds of
letters (e.g., Worden & Boettcher, 1990), these might be affected differently by chaos in
the home.
Phonological Awareness
Phonological awareness includes awareness of any phonological unit in the
spoken or written language, including syllables, onsets, rimes, and phonemes (Foorman
et al., 2002). Syllables are the word part containing a vowel or vowel sound (e.g., /e/
/vent/, /wa/ /ter/). Onsets are the initial consonant or consonant cluster (e.g., /k/ in kite;
/tr/ in tree). Rimes are the remaining vowel and any following consonants (e.g., /ite/ in
kite). Phonemes are the individual sound units in the spoken word (e.g., /ch/ /e/ /k/ in
check and /s/ /t/ /o/ /p/ in stop). Onsets and rimes are smaller than syllables but larger
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than phonemes. Rhymes, or rhyming words, share the same rime (e.g., kite and bite),
and, therefore, sound similar.
Researchers have proposed a hierarchical developmental pathway for children’s
phonological awareness skills. Some suggest that children develop syllabic and
trisyllabic (onset-rime) sensitivity earlier than phoneme sensitivity (Lonigan et al.,
2000; Treiman, 2000). Other researchers have suggested a developmental continuum
across linguistic complexity, task complexity, and number of operations. Within
linguistic complexity, phonological awareness progresses from larger phonological
units (e.g., rhyming words) to the awareness of smaller phonological units (e.g.,
phonemes; Anthony & Frances, 2005). Within task complexity, children appear to
detect rhyming words first, then learn to blend sounds (e.g., learning that /c/ and /a/ and
/t/ make cat), and then learn to remove sounds from words (e.g., learning that cart
without the /t/ is car). When detecting phonemes, initial phoneme detection (e.g., cat
and car) is easier than final phoneme detection (e.g., hat and cat; Kirtley, Bryant,
MacLean, & Bradley, 1989). More advanced phonological skills such as substitution
(e.g., substituting the initial phoneme in go to make no) are built on these earlier skills
and develop later (Anthony & Frances, 2005; Foorman et al., 2002).
Researchers have also proposed that phonological awareness is not a unitary
concept, suggesting that rhyming ability and phoneme awareness are separate skills
(Foy & Mann, 2006; Muter, Hulme, Snowling, & Taylor, 1998). Consistent with this,
different relations exist between rhyme detection and phoneme awareness and letter
knowledge and later reading. Foy and Mann (2006) found that phoneme awareness but
not rhyme detection was associated with later reading. They also found that letter-sound
knowledge predicted rhyme detection, letter-name knowledge predicted phoneme
judgement, and both letter- name and sound knowledge predicted phoneme
manipulation. Sénéchal et al. (2001) suggested that these relations were reciprocal, with
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phonological awareness influencing letter knowledge and earlier letter knowledge
predicting later phonological awareness. In addition, phonological awareness and oral
language were also reciprocally related.
Research suggests a strong connection between phonological awareness skills
and learning to read (Bus & van Ijzendoorn, 1999; Sénéchal et al., 2001). Muter and
Diethelm (2001) found that phonological awareness (phonological segmentation ability)
and letter knowledge were the two most important predictors of later reading, after
controlling for vocabulary and non-verbal ability. Children who are more aware of the
sounds in the spoken word are more easily able to understand phoneme-grapheme
connections in written text. This is consistent with Bowey (1994) who found that novice
readers scored higher on phonological awareness tasks than non-readers, even when
controlling for non-verbal ability.
Therefore, phonological awareness is an important aspect of emergent literacy
and foundation skill for subsequent literacy development. Given the different roles
identified for different aspects of phonological awareness in subsequent literacy (e.g.,
Foy & Mann, 2006), three separate aspects of phonological awareness skills were tested
in the current research, rhyme detection, initial phoneme detection, and final phoneme
detection. These aspects also encompass the developmental progression in phonological
awareness and so allow an examination of what aspects might be most vulnerable to
household chaos.
Summary
Researchers have identified oral language (both receptive and expressive
vocabulary skills), letter name and sound knowledge, and phonological awareness
(particularly phoneme awareness) as key precursors to the development of reading
accuracy and comprehension (Mason & Stewart, 1990; Sénéchal et al., 2001;
Whitehurst & Lonigan, 1998). Emergent literacy models have shown that while all three
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are related developmentally, they are predictive of different aspects of subsequent
reading ability (e.g., Sénéchal et al., 2001). For example, oral language skills are
associated with reading comprehension, alphabet knowledge is associated with word
reading accuracy, and phonological awareness is associated with both word reading
accuracy and reading fluency (Sénéchal et al., 2001). Consequently, measures of each
aspect were included in this PhD. While print concepts is also identified in emergent
literacy models, it has not shown significant relations with later reading ability and is
likely to be at ceiling by 4 to 6 years of age; therefore, it was not included in this
research project.
The Role of the Home Environment in the Development of Emergent Literacy and
Language
Whitehurst and Lonigan (1998) defined emergent literacy as not only “the skills,
knowledge, and attitudes that are presumed to be developmental precursors to
conventional forms of reading and writing” but also as “the environments that support
these developments” (p. 849). Consistent with this definition, research has examined the
experiences and environmental factors that influence the development of these skills, as
well as that of reading (Whitehurst & Lonigan, 1998).
Different theoretical frameworks are relevant to this research. Vygotsky’s (1978)
social-cultural theory recognised that children’s development is an ongoing process
beginning in the home prior to formal schooling, meaning that the development of
emergent literacy skills cannot be separated from the social context. For example,
Vygotsky (1978) proposed that children learn most effectively when they are within
their “zone of proximal development”. The zone of proximal development includes
contexts or activities that the child could achieve with support or guidance, but not
independently. Vygotsky (1978) proposed that parents help children to learn within
these zones by providing guidance and direction where needed during more complex
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tasks (i.e., scaffolding; Griffin & Cole, 1984). Researchers have investigated how
parents provide scaffolding on emergent literacy tasks (see case study by Neumann,
Hood, & Neumann, 2009), and show positive relations between parental scaffolding and
early literacy skills (e.g., Aram & Levin, 2002; Neumann et al., 2012)
From a broader contextual basis, Bronfenbrenner’s (1979; 1999) bio-ecological
model suggested that the environments surrounding a child, and the interactions within
and between these environments, influence development. Bronfenbrenner also
suggested that characteristics of the child (e.g., temperament, gender) can shape the
interactions (or processes) within their environments, and, thereby, influence
development. Bronfenbrenner described five main layers or contexts that influence the
developing child. The microsystem consists of the immediate environments of the child,
including their home and the child care or school environment. These microsystems
have been associated with literacy and language development and are important as these
are the primary environments for learning. The general quality of the home as well as
the classroom environments have been positively associated with language and literacy
skills (Baharudin & Luster, 1998; Bradley & Caldwell, 1984; Roberts et al., 2005).
Within this layer or context, proximal processes or interactions occur between the child
and other persons and objects; for example, the interactions between parent and child.
For example, as seen above, scaffolding during parent-child interactions has shown
positive associations with language and literacy (Neumann et al., 2009).
The mesosystem includes the interactions (or processes) among microsystems;
for example, exchanges (or proximal processes) between the child’s parent and teacher.
Vernon-Feagans, Head-Reeves, and Kainz (2004) suggested that children do better
when the beliefs and attitudes of the adults in both settings (i.e., home and school) are
similar. Thus, children developing literacy and language skills may learn more
effectively if their parent’s and teacher’s attitudes about learning and literacy were
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similar. The exosystem includes the systems or environments that a child may not
directly encounter, but nonetheless influence their development; for example, their
parent’s working environment. Employment itself can bring positive resources such as
income, routine, and sources of social support; however, it can also be negatively
influential in terms of parental stress and time available for family activities and
relationships (Repetti & Wang, 2010). The macrosystem includes larger scale cultural
values and customs, laws, political and economic environments, and natural forces,
which can shape the quality and quantity of the interactions within the other layers or
contexts. For example, cultural beliefs around parenting and the importance of literacy
skills can shape interactions between parent and child. Last, the chronosystem refers to
the dimension of time across person and environment. Temporal dimensions include
cumulative impacts of contexts or proximal processes on the developing child. For
example, poverty can influence development in different ways depending on whether it
is transient or chronic in nature (Wachs & Evans, 2010). Taken together,
Bronfenbrenner proposed that context, proximal processes (i.e., interactions with person
and object within the environment), personal characteristics, and time combine to
influence child development.
Both Vygotsky (1962) and Bronfenbrenner (1979; 1999) emphasised the role of
the environment in relation to the child’s development. For young children, the most
important context or environment is his/her home environment and the interpersonal
relationships that occur there. Children spend most of their time in this environment,
and it is the most influential in the early years of development (Belsky, 1984;
Bronfenbrenner, 1979; 1999). The development of language and literacy can be viewed
as situated within those social contexts.
Research has focused on the relations between social address variables
(macrosystem variables), such as socio-economic status (SES) or income, and
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children’s language and literacy skills (Serpell, Baker, & Sonnenschein, 2005). Such
variables typically show a weak yet significant relation with emergent literacy skills
(e.g., Johnson et al., 2008; Pike et al., 2006). Research has also attempted to explain
why social address variables are associated with literacy, focusing more on the
characteristics of the environment itself (Serpell et al., 2005). Emergent literacy theory
emphasizes the importance of one particular social context or environment, the home
literacy environment (Crawford, 1995).
The home literacy environment consists of the resources and opportunities
available to children within the home (e.g., having a large number of print materials
available for children; Johnson et al., 2008) and the parent resources (e.g., beliefs about
reading) that enable these opportunities to occur (Foy & Mann, 2003). Examples of
home literacy environment activities include parent reading and parent teaching of letter
names and sounds (Hood et al., 2008; Sénéchal, & LeFevre, 2002). Foster, Lambert,
Abbott-Shim, McCarty, and Franze (2005) found that the home literacy environment
fully mediated the relation between SES (operationalised as education level and
income) and emergent literacy and language skills (receptive vocabulary, phonemic
awareness, and parent report of literacy skills). This suggests that SES factors affect the
home environment context through mechanisms such as greater availability of print
materials like storybooks and more frequent and/or effective parent-child interactions,
such as story book reading, which, in turn, influence children’s emergent literacy and
language skills.
A great deal of research has examined the role of the early home literacy
environment in the development of emergent literacy and subsequent reading.
Researchers have identified a number of literacy-related home experiences associated
with positive literacy outcomes, including the availability of print materials, story-book
reading, and parent-teaching activities. For example, Storch and Whitehurst (2001)
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found that home literacy environments (operationalised as frequency and duration of
joint book reading, the number of books in the home, the number of visits to the library,
and children’s home literacy behaviours) were associated significantly with children’s
performance on receptive and expressive language measures. In a meta-analysis by
Scarborough and Dobrich (1994), one aspect of the home literacy environment, parent
story book reading independently accounted for 7% to 8% of the variance in emergent
literacy skills in pre-schoolers and about the same variance in reading achievement in
children from kindergarten to Grade 3. A review by Bus, van Ijzendoorn, and Pellegrini
(1995) also found that the frequency of parent story-book reading was positively
associated with a range of literacy outcomes in children across a range of ages;
however, they did note that the effects were stronger in the earlier stages of emergent
literacy and beginning reading.
Some researchers have found that different aspects of the home literacy
environment are relevant to different aspects of emergent literacy. For example, more
frequent parent-child story book reading was associated with better receptive language
(receptive vocabulary and listening comprehension) in young children, which, in turn,
predicted later reading outcomes (e.g., word reading); whereas, formal parent literacy
teaching was associated with better letter knowledge and word identification, which, in
turn, predicted later reading outcomes (Hood et al., 2008; Sénéchal & LeFevre, 2002).
Whitehurst et al. (1994) found the same pattern of results in an intervention study,
showing that increasing the frequency of parent-child story book reading was associated
with gains in vocabulary, while increasing the teaching of letter-name and letter-sound
knowledge at childcare was associated with gains in reading and writing in 4-year-old
children. However, neither aspect of the home literacy environment was related to
children’s phonological awareness (Sénéchal & LeFevre, 2002). Some studies,
however, have found associations between the home literacy environment and
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phonological awareness (see Foy & Mann, 2003; Johnson et al., 2008; Niklas &
Schneider, 2013).
Beyond these specific parent-child literacy activities in the home environment,
researchers have been interested in the contributions of the broader family context to
children’s language and literacy development. For example, stimulating home
environments have been shown to be positively associated with measures of language
and literacy (Bradley & Caldwell, 1984; Elardo, Bradley, & Caldwell, 1977). Aspects of
the broader parent-child relationship, such as parenting style, also have been associated
with children’s literacy skills (e.g., Vernon-Feagans et al., 2012).
One of the most widely used measures of the broader home environment is the
Home Observation for Measurement of the Environment (HOME; Caldwell & Bradley,
1984). The HOME measures the quality and quantity of support and stimulation
available to a child within their home through a semi-structured interview and
observational checklist. It is conducted within the home environment with both the
primary parent and child, and takes approximately 45 to 90 minutes. There are different
versions of the HOME based on the child’s age (under 3 years; 3 to 5 years; 6 to 9
years; and 10 to 14 years). Each version demonstrates adequate reliability (e.g.,
Elementary HOME yielded an internal reliability coefficient of .90 for the total score,
with subscale coefficients ranging from .52 - .80; Bradley, Caldwell, Rock, Hamrick &
Harris, 1988). Validity for the HOME has been supported by factor analysis (e.g.,
Bradley, Mundfrom, Casey, & Barrett, 1994), by demonstrating associations with
expected variables, such as socio-demographic variables (e.g., welfare status, maternal
education and occupation, presence of father, paternal occupation, and household
crowding; Elardo, Bradley, & Caldwell, 1975) and cognitive development (e.g.,
Johnson et al., 1993; Molfese, DiLalla, & Lovelace, 1996), and by changes in scores
following family interventions (e.g., Martin, Ramey, & Ramey, 1990). See review by
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Totsika and Sylva (2004). Baharudin and Luster (1998) found that total scores on the
HOME were associated positively with word recognition and reading comprehension in
young children in both African American and Caucasian samples. Further, Roberts et al.
(2005) found that total HOME score was the strongest predictor of children’s early
literacy and language skills, over and above the home literacy environment.
Another well-known measure of the home environment that has been used in
studies of children’s language and literacy development is the Family Environment
Scale (FES; Moos & Moos, 1994). This is a 90-item questionnaire that measures
perceptions of (a) the type and emphasis of interpersonal relationships within the family
(Relationship Dimension; 3 subscales), (b) the types of family interests, activities and
goals (Personal Growth Dimension; 5 subscales), and (c) the extent and role of
organisation and structure in planning and managing family life (System Maintenance
Dimension; 2 subscales). As with the HOME inventory, items on the FES are rated on a
binary scale (FES: True/False; HOME: Present/Not Present), which allows for easy
scoring; however, this does not allow for more subtle information to be gathered. Moos
& Moos (1994) reported adequate internal consistency reliability estimates for subscales
(ranging from .61 to .78) and test-retest reliabilities for 2-month and 4-month intervals
(ranging from .54 to .91). However, one meta-analysis indicated that internal
consistency estimates are low in some samples (e.g., families with children who have
chronic health conditions), and suggested caution for use with some populations
(Alderfer et al., 2008). Validity for the FES has been supported by associations with
expected variables (e.g., the Organization and Control subscales are associated with
measurements of predictable and regular family routines; Moos, 1990). Moos and Moos
(1994) also reported evidence of construct validity through comparative descriptions of
normal and distressed family samples, descriptions across family size and cultural
group, and comparisons of parental responses with those of their adolescent children.

Household chaos and Emergent Literacy Development 28
Poor scores on the expressiveness subscale of the FES have been associated with poor
expressive vocabulary in infants (Horwitz et al., 2003). Poor scores on the intellectualcultural orientation subscale have been associated with poorer scores on a range of
language measures in 7- to 16-year-olds (Vachha & Adams, 2005). Scores on the
recreation subscale also have been positively associated with academic achievement in
high school students (Felner, Aber, Primavera, & Cauce, 1985; King, 1998; Nelson,
1984).
Others have looked at a more specific aspect of the home environment, that of
household chaos (Johnson et al., 2008; Petrill et al., 2004; Pike et al., 2006). This is the
focus of this research project. Household chaos has been shown to affect a range of
developmental outcomes including literacy development and general academic
achievement and this is reviewed in detail below.
Household Chaos
The home environment is made up of a set of conditions arranged by the parent
or caregiver that can assist or impede the child’s development (Bradley, 1994; Evans,
2006). The home literacy environment consists of a set of conditions that assists literacy
and language development. The HOME also measures aspects of the general home
environment that assist development. For example, the HOME measures aspects of the
home literacy environment and parent responsiveness and acceptance. Aspects of the
home environment that can impede child development include crowding, noisiness,
disorder, and a lack of routine; that is, household chaos. When chaos occurs within the
home, children’s development is particularly vulnerable to disruptions. As they are still
developing physically and cognitively, they are likely to have less refined coping
mechanisms than adults, are less able to understand the stressors than adults, and are
more likely to be affected detrimentally by chaos and stress when they do occur (Dumas
et al., 2005; Stansfeld & Matheson, 2003).
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In general, household chaos has been defined as an environment that is
characterised by high levels of noise, crowding, and instability, and low levels of
temporal and physical structuring (Wachs & Evans, 2010). Chaotic noise has been
described as noise that is unpredictable and/or uncontrollable (i.e., it is unwelcome and
cannot be escaped or avoided; Cohen, Evans, Krantz, & Stokols, 1980). Crowding is
described in terms of density (i.e., the number of rooms per person; although ratings of
space, taking into consideration people, rooms, furniture, and outside retreats have been
used also; Caldwell & Bradley, 1984; Martin et al., 2011). Order is defined as the
arrangement or disposition of people or things on the basis of a particular method or
characteristic (Cambridge On-line Dictionary), and within the family home environment
reflects the general disposition of the home environment in regards to order or
organisation. Ackerman and Brown (2010) separated chaos into two dimensions that
also incorporate these elements: the physical setting (i.e., noise, crowding, routine) and
psychosocial aspects (i.e., caregiver’s relationship instability, residential instability, and
parent maladjustment factors such as substance use or incarceration). While household
order is defined as the general disposition of the home environment in regards to order
or organisation, routines are defined as specific sets of actions or movements that occur
with regularity or consistency within a particular context (e.g., a bedtime routine of
bath, toilet, book, bed; Fiese et al., 2002). Others have included aspects such as visual
complexity (i.e., posters and displays on walls; Maxwell, 2010), low supervision and
monitoring (Brooks-Gunn, Johnson, & Leventhal, 2010), clutter and messiness (e.g.,
broken windows, glass shards, trash within the home; Brooks-Gunn et al., 2010), and
rush and time pressure (Repetti & Wang, 2010) in their definitions of chaos.
Measures of the broader home environment such as the HOME and FES include
items that assess some aspects that could be considered household chaos. For example,
the physical environment subscale in the HOME inventory has items that assess
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household crowding (e.g., “House has 100 square feet of living space per person”),
order (e.g., “House is reasonably clean and minimally cluttered”), and quiet (e.g.,
“House is not overly noisy – TV, shouts of children, radio, etc.”). Similarly, the family
integration subscale has items that assess household routine (e.g., “Child eats at least 1
meal per day, on most days, with mother and father”). The FES also includes some
items that assess household order; for example, “Activities in our family are carefully
planned” from the organisation subscale.
However, there are more specific measures of household chaos. Martin et al.
(2011) used home observations and parent reports to assess multiple dimensions of
household chaos: noise (combination of observed level of noise from inside and outside
the home, as well as parent report of the extent to which the television was generally
on), crowding (combination of observed space relative to the number of people and the
amount of furniture), routine (combined parent reports of family mealtime frequency,
parental rules, and enforcement of rules), and instability (e.g., changes in marital status,
primary caregiver, and residence). They found that lack of routine and the television
generally being on when the child was around 2.5 years significantly predicted their
receptive vocabulary at age 5 years. However, Martin et al. acknowledged that their
approach was a poor measure of routine. It did not encompass a range of routines in the
home, but rather only one question about mealtime routine and two questions about
rules in the home. They suggested that a measure of routine should also encompass
bedtime and mealtime routines at a minimum. In addition, as they did not report the
internal consistency or other psychometric properties of this measure, it is unclear as to
how adequate it was.
Matheny et al. (1995) criticised the use of direct observations, an approach used
with the HOME, and comprehensive environment scales, such as FES, as being time
consuming and costly. They developed the Confusion, Hubbub, and Order Scale
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(CHAOS; Matheny et al., 1995) to meet the need for a low cost, time efficient measure
of multiple dimensions of chaos in the home environment. This has become the most
widely used measure of household chaos. The CHAOS scale is a 15-item forced-choice
questionnaire, which assesses the extent to which the home environment is
characterised by noise, confusion, hubbub, frenetic activities, and disorganisation.
Example items included “You can’t hear yourself think in our home”, “There is very
little commotion in our home”, “It’s a real zoo in our home”, and “First thing in the day,
we have a regular routine at home”. Items are summed to create a total score, which
reflects the general level of household chaos within the home. The scale has recorded
adequate internal consistency (α = .79) and 12-month test-retest reliability (r = .79).
Validity has been supported by associations with expected variables (e.g., Purdue Home
Stimulation Inventory; Matheny et al., 1995). Dumas et al. (2005) provided further
support for validity, finding that household chaos was associated with expected parent
(e.g., harsh or inconsistent discipline) and child factors (e.g., high levels of angeraggression and behaviour problems) across a range of ages and for both community and
minority groups.
More recently, studies have used a shortened 6-item version of this measure.
There is no formal rationale provided in the literature for the selection of the six items
included in this scale. The CHAOS – Short has produced low internal consistency
coefficients ( = .56 to .63; Coldwell, Pike, & Dunn, 2006; Deater-Deckard et al.,
2009). No research has examined the efficacy of the 6-item scale compared to the 15item scale. However, scores on this 6-item measure have also shown expected
associations with parent and child variables. For example, Pike et al. (2006) reported
relations with behaviour problems in children using the 6-item measure that were
similar to those reported by Dumas et al. (2005) using the 15-item measure. Johnson et
al. (2008) factor analysed the 6-item scale and found that two 3-item factors emerged,
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household quiet (or noise) and household order. There was a moderate positive
correlation (r = .33) between these factors, supporting that these are related but
separable aspects of chaos. However, they did not report reliability estimates for these
two factors. No studies are known that have factor analysed the 15-item CHAOS scale
to confirm a similar underlying factor structure. Johnson et al. then examined the
relation between these two factors and early literacy and language development. While
household order was significantly, positively related to early literacy and language
development, household quiet was not.
Order and quiet are only two of the aspects of chaos in the home that have been
identified in definitions. Other important aspects include crowding and household
routines and rituals. The CHAOS measure includes one item that appears to assess
routine (i.e., “First thing in the day, we have a regular routine at home”). The order
factor derived from the CHAOS – Short (Johnson et al., 2008) included items that
appeared to assess both order (“We are usually able to stay on top of things”) and
routine (“The children have a regular bedtime routine”). Matheny et al. (1995) also
stated that crowding is captured under the construct of general home confusion, which
includes aspects such as noise, crowding, and situational traffic patterns. However, no
separate crowding factor emerged from the factor analysis of the CHAOS – Short
(Johnson et al., 2008). Without a factor analysis of the full CHAOS measure it is
unclear whether there are in fact separable quiet/noise, order, routine, or crowding
factors. However, the CHAOS measure does not appear to have any item that
specifically assesses crowding.
Crowding is generally regarded as relating to factors such as room size, group
size, number of rooms, and age distribution of children. A review of household
crowding by Evans (2006) reported that the critical measure of household crowding was
the number of rooms per person (or number of persons per room). This direct measure

Household chaos and Emergent Literacy Development 33
of crowding or density has been widely used (Brooks-Gunn et al., 2010; Evans, 2006;
Evans, Kim, Ting, Tesher, & Shannis, 2007; Evans, Saegert, & Harris, 2001; Flouri,
2009; Goduka, Poole, & Aotaki-Phenice, 1992; Maxwell, 2003; Widmayer et al., 1990).
Matheny et al. (1995) found only a moderate, negative correlation (r = -.33) between
total scores on the CHAOS scale and the number of rooms per person; that is, higher
CHAOS scores were associated with more crowding. Thus, these measure related but
separable aspects of chaos in the home environment. It is unlikely that the CHAOS
scale alone provides an adequate measure of crowding.
A further dimension of chaos not adequately assessed by the CHAOS measure is
routine or ritual in the home. Family routines have been defined as active
communications that express what needs to be done and when, while family rituals have
been defined as figurative communications conveying who the family is (Fiese & Kline,
1993; Jensen et al., 1983). A lack of routine and ritual is an element in chaotic
household environments (Ackerman & Brown, 2010). Measures of family routines and
rituals in the home environment include the Family Routine Inventory (FRI; Jensen et
al., 1983) and the Family Ritual Questionnaire (FRQ; Fiese & Kline, 1993). The FRI is
a 28-item questionnaire, which assesses repetitive, predictable, and regular activities in
the home (e.g., “Children go to bed at the same time almost every night” and “Children
have special things they do or ask for each night”). It has adequate 30-day test-retest
reliability coefficients (r = .74 to .79) and its validity has been supported by associations
with expected variables (e.g., the FES, Moos & Moos, 1994). The FRQ is a 56-item
scale that assesses rituals across seven different settings (dinnertime, weekends,
vacations, annual celebrations, special celebrations, religious holidays, and cultural
traditions). Further, in each setting eight different dimensions (occurrence, roles,
routine, attendance, affect, symbolic significance, continuation, and deliberateness) are
measured. Separate setting and dimension subscores can be derived as well as total
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scores. Fiese and Kline (1993) reported Cronbach’s alpha reliability coefficients ranging
from .61 to .87 across setting sub-scores and .52 to .79 across dimension sub-scores.
Thus, some subscales have unacceptably low internal consistency. Four-week test-retest
reliability coefficients ranged from .64 to .86 and .60 to .81, respectively. Its validity
has been supported by associations with expected variables (e.g., the FES, Moos &
Moos, 1994).
Evans, Gonnella, Marcynyszyn, Gentile, and Salpekar (2005) included
additional items from the FRI and FRQ with the CHAOS scale to assess a broader range
of chaos dimensions. They reported adequate internal reliability for total scores on their
expanded measure of household chaos (α = .77) and found significant associations with
psychological distress, learned helplessness, and self-regulatory behaviour in children
(M age = 13.1 years). However, they did not factor analyse this extended measure to
determine if separable factors of noise, order, and routine/ritual could be identified.
In this thesis, a similar approach was taken to Evans et al. (2005), with items
from the FRI added to the full CHAOS scale. In addition, a direct measure of crowding
(number of rooms per person; Evans, 2006) was used to give a comprehensive measure
of all of these aspects of chaos. Unlike previous work, these items were subjected to an
exploratory factor analysis in order to determine if separable factors could be identified.
Development of this more comprehensive measure was the first aim for the PhD and
this is reported in Chapter 4.
Household Chaos as a Predictor of Language and Literacy
The second aim was to examine the relations between each dimension of chaos
and the different aspects of emergent literacy (including oral language skills; Study 2).
The next section critically reviews the literature on household chaos and these different
aspects of language and literacy to provide a rationale for the second study.
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Noise. It is suggested that children adapt to chronic noise in their environment
by ignoring or disregarding auditory input (Evans, 2006; Evans & Hygge, 2007). As a
result of this, children also tune out speech, which is critical for language development
and subsequently for literacy development (Evans, 2006; Evans & Hygge, 2007). As a
result, children who reside in households with chronic noise are less adept at tasks that
are dependent on speech perception such as auditory comprehension tasks (Evans,
Hygge, & Bullinger, 1995). Children who are exposed to chronic noise also have higher
blood pressure and stress hormone levels, and are less motivated to work on challenging
tasks, including language and literacy-based tasks (Bell, Greene, Fisher, & Baum, 1996;
Evans, 2006; Evans & Hygge, 2007).
Noise also can indirectly influence children’s development through its effects on
the adults who interact with them (e.g., parents and teachers). Research shows that
teachers in noisy school environments are more fatigued, less patient, and more easily
annoyed than teachers in quieter schools and that they lose time dedicated to instruction
due to noise distractions (Evans & Hygge, 2005; Kryter, 1994). Similarly, parents in
noisier home environments are less responsive to their children (Corapci & Wachs,
2005; Matheny et al., 1995). Thus, noisy home environments may restrict parents’
ability to hear the child’s attempts at interaction or their vocalisations, thereby affecting
the number and quality of opportunities for literacy and/or language development.
Research on noise and child developmental outcomes typically have examined
noise-affected classroom environments in relation to nearby quieter schools and have
measured noise as sound level in decibels (see Evans, 2006 for review). These studies
show that chronic noise (although noise far below the level sufficient to produce hearing
damage) has a detrimental effect on a range of developmental skills, including language
and literacy skills. For example, Hygge, Evans, and Bullinger (2002) followed three
groups of children (N = 326, M age = 10.8 years) in a longitudinal study. Group 1
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attended a primary school where an International Airport was closing. Group 2 attended
a primary school where a new International Airport was being built; while Group 3
attended a primary school that was not near any airport (control group). Data were
collected prior to the opening or closing of the airports (Time 1), and twice after this
(Times 2 and 3). Cross-sectional results showed that at Time 1, Group 1 (children who
were near the airport) displayed deficits in long-term reading comprehension and
episodic memory compared to the other two groups. This group showed improvements
after the airport closed. Conversely, Group 2 declined on the same two abilities over
time after their airport opened. Both Evans and Maxwell (1997) and Stansfeld et al.
(2005) reported similar results, finding that chronic aircraft noise in the classroom was
associated negatively with reading comprehension in 5- to 8-year-olds and 9- to 10year-olds, even after controlling for mother’s education, insulation against noise in the
classroom, SES, and longstanding illness.
Fewer studies have examined associations between noise within the home
environment and child development. Those that have produced mixed results. Cohen,
Glass, and Singer (1973) measured expressway traffic heard in the home in decibels.
They found that more noise was associated with poorer word knowledge and reading
comprehension in elementary school children (2nd to 5th Grade). However, once the
child’s auditory discrimination ability (ability to distinguish between two phonetically
similar words; e.g., “gear-beer”) was included, these relations became non-significant.
They suggested an indirect relation such that noise affected auditory discrimination,
which, in turn, affected reading skills. Auditory discrimination difficulties are known to
occur in reading disability (e.g., Reed, 1989) and are thought to underlie the
phonological difficulties these individuals show (Tallal, 1980). Thus, noise may
interfere with development of phoneme discrimination and other phonological skills,
which, in turn, are important for literacy development.
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Other studies of household noise have used observational or parent-report
measures of noise. Carew and Clark-Stewart (1980) found that the background noise of
a television (observer rated) was associated negatively with language skills in children,
although this relation was only found up until the age of 2 years. Consistent with this
developmental difference, Martin et al. (2011) found that parent reports of having a
television on in the home taken when children were 2.5 years of age was not predictive
of receptive vocabulary scores when the children were 5 years old, although it was
predictive of attention difficulties and aggression at age 5. Further, they found that
observer ratings of household noise coming from inside and outside the home when the
child was 2.5 years were not associated with receptive vocabulary or any other child
outcome variables at 5 years.
Johnson et al. (2008) measured household quiet using the CHAOS – Short
(parent report). Contrary to Martin et al.’s (2011) findings, they found significant
bivariate correlations with concurrently measured receptive vocabulary in 6-year-old
children. However, this relation was no longer significant once household order, the
home literacy environment, maternal reading ability, and maternal education were
controlled. Contrary to Cohen et al.’s (1973) findings, Johnson et al. did not find
significant bivariate correlations between household quiet and the child’s scores on
phonological awareness and reading tasks from the Woodcock Reading Mastery Test
(Woodcock, 1987). However, unlike the previous studies, Johnson et al. used a twin
sample. They posited that household noise was not associated with language and
literacy skills in their study, because twins might be better able to withstand household
noise because they are generally exposed to a higher level of background noise. No
other study has examined noise/quiet and phonological awareness.
Last, Boman, Enmarker, and Hygge (2005) manipulated noise experimentally to
determine the effect on older children’s (aged 13 to 14 years) reading ability. They
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found that reading comprehension, measured by cued recall and recognition, showed
greater deficits for those children exposed to meaningful, irrelevant speech and traffic
noise, compared to those in a quiet control setting.
In summary, classroom noise (using a measure of sound level decibels) has been
consistently associated with poorer literacy and language skills in school-aged children
(Evans & Maxwell, 1997; Hygge et al., 2002; Stansfeld et al., 2005). However, studies
examining household noise have produced mixed results. Differences in these results
may be due to how noise was measured (i.e., those that have not found a significant
association have used parent report or observation; Martin et al., 2011) and the sample
tested (i.e., twins; Johnson et al., 2008). These household studies are also limited
because they either included a limited number of language and literacy skills or
composite measures. For example, Martin et al. (2011) only included receptive
vocabulary and Johnson et al. (2008) used a composite measure. No study has examined
the relation between household noise and children’s ability to identify large
phonological units (e.g., rhyming) versus the more complex task of identifying small
phonological units (e.g., sounds at the beginning/end of words) individually or
household noise and children’s ability to identify letter names and letter sounds. The
current research examined this in Study 2, which is reported in Chapter 5.
Crowding. It is suggested that children adapt to chronic crowding by using
withdrawal as a coping strategy, which leads to less engagement in activities and less
constructive play (Evans, 2006). Crowding also influences a child’s ability to learn by
reducing motivation and increasing psychological distress (Evans, 2006). It also affects
development indirectly through parents and teachers; for example, parents in crowded
homes use higher levels of punitive discipline (Evans, 2006) and are less responsive as
parents and engage in less monitoring of children (Bradley & Caldwell, 1984; Evans et
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al., 1999). Crowding also is associated with fewer literacy resources, toys, and play
equipment (Evans, 2006).
Numerous studies have shown that school aged children who reside in crowded
homes do more poorly on standardized reading tasks (e.g., Evans, Lepore, Shejwal, &
Palsane, 1998; Saegert, 1982). Maxwell (2003) also found that Grade 2 and 4 children
from more crowded homes scored lower on word identification than those from less
crowded households. In addition, Goduka et al. (1992) found that South African
children aged 5 to 6 years who resided in more densely crowded households had poorer
receptive vocabulary, after controlling for parental education and occupation. Thus, this
association was not due to SES as this was controlled.
However, not all studies find these relations and this may be due to differences
in how crowding is measured. Martin et al. (2011) measured household crowding using
estimates of space relative to people and furniture. Contrary to other studies, they did
not find an association between this measure taken when children were 2.5 years and
receptive language at 5 years. Both Goduka et al. (1992) and Maxwell (2003), who did
find that crowding was related to language and literacy skills, used the more wellknown and accepted measure of density as number of rooms per person. There may be
other explanations for these different findings. Martin et al. suggested that previous
studies reporting associations between crowding and child outcomes have generally
used a limited number or no control variables, including other chaos variables.
Consequently, they controlled for child age and gender; maternal age, education, and
ethnicity; income per capita; marital status; and family size, which might explain their
null result. Family size, in particular, would have substantial overlap with crowding and
once it was controlled, any variability explained by crowding might be removed. Martin
et al. also measured crowding 3 years prior to the language measures, so this
methodological difference might also explain these different results.
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More generally, crowding has been associated with general cognitive
development and academic achievement. Wachs (1978) examined the relation between
the physical home environment (scores on items from the Purdue Home Stimulation
Inventory, PHSI, Wachs, 1976), at 12 - 14 months, 15 - 17 months, 18 - 20 months, and
21 - 23 months) and children’s scores on the Stanford Binet Intelligence Scale (1960) at
31 months of age. The PHSI included items measuring household crowding
(rooms/number of people in the home), household noise/confusion (rated by observer),
and routines (e.g., regular naptime, regular mealtime). The most consistent relation with
subsequent cognitive development was that with household crowding, with more
crowding associated with poorer scores on the Stanford Binet Intelligence Scale. Evans,
Ricciuti, et al. (2010) found similar relations between crowding at 15 and 36 months
and cognitive development at 36 months. Significant relations also have been found
between crowding and academic achievement in older children. Evans et al. (1998)
found that 10- to 12-year-old children in crowded homes performed more poorly on
school achievement tests, which included measures of language and literacy skills.
In summary, evidence exists for a relation between crowding and word
identification (Maxwell, 2003) and standardized reading tasks (e.g., Evans et al., 1998;
Saegert, 1982); however, there are mixed results in relation to associations between
crowding and receptive vocabulary (Goduka et al., 1992; Martin et al., 2011).
Differences in results may be related to the control variables included and how
crowding was measured. No study has investigated the relation between crowding and
phonological awareness skills nor expressive vocabulary. Study 2 in this PhD examined
crowding in relation to the full suite of emergent literacy skills.
Order. To date, only two studies have examined household order and language
and literacy skills in young children. Johnson et al. (2008) found that household order
(from the CHAOS – Short scale) was significantly, positively related to scores on the
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Woodcock Reading Mastery Test (1987; a measure of word identification, letter
identification, and word attack), phonological awareness (using a measure combining
compound and syllable deletion, phoneme deletion, rhyming discrimination, rhyming
production, isolation, and segmentation tasks), and receptive vocabulary in 455
Kindergarten and first grade twins (mean age 6.10 years).
Other evidence using a non-twin sample comes from Vernon-Feagans et al.
(2012). They measured ten household chaos indicators across five home visits
(conducted from 2 months to 36 months of age). These items were factor analysed to
form two factors of instability (e.g., total number of times the child moved residence
and total number of changes in the primary and secondary caregiver) and
disorganisation (e.g., number of rooms/number of people, number of hours television
watched per day, a rating of the cleanliness of the home, rating of preparedness for
home visit, and neighbourhood noise heard in the home). The disorganisation factor
included items similar to the 3-item order factor used by Johnson et al. (2008). For
example, both used an item assessing the frequency that the television was on in the
home. However, this item also could be conceptualized as assessing noise. VernonFeagans et al.’s disorganisation factor also had an item that measures crowding. They
found moderate negative correlations between disorganisation and expressive and
receptive vocabulary at 36 months, after controlling for multiple variables (child age,
gender, temperament, prenatal exposure to alcohol/drug use, maternal age at the birth of
first child, presence of a partner, primary caregiver education, employment history,
depression, income/needs ratio, and geographic isolation). However, the low
Cronbach’s alpha (.67) of this disorganisation factor indicates that it may not have been
measuring a unitary construct with some aspects of noise and crowding contained in
this. Given that both of these studies had items in their order/disorganisation factors that
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could be seen as tapping other aspects of chaos, firm conclusions about the relation
between order and language and literacy skills cannot be drawn.
Dunifon, Duncan, and Brookes-Gunn (2001) operationalized order and
organisation within the family home as household cleanliness. Observers rated the
cleanliness of the home environment during 5 home visits across 5 years (cross year
reliability coefficient = .86) and followed up the children 25 years later. They found that
cleanliness within the childhood home predicted the offspring’s level of schooling as
well as income 25 years later. These relations were independent of SES and parental
education and cognitive ability. These findings suggest that order and organisation
within the home, of which cleanliness is an indicator, have important implications for
schooling success and, via that, employment success. While completing more years of
school is likely to be related to better language and literacy skills, this association was
not specifically assessed.
In summary, only two studies have included order as a predictor of language and
literacy skills (Johnson et al., 2008; Vernon-Feagans et al., 2012) and both have some
limitations. Johnson et al. (2008) reported associations between order and the
Woodcock Reading Mastery Test (1987), phonological awareness, and receptive
vocabulary. However, their measure was confounded, as it included an item that could
be seen as tapping noise. Further, the psychometric properties for this factor were not
reported and the CHAOS – Short has previously recorded poor psychometric properties
(Coldwell et al., 2006; Deater-Deckard et al., 2009). Johnson et al. also used a twin
sample, raising questions about the generalizability of their results to the general
population. Finally, they used composite measures of emergent literacy so it is unclear
whether each aspect of literacy shows the same relation with household order. VernonFeagans et al.’s (2012) measure of household order was also confounded, including
items tapping crowding and noise. It showed poor reliability, and they only measured
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the relation with vocabulary. The other study that examined aspects of order and
achievement outcomes, Dunifon et al. (2001), did not specifically assess language or
literacy skills. The current research project tested the relation between order and the full
range of emergent literacy skills outlined in Sénéchal et al.’s (2001) model. Further,
prior to these relations being tested, the extended measure of household chaos was
factor analysed to ensure that a reliable measure of household order was used.
Routine. Few studies to date have included routine when measuring chaos, and
few have examined the relation between routine and language and literacy development.
However, a lack of routine and ritual has been negatively associated with child
adjustment (see review by Fiese et al., 2002) and a lack of routine has been associated
with some literacy and language outcomes (e.g., Martin et al., 2011; Weigel, Martin, &
Bennet, 2010).
Martin et al. (2011) is the one study to date that used a multidimensional
measure of household chaos that included lack of routines (sum of three items:
mealtime frequency, parental rules, and extent to which rules are enforced). They found
that a lack of routine in the home when the child was 2.5 years predicted poorer
receptive vocabulary at age 5, after controlling for child age, maternal age, income,
maternal education, maternal ethnicity, and family size. However, they also suggested
that their measure of routine was “thin” (p. 14), and that measures of routine should
encompass bedtime and mealtime routines at a minimum.
Weigel et al. (2010) examined the relation between FRQ scores and one aspect
of emergent literacy: print concepts. They found that more routine was associated with
greater print concepts in 3-year-old children, but this relation was weak. As detailed
earlier, the current research did not focus on print concepts due to assessing older
children at which point print concepts was expected to have reached ceiling.
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Last, those examining language and literacy related routines also provide
support for the importance of routines in literacy and language development. For
example, Serpell, Sonnenschein, Baker, and Ganapathy (2002) found that regular dinner
conversations, reading, and homework routines in the home were associated with higher
basic reading and comprehension skills in Kindergarten to third grade children. Literacy
routines are also assessed as part of home literacy environment measures. This also has
consistently shown significant relations with children’s language and literacy skills
(e.g., Hood et al., 2008; Sénéchal & LeFevre, 2002).
In summary, to date, only the relation between household routine and receptive
vocabulary (Martin et al., 2011) and print concepts (Weigel et al., 2010) has been tested.
Further, these two studies both measured household routine when children were aged 3
years or younger, although Martin et al. (2011) did use that to predict vocabulary at 5
years. Therefore, further work is needed. The current study extended this work to
examine the relation between routine and emergent literacy skills in Preparatory aged
children. Martin et al. suggested their routine measure was inadequate so the current
study incorporated a broader range of items assessing household routine. Further, no
study has examined the relation between routine and expressive vocabulary, alphabet
knowledge, or phonological awareness skills. The current research project included the
full range of emergent literacy skills.
Summary. Most studies examining the relations between household chaos and
literacy and language development in children have either tested associations using a
single aspect of household chaos (e.g., crowding; Maxwell, 2003) or a single composite
measure of household chaos (e.g., Petrill et al., 2004; Pike et al., 2006). For example,
Pike et al. (2006) measured household chaos using the CHAOS – Short total score and
found that household chaos predicted children’s expressive vocabulary, as well as nonverbal cognitive abilities. This was after taking into consideration child gender, minority
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status, maternal medical history/status, twin medical history/status, maternal depression,
maternal feelings, and maternal discipline. Petrill et al. (2004) also used total scores on
the CHAOS – Short scale and found similar outcomes.
Only a few studies (Johnson et al., 2008; Martin et al., 2011; Vernon-Feagans et
al., 2012) have examined how separate aspects of household chaos are associated with
children’s language and literacy development. These studies have found different
relations with child outcomes for the different household chaos factors. For example,
Johnson et al. (2008) found that household order but not quiet was significantly,
positively related to reading, phonological awareness, and expressive vocabulary.
However, this was in a sample of twins that may not be representative of the general
population.
In addition, all of these studies used measures with questionable psychometric
properties. The CHAOS – Short has unacceptably low reliability for the total scores
(Coldwell et al., 2006; Deater-Deckard et al., 2009). This might be due to it being
multidimensional rather than unidimensional. Johnson et al. (2008) provided evidence
for the 2-factor structure of the CHAOS – Short, but did not report reliability
coefficients for the individual quiet and order factors. Similarly, Vernon-Feagans et al.’s
(2012) measure of disorganisation had unacceptably low internal consistency
(Cronbach’s alpha = .67). Further, items relating to crowding and noise loaded on the
order/disorganisation factors in Johnson et al.’s and Vernon-Feagan et al.’s studies,
meaning that their results are difficult to interpret as being purely due to order. Martin et
al. (2011) measured routine, but admitted that their measure might be inadequate.
Another limitation of many of the existing studies is that they have used either a
limited number of child language and literacy outcome variables or only used composite
literacy variables. For example, Martin et al. (2011) only measured receptive vocabulary
outcomes, so although they included routine, there is no information about its relation to
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other aspects of emergent literacy. In addition, they only measured receptive and not
expressive vocabulary. Pike et al. (2006) measured expressive vocabulary, but only in
relation to total CHAOS – Short scores. Johnson et al. (2008) measured a wide range of
literacy and language outcomes, but they combined six phonological awareness skills
into one composite phonological awareness measure and combined scores on word
identification, letter identification, and word attack into one composite reading measure.
It is, therefore, unclear if there are differences in the relation between specific aspects of
chaos and different aspects of early language and literacy development. For example,
researchers have suggested that phonological awareness is not a unitary concept, and
that rhyming ability and phoneme awareness are separate skills (Foy & Mann, 2006;
Muter et al., 1998); therefore, different relations might exist between household chaos
variables and these different aspects of phonological awareness. Further work is needed
examining different dimensions of chaos and different aspects of language and literacy.
Current Research
The first objective was to develop a more comprehensive and multidimensional
measure/battery of measures of chaos. Researchers (Johnson et al., 2008; Petrill et al.,
2004; Pike et al., 2006) examining household chaos typically measure chaos using the
CHAOS scale. While no studies to date have examined the underlying factor structure
of the full CHAOS scale, the CHAOS – Short consists of two factors, quiet and order
(Johnson et al., 2008). Other chaos factors identified as important in the literature and
not covered by this CHAOS scale are crowding and routine. Chapter 4 describes the
development of a more comprehensive measure of household chaos. The full CHAOS
scale was supplemented with items from the FRI to measure routine. Rituals were not
specifically included as they have not shown significant associations with receptive
vocabulary, letter recognition, or phonological awareness (Williamson, 2008), which
are important aspects of emergent literacy, the focus in this research program. Further,
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the identified measure of rituals, the FRQ, reported poorer psychometric properties
across some subscales (Williamson, 2008). In addition, a single-item measure of
crowding, density, was included.
The second objective was to examine the relations between the multiple
dimensions of household chaos identified in Study 1 (Chapter 4) and language and
literacy development in Preparatory children. Researchers examining the relation
between household chaos and language and literacy skills in children have found that
more chaotic homes have detrimental effects on these skills (Johnson et al., 2008;
Maxwell, 2003; Petrill et al., 2004; Pike et al., 2006; Vernon-Feagans et al., 2012).
However, they typically have included a small number of household chaos variables
(i.e., a single aspect of household chaos or a single composite measure of household
chaos), which have poor or unreported psychometric properties (Johnson et al., 2008;
Vernon-Feagans et al., 2012). In addition, only a limited number of child language and
literacy outcome variables or only a composite literacy variable have been examined in
relation to chaos. Receptive vocabulary is most often used as the measure of vocabulary
(Johnson et al., 2008; Martin et al., 2011; Vernon-Feagans et al., 2012); however, there
is evidence to suggest that household chaos is related to expressive vocabulary as well
(e.g., Horwitz et al., 2003; Pike et al., 2006; Vernon-Feagans et al., 2012). Most studies
that have included phonological awareness and alphabet knowledge have used
composite measures and not examined relations with individual skills within these areas
of literacy. Given the evidence presented in this chapter that these are separable aspects
of emergent literacy (e.g., phonological awareness; Foy & Mann, 2006; Muter et al.,
1998), it is important to examine them separately. In Chapter 5, the associations
between the multiple household chaos variables derived in Chapter 4 (crowding, quiet,
order, and routine) and individual aspects of oral language (receptive and expressive
vocabulary), alphabet knowledge (letter name and sound knowledge), word
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identification, and phonological awareness (rhyme detection, initial phoneme detection,
and final phoneme detection) skills in children of preparatory age are examined. This
will add to the current literature by testing the relation between multiple aspects of
household chaos, using measures with sound psychometric properties, and a range of
language and literacy skills, allowing specific relations to be identified.
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Chapter 3
Predictors of Household Chaos
Several researchers have proposed explanatory models to account for the
relation between the home environment and child development that include predictors
of the home environment. This chapter critically reviews existing and potential models
of household chaos, focusing on predictors of household chaos. Empirical evidence for
the predictors derived from these models is reviewed.
SES has been consistently associated negatively with measures of the general
home environment as well as chaos. Compared to higher SES families, low SES
families reside in noisier, more crowded, homes (Evans, 2004; Evans et al., 2005;
Saegert & Evans, 2003) and have less routine and structure in the home (Brody & Flor,
1997; Evans et al., 2005; also see review by Evans, Eckenrode, et al., 2010, who discuss
the relation between SES and crowding, noise, routines/rituals, instability, and
composite indices of chaos). Evans et al. (2005) reviewed the literature on the relation
between SES and household chaos, arguing that the relationship between chaos and
child development cannot be explained by SES, but that the relation between SES and
child development, can be, in part, explained by household chaos. Evans, Eckenrode, et
al. (2010) suggested that SES predicts household chaos, which, in turn, predicts poor
child development outcomes; that is, that chaos mediates the established relation
between low SES and poor child development outcomes (see Figure 3.1).
There is much evidence for SES as a predictor of household chaos. Sarsour et al.
(2010) measured SES using the MacArthur Research Network on SES and Health
Questionnaire (2000), which is a composite SES index created using income-to-needs
ratio, family wealth, occupational status, and maternal education level. They found
significant relations between SES and a range of factors from the HOME, with rs
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Figure 3.1. Model proposed by Evans, Eckenrode, et al. (2010), p. 226.

ranging from .22 to .68, in families with 8- to 10-year-old children. The strongest
relation was with the physical environment factor, which includes questions tapping
crowding (e.g., “House has 100 square feet of living space per person”), order (e.g.,
“House is reasonably clean and minimally cluttered”), and quiet (e.g., “House is not
overly noisy – TV, shouts of children, radio, etc.”).
Other studies have measured the association between SES and scores on the
CHAOS measure. Marcynyszyn, Evans, and Eckenrode (2008) reported that SES
showed an average correlation of -.20 with chaos in the home environment; that is,
higher SES was associated with less chaos. Both Petrill et al. (2004) and Pike et al.
(2006) reported a similarly weak negative correlation (r = -.28) between SES
(composite of parent education, parent occupation, and mother’s age at the birth of her
first child) and total CHAOS – Short scores. Deater-Deckard, Chen, Wang, and Bell
(2012) measured socio-economic risk using a combination of relationship status,
paternal education, maternal education, paternal employment status, and housing. They
reported a relation of similar strength (r = .25) between socio-economic risk and total
CHAOS – Short scores; more socio-economic risk was associated with more chaotic
households.
Only one study was identified that examined the relation between SES and
separate dimensions of household chaos. Martin et al. (2011) reported significant weak
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relations between income per capita and instability, lack of routine, television generally
on, crowding, and noise. Of note, relations were stronger with instability, lack of
routine, and crowding than for the noise measures. Relations between SES variables and
crowding have also shown stronger relations in lower SES populations (e.g., Evans et
al., 1998).
Other studies that have included socio-demographic variables relevant to SES
have reported relations with household chaos. Dumas et al. (2005) and Jeon (2010)
reported weak significant relations between total CHAOS – Short scores and maternal
education (r = -.28 and -.18, respectively) and family income (r = -.09 and -.18,
respectively), with higher maternal education and family income associated with less
household chaos. Matheny et al. (1995) found a similar relation between parent
occupation and total CHAOS scores, r = -.24. Parental education, occupation, and
income have also shown significant negative relations with individual household chaos
variables including crowding (number of people per room; Evans, Eckenrode, et al.,
2010; Evans, Ricciuti, et al., 2010; Melki, Beydoun, Khogali, Tamim, & Yunis, 2004),
noise in decibels (see review by Evans, Eckenrode, et al., 2010), parent-rated perception
of noise and disorder (e.g., Johnson et al., 2008), instability and disorganisation
(Vernon-Feagans et al., 2012), and a lack of routines (e.g., Boyce et al., 1977; Jensen et
al., 1983). The age of the mother at the birth of her first child has also been associated
with scores on the HOME (Baharudin & Luster, 1998; Hannan & Luster, 1991), and
CHAOS - Short measure (Dumas et al., 2005), instability (Martin et al., 2011; VernonFeagans et al., 2012), and disorganisation (Vernon-Feagans et al., 2012). Thus, older
mothers have better quality and less chaotic home environments that show more
stability and organisation. However, mother’s age was not related to routine, crowding,
noise, or television on in Martin et al.’s (2011) study. Further investigation into the
relations between specific socio-economic measures and specific aspects of chaos is
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needed. In addition, no study has investigated the relation between a range of SES
factors and household chaos factors within a comprehensive model including
contextual, child, and other parent characteristics.
In summary, the available evidence suggests that SES and chaos are independent
constructs; associations between household chaos and child development remain
significant even when controlling for income or SES (Evans, 2001; 2006; Evans,
Eckenrode, et al., 2010; Pike et al., 2006). SES functions as a predictor of chaos and
through that influences child development (Evans, Eckenrode, et al., 2010). However,
the relations between SES and chaos (both composite and individual aspects of chaos)
are generally weak, with SES explaining less than 10% of the variance in chaos (Dumas
et al., 2005; Jeon, 2010; Matheny et al., 1995). Therefore, other predictors are important
to examine as well.
Repetti and Wang (2010) proposed a model of predictors of chaos, which
included more than just SES. They suggested that parent resources and investments
(e.g., time, energy, and finances), of which SES is a part, are important but also
included parent stress/wellbeing predictors of family chaos variables, such as
unpredictable schedules and disrupted family routines. However, this model has not
been empirically tested.
Household chaos can also be conceptualised as parenting behaviour, and models
of parenting behaviour used to understand it. Parents implement routines and structure
in the household, such as regular mealtimes/homework times. Household order and
household quiet are also considered largely the result of parenting behaviours
(Baharudin & Luster, 1998; Luster et al., 1989). A useful and empirically supported
model for understanding factors related to parenting behaviours is Belsky’s (1984)
model. This model has been used to examine predictors of general parenting behaviour
(e.g., van Bakel & Rikesen-Walraven, 2002), the general home environment
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(Baharudin, 1996; Baharudin & Luster, 1998; Hannan & Luster, 1991), and the early
home literacy environment (Karrass, Van Deveter, & Braungart-Rieker, 2003).
Therefore, it provides a useful model for examining predictors of household chaos as
well, but has not been used in this way to date.
Belsky (1984) proposed that parenting behaviour is multiply determined, and
that parenting behaviours are related to child development outcomes. In particular,
Belsky argued that contextual support factors (e.g., partner support), child
characteristics (e.g., temperament), and parental characteristics (e.g., personality,
general ability, education) were the most influential factors in shaping parenting
behaviour (see Figure 3.2).

Parental
resources

Contextual
supports

Parenting
behaviour

Child
outcomes

Child
characteristics

Figure 3.2. Determinants of parenting behaviour. Adapted from “The determinants of
parenting: A process model” by J. Belsky, 1984, Child Development, 55, p. 84.

Van Bakel and Rikesen-Walraven (2002) examined contextual, child, and parent
predictors of the quality of parenting behaviour. Parenting behaviour was measured
using observational ratings of support, respect of autonomy, structure, quality of
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instructions, and hostility of parent-child interactions. They found that partner support
(contextual supports), child temperament (child characteristic), and parent personality
and education (parent resources) were positively associated with the quality of parent
behaviour. Their findings highlighted the importance of including both trait-based
(personality) and cognitive (education/general ability) parental characteristics when
examining the quality of parental behaviour. Cognitive and trait-based factors are
conceptualised as interrelated but still independent constructs (Block & Kremen, 1996).
Studies have also used Belsky’s model to examine predictors of the general
quality of the home environment. Baharudin and Luster (1998) examined predictors of
the general home environment (total scores on the HOME Inventory) in a study that was
broadly concerned with the relation between the home environment and reading in 6- to
8-year-old children. Consistent with the model, they confirmed that contextual supports,
child characteristics, and parent resources were all related to the quality of the home
environment, and that the home environment, in turn, was associated with child reading
development. The specific contextual factors that predicted the home environment were
the presence of a spouse or partner and having fewer children. Higher family income
was also a unique predictor of higher quality home environments, but only for
Caucasian families, not for African-American families. The child characteristic that
accounted for unique variance was gender; having a female child was associated with
higher quality home environments. Last, the parental characteristics that predicted the
home environment were maternal intelligence (cognitive factor) and the age at which
the mother gave birth to her first child. Mothers who had higher levels of intelligence
and who were more mature provided higher quality home environments. Parental selfesteem (trait-based factor) was also a unique predictor, but only for Caucasian families.
Together, contextual supports (number of children, presence of a partner, and family
income), child characteristics (gender), and parental resources (mother’s general ability,
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age, and self-esteem) accounted for 34% of the variance in the quality of home
environments for Caucasian families and 23% for African-American families. Age of
the child and marital communication were not significant predictors of the home
environment.
Other studies examining predictors of the home environment, which have drawn
on Belsky’s model, have found similar results. For example, Hannan and Luster (1991)
found that the presence of a partner, higher family income, fewer number of children,
easier child temperament, higher maternal intelligence, and older mothers at first birth
were associated with better quality home environments (HOME – Short form). Further,
Baharudin (1996) found that higher family income, fewer children, children with less
difficult temperaments, and higher levels of maternal education and self-esteem were
associated with better quality home environments provided by Malay mothers
(measured using the HOME – Elementary).
Karrass et al. (2003) tested contextual (marital status, family income, level of
education), child (gender and six dimensions of temperament: duration of orienting,
smiling and laugher, distress to limitations, distress to novelty, soothe-ability, and
activity), and parent trait-based factors (parenting stress, parenting hassles, dyadic
adjustment) as predictors of the home literacy environment. They found that mothers
from higher family income homes and who had fewer parenting hassles and stress
provided higher quality home literacy environments.
This research highlights a range of predictors of general parenting quality, the
general home environment quality, and the home literacy environment quality. The
important contextual variables were family income, mother’s age at the birth of her first
child, number of children, presence of a partner, and partner support (Baharudin &
Luster, 1998; Hannan & Luster, 1991; Karrass et al., 2003; van Bakel & RikesenWalraven, 2002). The important child factors were gender and temperament
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(Baharudin, 1996; Baharudin & Luster, 1998; Hannan & Luster, 1991). Parent cognitive
factors were maternal general ability and education level (Baharudin, 1996; Baharudin
& Luster, 1998; Hannan & Luster, 1991; van Bakel & Rikesen-Walraven, 2002). Parent
trait-based factors were personality, self-esteem, and parenting hassles and stress
(Baharudin & Luster, 1998; Baharudin, 1996; Karrass et al., 2003; van Bakel &
Rikesen-Walraven, 2002). The following section discusses research regarding
contextual supports, child characteristics, and parental resources in more detail and
makes a case for them as predictors of household chaos.
Contextual Variables
In addition to the SES variables described in the previous section, the contextual
variables found to predict parenting behaviour and/or general home environment
quality, and for which a case can be made as predictors of household chaos, are number
of children, presence of partner, and partner support. Evidence is also provided that
broader social support is relevant.
Number of children. The number of children predicts parenting behaviour and
the quality of the home environment (Baharudin & Luster, 1998; Menaghan & Parcel,
1991), and has also been associated with household chaos (Matheny et al., 1995). More
children in the home is likely to create more noise, given there are more voices at play
and during activities around the home, and communication between children is likely to
increase in volume and frequency compared to single child homes. Having more than
one child is also likely to influence order and routine in the home given that the parent
would have to coordinate multiple children and possibly even multiple routines. More
children in the home is likely to be more taxing on parent resources (e.g., time, energy,
finances), thereby influencing the quality of the home environment.
The number of children is weakly negatively correlated with total HOME
scores; that is, having fewer children is associated with better quality home
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environments (Baharudin & Luster, 1998; Menaghan & Parcel, 1991). Gottfried and
Gottfried (1984) examined the relation between number of children in the home and the
individual HOME subscales for children aged 15 months and 36 months. More children
in the home was associated with less organisation, fewer and less variety in play
materials, and less parent involvement for 15-month-olds, and poorer quality physical
environment for 36-month-old children. There were no significant relations between the
number of children and other subscales such as responsivity and punishment. The
organisation and physical environment subscales in the HOME include aspects of
household chaos. This suggests that number of children in the home might be associated
with these aspects of household chaos (i.e., order, routine, and noise). Indeed, Matheny
et al. (1995) found a positive correlation between the number of children in the home
and total CHAOS scores for 16-month-old children. This relation was much stronger (r
= .55) than those reported between the number of children and the general home
environment (e.g., r = -.15, Baharudin & Luster, 1998).
Indirect support for a relation between number of children and chaos also comes
from studies that have measured the total number of people in the home or family size
rather than specifically the number of children. Dumas et al. (2005) reported a moderate
positive association between the number of people in the home and total CHAOS
scores. Martin et al. (2011) reported weak positive associations between family size and
a range of household chaos factors including instability, lack of routine, television
generally on, and noise.
The number of children, family size, or total number of people are obviously
related directly to the crowding aspect of chaos via measurement of density. However,
more people, especially more children, also would result in more noise, more difficulty
establishing routines, and less order. It is also possible that more adults in the family
might positively influence the home environment as there are more adults to assist in
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the creation of routines and order and management of children, thereby, reducing noise.
Thus, it is likely it is the number of children, rather than just the number of people, that
increases chaos. However, this has not been tested to date. The current project
incorporated both presence of a partner (additional adult in the home) and number of
children to examine this.
Presence of partner. The presence of a partner in the family home is thought to
influence the home environment in numerous ways. A partner can provide emotional
support, financial support, and practical support (e.g., help with chores), as well as
direct care for the child (Hannan & Luster, 1991). Both Hannan and Luster (1991) and
Baharudin and Luster (1998) found moderate associations between the presence of a
partner and total scores on the HOME inventory for families of children aged between 1
to 2 and 6 to 8 years, respectively. Sarsour et al. (2010) examined individual scales in
the HOME inventory in families with 8- to 10-year-old children. Presence of a partner
had moderate to strong relations with the physical environment (r = .35) and family
integration (r = .81). Both of those subscales include items related to household chaos,
specifically noise and routine (e.g., “child eats at least 1 meal per day on most days with
mother and father”).
Few studies have specifically examined the presence of a partner in relation to
household chaos; however, those that examined marital status found that having a
partner is associated with less household chaos. Vernon-Feagans et al. (2012) reported
weak to moderate strength relations between the primary caregiver’s marital status and
instability (r = -.28) and disorganisation (r = -.41). This showed that having a partner
was associated with less instability and disorganisation. Similarly, Martin et al. (2011)
found that mother’s marital status was weakly associated with family instability,
television generally on, and noise; however, it was not associated with lack of routine
(Martin et al. did question the utility of their routine measure). In both of these studies,
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household chaos was measured when the child was 3 years of age or younger. The
current study will extend this to older children around school-entry age.
These studies show that the presence of a partner is positively related to the
home environment and aspects of household chaos. This contrasts with the negative
relations found between the number of children and family size and these environment
measures. This supports the suggestion that the number of children in the home is a risk
factor for chaos but the number of parents/presence of partner is a protective or
supportive factor. Both of these will be examined in the current project to directly test
this for household chaos.
Perceived social support. While the presence of a partner in the family home
can be influential in terms of providing emotional, financial, and practical support
(Hannan & Luster, 1991), received support does not necessarily equate to perceived
support (Helgeson, 2003). The social supports available to parents typically consist of
support from spouse/partner, extended family, community, friends, and professionals.
Previous research has found support from a spouse or partner to have the greatest
influence on parent behaviour such as behaviour during parent-child interactions
(Belsky & Jaffee, 2006; van Bakel & Riksen-Walraven, 2002). However, there is
evidence to suggest that, for parents in unsupportive marriages, social supports cannot
compensate for the lack of spouse or partner support (Simons, Lorenz, Wu, & Conger,
1993).
Several studies have shown a significant positive association between perceived
support and parent child interactions (see review by Andresen & Telleen, 1992). In
terms of the quality of the home environment, Durrett, Richards, Otaki, Pennebaker and
Nyquist (1986) reported significant positive associations between perceived support
from partner and the organisation subscale of the HOME (r = .43) for American
families with 3- to 4-month-old children. This is relevant to the order/routine aspects of
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household chaos. Baharudin and Luster (1998) also found that better quality marital
relationships (i.e., more communication, more happiness, and less conflict) were
significantly associated with better quality home environments (total HOME scores) for
Caucasian families, after considering other contextual, child, and parent characteristics.
However, Brooks-Gunn, Klebanov, and Liaw (1995) found that general social support
was not associated with the physical home environment (i.e., interior lighting levels;
noise) of 36-month-old children, when other contextual, child, and parent variables were
controlled. However, this sample was children who had been premature with low birth
weight. Low birth weight children are more at risk of experiencing a variety of
cognitive, language, and emotional delays, and parents of low birth weight children are
more at risk of using poorer parenting strategies, which is mainly attributed to their
child’s characteristics such as distress tolerance (Beckwith & Cohen, 1984; Crnic,
Greenberg, Ragozin, Robinson, & Basham, 1983). For these families, social support
may be less important to the quality of the home environment than these other child and
parent characteristics.
Relations have also been found between social support and literacy routines such
as the home learning environment (e.g., Foster et al., 2005; Klebanov, Brooks-Gunn, &
Duncan, 1994). Klebanov et al. (1994) found that more perceived social support was
associated with better quality home literacy environment, which includes routines such
as reading routines, after controlling for a range of contextual (e.g., income), child (e.g.,
age), and parent variables (e.g., parent depression). Klebanov et al. also tested social
support as a predictor of the physical home environment (HOME); however, it was not
a significant predictor in the context of their control variables. Baharudin and Luster
(1998) found that social support was positively associated with HOME scores for
Caucasian families but not African American families. Klebanov et al. did not run
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separate analyses for the different cultural groups in their sample (White, Black,
Hispanic), which may account for these different results.
No study has specifically investigated the relations between perceived support
from different sources and household chaos. However, given the positive relations
between perceived support and literacy routines (Foster et al., 2005; Klebanov et al.,
1994) and generally significant relations with the HOME Inventory, which includes
aspects of chaos (Baharudin & Luster, 1998; Durrett et al., 1986), the current project
included perceived support from significant other, family, and friends as a contextual
predictor of quiet, order, and routine within the home.
Child Variables
The child variables that have been investigated in the context of Belsky’s model,
particularly in studies investigating home environment factors, are temperament and
gender.
Child temperament. Temperament is the physiological foundation for affective
arousal, regulation, and the expression of personality (Goldsmith et al., 1987; Lengua &
Kovacs, 2005). Thus, temperament sets the stage for (a) how a child approaches new
objects and people, (b) how able a child is to adjust to changes within the environment,
(c) the intensity of a child’s reaction, (d) the quality of a child’s mood, (e) the regularity
of a child’s bodily needs, (f) how active a child is, (g) the level of sensory stimulation
required to elicit a response from a child, (h) a child’s level of distractibility, and (i) a
child’s level of persistence (Sarafino, 2000). Of the above characteristics, the first five
(i.e., approach, adaptability, intensity, regularity, activity) have been described as the
most crucial in classifying children as having an easy or difficult temperament
(Sarafino, 2000; Thomas & Chess, 1977). Children with difficult temperaments are
described as being highly emotional, active, and difficult to manage (Churchill &
Stoneman, 2004).
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Child temperament has been associated with the general quality of the home
environment (e.g., Belsky & Jaffee, 2006; Bradley, 1993; van Bakel & RikesenWalraven, 2002) and also with household chaos (Churchill & Stoneman, 2004; VernonFeagans et al., 2012). Those children who are easier to soothe and more sociable and
adaptable are likely to evoke more positive parent behaviours, such as more supportive
care, more stability, and more routinization (Belsky & Jaffee, 2006; Churchill &
Stoneman, 2004), which are characteristics of a quality home environment. Wachs
(1988) measured the home environment of 1-year-olds using the Purdue Home
Stimulation Inventory (PHSI). He reported a bivariate relation between child
temperament measured using the Dimensions of Temperament Questionnaire – Revised
(Windle & Lerner, 1986) and the noise item of the PHSI. In particular, child activity
and mood were related to noise, such that more activity and more negative moods were
associated with noisier homes. Thus, more difficult temperament, which involves high
in activity and negative mood, would likely be related to home chaos through more
yelling, howling, and loud play, which increases noise and makes order and routine
more difficult to establish.
Only a couple of studies have examined temperament and aspects of chaos.
Valiente, Lemery-Chalfant, and Reiser (2007) found that a combined score from three
scales, attention shifting, activation control and inhibitory control, from the Early
Adolescent Temperament Questionnaire (Rothbart, Ahadi, Hersey, & Fisher, 2001),
was positively correlated with total CHAOS - Short. Families with children (M age =
9.55 years) who were better at shifting their attention, managing their activation, and
inhibiting their behaviour experienced less chaos. CHAOS-Short measures order and
noise specifically, indicating that temperament is relevant to these aspects.
In a sample of younger children, Vernon-Feagans et al. (2012) reported weak
bivariate associations between child temperament, specifically distress to novelty and
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limitations, and both instability (r = .19) and disorganisation (r = .24). More difficult
temperament (greater distress and limitations) was associated with more instability and
disorganisation in the home. Children who score higher on distress to novelty and
limitations may fuss and cry more during caretaking activities making it more difficult
for the parent to implement orderliness and routine within the home, and is also likely to
contribute to noise as children vent their distress.
Consistent with this, Churchill and Stoneman (2004) provided evidence that
difficult child temperaments interfere with a parent’s ability to establish routines. They
operationalised temperament as manageability, emotionality, and activity level. In the
whole sample, emotionality (r = -.37) and unmanageability (r = -.28), but not activity
level, were significantly correlated with routine. However, when they examined the
relations for girls and boys separately, only emotionality was weakly associated with
routine for boys, whereas all three temperament factors showed moderate negative
relations with routine for girls.
Relations between child temperament and parenting behaviours relevant to
household chaos have also been demonstrated (Latzman, Elkovitch, & Clark, 2009;
Lengua & Kovacs, 2005; Lengua, Wolchik, Sandler, & West, 2000; van Bakel et al.,
2002). For example, negative emotionality, negative temperament, and poorer selfregulation in children were associated with parents implementing inconsistent strategies
for the child, including inconsistent discipline (Latzman et al., 2009; Lengua & Kovacs,
2005; Lengua et al., 2000). Being able to implement consistent strategies for the child is
important in the creation of order and routine in the home, therefore, relevant to
household chaos.
In summary, various aspects of temperament, such as activity, negative mood,
distress, and inhibitory control, have been associated with noise, order, and routine
(Churchill & Stoneman, 2004; Valiente et al., 2007; Vernon-Feagans et al., 2012;
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Wachs, 1988). However, these studies did not examine these relations in the context of
a full model of parenting, such as Belsky’s model provides. The use of this
comprehensive model in the current project allows the unique contributions of
temperament to these aspects of household chaos to be examined.
Child gender. Research suggests that from very early on there are differences
between boys and girls in relation to how they interact with their environment and also
how their environment is structured for them. For example, boys are more active and
aggressive, engage in more exploratory activities, and use more space compared to girls
(Block, 1983; Eaton & Enns, 1986; Maccoby & Jacklin, 1980). Further, their play is
less structured by adults (Carpenter, 1983). This suggests that environments for boys
might be more chaotic. That is, they might be noisier as they are more active and
aggressive in play and have less order and routine (i.e., less parent-lead structure).
Consistent with this hypothesis, Baharudin and Luster (1998) found that having a male
child was associated with lower quality home environments; although this was only in
Caucasian families but not African-American families.
Findings regarding the relation between gender and household chaos are
inconsistent. For example, Pike et al. (2006) reported a weak correlation between child
gender and total CHAOS – Short scores (with boys associated with more household
chaos). However, others did not find significant relations between gender and specific
measures of household chaos (instability, routine, television generally on, crowding,
noise, and disorganisation; Martin et al., 2011; Vernon-Feagans et al., 2012). All three
studies measured household chaos in similarly aged samples (children under 3 years of
age) so that does not explain these differences. However, Pike et al. used a global
measure of household chaos while the other two studies measured specific facets of
household chaos. This suggests that while no individual relations with gender reach
significance, when total chaos (e.g., Pike et al., 2006) or overall general environmental
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quality (e.g., Bahrudin & Luster, 1998) is measured, there is an overall weak
association. There has been no study that has examined the relation between different
facets of household chaos and gender in older children. The current study does this and
also assesses this relation in the context of other contextual, child, and parent
characteristics.
Parent Characteristics
Apart from the demographic characteristic of maternal age that has been mostly
studied as a contextual, SES-related variable, parent cognitive and trait-based
characteristics have also been examined in relation to Belsky’s model of parent
behaviour.
Cognitive characteristics. The parent cognitive variable that has been
investigated in the context of Belsky’s model, particularly in studies investigating home
environment factors, is general ability. Belsky (1984) did not include parent executive
functioning in his model; however, Azar, Reitz, and Goslin (2008) proposed a model of
parenting that included cognitive skills, schemas, and executive functioning as key
components. Therefore, evidence reviewing the role that executive functioning might
play in explaining aspects of household chaos is included here as well.
Parent general ability. Studies examining the home environment have
operationalized parent general ability in a variety of ways, including standard tests of
general mental ability or intelligence (Bradley, 1993; Baharudin & Luster, 1998;
Hannan & Luster, 1991; Longstreth et al., 1981; Luster & Dubow, 1992), verbal or nonverbal sub-scales of IQ tests (Deater-Deckard et al., 2009; Gottfried & Gottfried, 1984),
vocabulary tests (van Bakel and Riksen-Walraven, 2002), and level of education
(Deater-Deckard et al., 2009). Past research has demonstrated a positive relation
between parent (mainly maternal) general ability, operationalized in various ways, and
the quality of the home environment. Crawford and Allan (1997) found that occupation
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was the best predictor of IQ, explaining 42% of the variance. Parent education was the
second strongest predictor. Therefore, parental occupational status and education can be
seen as proxy measures for general ability.
Using Belsky’s model, Baharudin and Luster (1998; see also Hannan & Luster,
1991) found a significant relation between maternal intelligence (measured using the
Armed Forces Qualification Test; U.S. Department of Defense, 1982) and HOME
scores, after controlling for other parent, child, and contextual variables. Higher
maternal ability was associated with better quality home environments. Other studies
have also reported significant moderate positive bivariate correlations between maternal
IQ and HOME scores (Bradley et al., 1993; Longstreth et al., 1981; Luster & Dubow,
1992). Van Bakel and Riksen-Walraven (2002) examined the relation between parental
general ability and specific parental behaviours relevant to the quality of the home
environment. They found that greater verbal ability (measured using a Dutch translation
of the Peabody Picture Vocabulary Test; Dunn, 1965) predicted higher parent
education, which, in turn, predicted parent behaviours of greater structure and limit
setting, higher quality instructions, greater emotional and autonomy support, and lower
hostility. In other words, the relation between verbal ability and parenting was mediated
by education level.
Few studies have examined parent general ability and household chaos. DeaterDeckard et al. (2009) found a moderate negative correlation between parent ability
(measured using a combination of self-reports of both parents’ levels of education and
maternal scores on the oral vocabulary sub-test of the Stanford-Binet; Thorndike,
Hagen, & Sattler, 1986) and total scores on the CHAOS scale. Thus, parents with higher
general ability reported less chaos in the home. However, in examining one specific
aspect of chaos, noise (observer-rated), Gottfried and Gottfried (1984) did not find a
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relation with maternal general ability (measured using the Vocabulary and Block
Design subtests of the WAIS-R; Wechsler, 1981).
Several studies have found that the proxy measures of parent ability, parental
occupational status and educational level (most often maternal education), show weak to
moderate correlations with HOME scores, with more highly educated parents and those
with higher status occupations having better quality home environments (Baharudin &
Luster, 1998; Hedwig et al., 2002; Luster & Dubow, 1990; Menaghan & Parcel, 1991).
Those looking at household chaos specifically have consistently found similar relations.
Matheny et al. (1995) found weak associations between both occupation and education
and total CHAOS scores. Johnson et al. (2008) found a moderate correlation between
maternal education and the quiet and order factors of the CHAOS - Short. Henry and
Lovelace (1995) found weak correlations between both occupation and education and
family routines. Vernon-Feagans et al. (2012) found moderate to strong correlations
between primary caregiver education and instability and disorganisation, respectively.
Thus, there is a consistent finding that parental general ability, operationalized in
a variety of ways, is predictive of both the general quality of the home environment and
chaos in the home environment, although results for noise are mixed. Most of the work
examining household chaos has used proxy measures of general ability, parental
occupation and education. These are also used as measures of SES (see review by
Evans, Eckenrode, et al., 2010). Therefore, it is important in using these as proxy
measures of ability that other measures of SES are included to account for the inevitable
overlap. In the current research, a range of measures of SES were included in order to
differentiate their contribution from that of general ability operationalized as
occupational status and education level.
To date, no one has examined the relation between parent general ability and all
aspects of chaos in one study, with existing studies measuring only a single or limited
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number of aspects of household chaos (Henry & Lovelace, 1995; Johnson et al., 2008;
Vernon-Feagans et al., 2012) or using an overall chaos score (Matheny et al., 1995).
Further, no study has investigated the relation between general ability and household
chaos in a full model including contextual, child, and parent factors. The current project
extended the existing literature by examining the role of general ability in multiple
aspects of chaos, independently of contextual, child, and other parent characteristics.
Executive functioning. Executive functions are interrelated abilities that are
necessary for the execution of purposeful, goal directed activities (Anderson, 2002;
Gioia & Isquith, 2004). Lezak (1983) argued that executive functions can be
conceptualized as having four components: (a) goal formulation (e.g., determining what
one needs or wants in the future, with reference to oneself and one’s environment), (b)
planning (e.g., the organization of steps and resources required to achieve identified
goals), (c) goal-directed behaviours (e.g., the ability to initiate, maintain, switch, and
stop sequences of complex behaviours in a structured and purposeful fashion), and (d)
effective monitoring (e.g., perceive errors, self-correct, and regulate the qualitative
aspects of goal-directed behaviour, such as their intensity and tempo). According to
Chan (2001), disrupted executive functioning, or executive dysfunction, includes poor
inhibition of behavioural and emotional responses, disrupted intentionality (which
includes planning and decision-making problems), knowing-doing dissociation,
difficulties with abstract thinking, perseveration, confabulation, motivation problems,
and poor social regulation (e.g., violation of social rules).
Azar et al. (2008) argued that skills such as problem solving, perspective taking,
and shifting were important to consider when thinking about parenting behaviours, as
these were used every day by parents when running a household and raising children.
For example, parents are required to deal with novel, ever-changing situations as the
child grows and develops. Parents need to be flexible in their strategies when
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responding to a child, and are required to shift strategies as environmental requirements
change. Parents also need to draw on problem solving skills, such as problem
identification, solution generation, solution evaluation, response execution, response
evaluation, and response modification when necessary. This implies that poor executive
functioning in any of the key domains (goal formulation, planning, goal-directed
behaviours, and effective monitoring) is likely to negatively affect parents’ capacity to
provide a stable, coherent home environment for the children, and would, therefore,
contribute to household chaos.
Chan (2001) showed that relations between executive dysfunction and everyday
living skills were evident in both clinical and non-clinical populations. Difficulties in
basic living skills would be likely to result in chaos in the home; for example, less order
and routine. This suggests that individual differences in parental executive functioning
would be related to differences in the degree of household chaos created. Johnson et al.
(2008) proposed that the order aspect of chaos in the home environment might be
explained by parents having poor planning and problem-solving abilities. Dumas et al.
(2005) also argued that planning and organisational skills of the parent might contribute
to chaos in the home. Studies examining household chaos in particular have found just
that. Deater-Deckard et al. (2012) found a weak negative correlation (r = -.20) between
parental executive functioning (composed of scores from the computerised Tower of
Hanoi and Wisconsin Card Sorting tasks and a maternal self-report score) and total
scores on the CHAOS – Short scale. As expected, poorer executive functioning was
associated with more chaos. Valiente et al. (2007) also found that poorer attention
shifting, activation control, and inhibitory control (combined score) was associated with
more household chaos (total CHAOS) in families with teenage children. Further,
parents with attention deficit hyperactivity disorder in which there are known executive
function deficits (i.e., difficulties with inhibition, sustaining attention, planning, and
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problem solving) have more chaotic home environments (Harvey, Danforth, EberhardtMcKee, Ulaszek, & Friedman, 2003; Mokrova, O’Brien, Calkins, & Keane, 2010). For
example, Mokrova et al. (2010) found that mother’s self-reported ADHD symptoms
were significantly related to their scores on the total CHAOS scale, explaining 20% of
the variance. This was after controlling for contextual (ethnicity and presence of
partner) and child characteristics (child gender and child ADHD symptoms). These
results were similar for fathers, for whom self-reported ADHD symptoms explained
18% of the variance in household chaos.
The studies that have found a relation between parental executive functioning
and household chaos have only used a combined or general measure of household chaos
(Deater-Deckard et al., 2012; Valiente et al., 2007). This relation was not explored in
the context of other control variables. Therefore, the current research project will
examine the relation between executive function and four aspects of household chaosquiet, order, routine, and crowding- in the context of other contextual, child, and parent
variables to determine its unique contributions.
Trait-based characteristics. The parent trait-based variables that have been
investigated in the context of Belsky’s model, particularly in studies investigating home
environment factors, are personality and self-esteem. Darling and Steinberg (1993)
reviewed the literature relating to parenting style and parenting practices, and suggested
that parenting style is a critical determinant of parenting behaviour, and that it is only
through parent behaviour that parenting style can have an effect on child development.
Therefore, parenting style might predict household routine, order, and noise.
Parental personality. The most widely employed theory of personality, the Big
Five, describes five broad dimensions: (a) extraversion (i.e., sociability, warmth,
assertiveness, and activity), (b) agreeableness (i.e., orientation on a continuum from
empathy to antagonism in feelings, thoughts, and actions), (c) conscientiousness (i.e.,
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the extent to which one is well-organized and goal oriented), (d) neuroticism or negative
affectivity (versus emotional stability), and (e) openness to experience or intellect (i.e.,
the extent to which one is open to new experiences, creative, imaginative, and has broad
interests; Costa & McCrae, 1992). The 5-factor structure of personality has been used
across a range of populations and using different raters (i.e., self-report, peer-report, and
clinician-report; Belsky & Jaffee, 2006). It has been associated with a range of
variables, including parenting mood, thoughts, and behaviours (Belsky & Jaffee, 2006).
Belsky (1984) proposed that parent personality was a major influence in determining
parenting behaviours.
Johnson et al. (2008) suggested, although did not test, that the personality
characteristics of the parent, such as industriousness and conscientiousness, might
explain household order. These traits would be associated with organisation and goal
orientation and, thereby, the establishment of household order. They further suggested
that other aspects of household chaos, such as household quiet, might be the product of
a “different aspect of parent personality or a non-cognitive skill” (p. 462), although they
did not speculate on what aspect/s. Support for the inclusion of parent personality as a
predictor of household chaos comes from the review by Prinzie, Stams, Deković,
Reijntjes, and Belsky (2009). They suggested that parents who scored lower on
neuroticism and higher on extraversion, agreeableness, conscientiousness, and openness
would create a more consistent and structured child-rearing environment. These
associations were similar for both mothers and fathers, and across self-report and
observational measures of parenting.
There is evidence that high parental neuroticism is associated with less
organisation, predictability, consistency, and supportiveness (Belsky & Barends, 2002;
Ellenbogen & Hodgins, 2004). In addition, neuroticism was related to a more stressful
family environment including poor psychosocial functioning, more negative life events,
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the use of ineffective coping strategies, and poor parenting practices (Ellenbogen &
Hodgins, 2004). Poorer parenting practices included low parent affect towards the child,
poor structure and organisation, and poor use of disciplinary strategies. This supports
the hypothesis that high neuroticism would be related to greater household chaos.
Wachs (2012) examined the relation between maternal extraversion and both
maternal perception of household chaos (total scores on the CHAOS scale) and
objective measures of crowding, noise, home traffic, and disorganisation (measured
using sections of the PHSI and HOME inventory). However, he did not find any
significant relations. Thus, extraversion may not be related to these aspects of chaos. It
may be that extraversion is specifically relevant to routine, which Wachs did not assess.
The current research included routine to examine this. Further, Wachs’ sample may not
have been typical as it included older (M age = 34 years), married mothers of young
children (M age = 3 years), so this null result may not generalize.
Van Bakel, and Riksen-Walraven (2002) operationalised parent personality as
ego-resiliency, which is related to extraversion, conscientiousness and neuroticism
(Klohnen, 1996). Resilient individuals are described as “having wide interests and a
high aspiration level, assertive, socially poised and skilled, and cheerful; and not selfdefeating, emotionally bland, nor lacking personal meaning in life” (Letzring, Block, &
Funder, 2005, p. 1). Hedwig et al. found that parents who were higher on extraversion
and conscientiousness and lower on neuroticism were more supportive, structured, and
less hostile in their parenting behaviours, provided better quality instructions, and
respected the child’s autonomy more. This would also be likely associated with creating
an environment that is structured, consistent, and predictable. Thus, this also provides
evidence that these aspects of parent personality would be associated with household
chaos factors of routine and order, as well as possibly noise if there is less hostility.
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Further work utilising all five personality factors and multiple dimensions of chaos is
needed to clarify these relations.
Parent self-esteem. Self-esteem is an individuals’ overall sense of their own
capability, competence, and worthiness (Cast & Burke, 2002; Rosenberg, 1979). Selfesteem has been measured in a range of ways, including self-report scales, peer rating
scales, observational measures (based on judgements of the observer), pictorial
methods, and self-ideal discrepancy measures (Robins, Hendin, & Trzensniewski,
2001). The most widely used measure of global self-esteem was developed by Roseberg
(1979).
Belsky (1984) purported that growth promoting and nurturing care can only
come from adults who are mature and enjoy an adequate degree of well-being.
MacPhee, Fritz, and Miller-Heyl (1996) suggested that self-esteem may be one aspect of
a mature personality that creates this nurturing and growth promoting environment.
Others have hypothesised that self-esteem promotes optimistic views which are
associated with more effective stress management and coping (e.g., Patterson &
Maccoby, 1980), allowing the creation of better quality environments. For example,
better stress management and coping are likely to be related to less chaos.
Self-esteem has been reported to be predictive of a range of parenting
behaviours (Brody, Murry, Kim, & Brown, 2002; Demo, Small, & Savin-Williams,
1987; Kim & Brody, 2005; Tronick, Cohn, & Shea, 1986). For example, Kim and
Brody (2005) found that maternal self-esteem was significantly associated with better
competence-promoting parenting; that is, with more interactive behaviour and effective
monitoring of children and less ineffective arguing. Numerous studies have also
examined the relation between parent self-esteem and the quality of the general home
environment (measured using the HOME) using Belsky’s model of parenting as a
framework (e.g., Baharudin, 1996; Baharudin & Luster, 1998; Luster & Dubow, 1990;
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Menaghan & Parcel, 1991). In these studies, self-esteem contributed significant
variance to the explanation of the general home environment quality. For example,
Baharudin and Luster (1998) measured self-esteem using Rosenberg’s Self-Esteem
Scale (1965) and found that it contributed significantly to the explanation of the HOME
scores, after a range of additional parent (e.g., maternal intelligence), child (child
gender), and contextual (e.g., income) predictors were controlled.
One study was found that examined self-esteem and an aspect of household
chaos. Brody and Flor (1997) found a significant moderate relation between maternal
self-esteem (using Rosenberg’s Self-Esteem Scale, 1979) and household routine (total
scores on the FRI) in a population of rural, single-parent, African-American families. In
addition, they found that self-esteem mediated the relation between financial resources
(SES) and routines. Thus, higher self-esteem made it easier for mothers to created
routine environments. However, there are questions in relation to the generalizability of
these findings to other family types and other ethnic groups. No other study has
examined the relations between self-esteem and any aspects of household chaos.
However, the results from these studies of parenting behaviour, the general home
environment quality, and routine suggest that parental self-esteem might explain other
aspects of chaos.
Parenting style. Parenting style has been defined as “a constellation of attitudes
towards the child that are communicated to the child and create an emotional climate in
which the parents’ behaviours are expressed” (Darling & Steinberg, 1993, p. 104).
Parenting style is distinct from parenting practices, which are thought of in terms of the
content and frequency of parenting behaviours rather than quality of the interactions
(Darling & Steinberg, 1993). Six dimensions of parenting style have been highlighted
and consistently used in research across a range of methodologies. These are (a) warmth
(or acceptance), which refers to the expression of affection, caring, love, kindness,
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emotional availability, and support; (b) rejection (or hostility), which refers to
expressions of aversion, hostility, irritability, harshness, and over-reactivity, and
communication of negative affect for the child (e.g., criticism or disapproval); (c)
structure (also described as organisation or assertive behavioural control), which refers
to the expression of clear expectations for behaviour, and consistent and appropriate
boundaries/limits; (d) chaos, which refers to an inconsistent, unpredictable, or erratic
parenting style (sometimes referred to as the opposite of structure); (e) autonomy
support, which refers to the facilitation of interactions where children are encouraged to
participate in family planning or problem solving by expressing their views/opinions
(and that these are given weight in the process); and (f) coercion, which refers to a
parenting style which is restrictive, over-controlling, and autocratic (Prinzie et al., 2009;
Skinner, Johnson, & Snyder, 2005). These dimensions have been used to assess
parenting style in parents of children from a wide range of age groups (Prinzie et al.,
2009).
Morse (2010) found that a nurturing parenting style (i.e., appropriate
expectations, empathic awareness of the child’s needs, encouraging autonomy and
independence) was associated with empathic parenting behaviours (i.e., involvement,
nurturing, and limit-setting). Involvement and limit-setting are likely associated with
routine, order, and quiet in the home.
Consistent with this, weak to moderate correlations have been found between
parenting style and household chaos in several studies (Coldwell et al., 2006; Dumas et
al., 2005; Martin et al., 2011; Vernon-Feagans et al., 2012). Coldwell et al. (2006)
obtained child reports of parental warmth/enjoyment and anger/hostility in two age
groups (M age Group 1 = 5.3 years; M age Group 2 = 7.5 years) using a puppet
interview. They found weak to moderate correlations between child reports of maternal
warmth and parent-reported household chaos (total scores on the CHAOS measure) for
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both age groups, and weak to moderate correlations between child reports of paternal
warmth and both maternal and paternal anger/hostility and household chaos for the
older children. Greater warmth and less hostility were associated with less chaos.
Dumas et al. (2005) examined the relation between two dimensions of parenting style,
control (operationalized as dysfunctional parental discipline) and warmth, and total
scores on the CHAOS measure in Caucasian and African-American families with
preschool-aged children. Consistent with Coldwell et al. (2006), they found that
parental control/dysfunctional discipline was positively related (r = .48), and warmth
was negatively related (r = -.31) to household chaos. More dysfunctional discipline and
less warmth were associated with more chaos. However, after controlling for child age,
and maternal age, education, and stress, only parental control continued to be
significantly related to household chaos. Coldwell et al. (2006) did not control for these
factors, which may account for differences. This emphasizes the importance of using a
comprehensive model such as Belsky’s that includes contextual, child, and a range of
parent characteristics when investigating household chaos. There were also cultural and
SES differences between Dumas et al. (2005) and Coldwell et al. that might explain the
different results. Coldwell et al. sampled Caucasian families compared to Dumas et al.
who sampled both European-American and African-American families. Coldwell et al.
sampled middle class families compared to Dumas et al. who sampled families across a
range of SES/education levels.
Other studies have examined the relation between parenting style, measured in
various ways, and individual facets of household chaos. Different methodology was
used to the previously reviewed studies. Vernon-Feagans et al. (2012) measured
parenting style by observing parent-child interactions in families with children aged 3
years. They found that a positive parenting style (e.g., sensitivity, positive regard,
stimulation of development) was associated with less disorganisation and instability
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while a negative parenting style (e.g., intrusiveness and negative regard) was associated
with more disorganisation and instability. Using self-reported parental warmth as the
measure of parenting style, Martin et al. (2011) reported weak negative associations
with household instability, crowding, having a television generally on, and noise
measured when children were 2.5 years old. However, these authors did not find a
significant relation with household routine. They concluded that chaos leads to poorer
parenting style; however, they acknowledged that the casual relations were unclear, and
it was just as likely that poor parenting style could lead to chaos. It is likely that the
direction of these causal relations differ depending on the aspect of chaos being
examined. For example, it is likely that poor parenting style contributes to aspects such
as routine, order, and quiet, whereas crowding is more likely to lead to poorer parenting
style. In the current research, parenting style was postulated as a predictor of routine,
order, and quiet, but not of crowding.
These existing studies are limited because they have examined only one (Martin
et al., 2011) or two (Coldwell et al., 2006; Dumas et al., 2005; Vernon-Feagans et al.,
2012) parenting style variables. The most frequently investigated characteristics are
parent warmth and hostility/control (Coldwell et al., 2006; Dumas et al., 2005; Martin et
al., 2011; Vernon-Feagans et al., 2012). However, structure, chaos, autonomy support
and coercion are also important dimensions of parenting style (Prinzie et al., 2009). In
particular, structure and chaos dimensions of parenting style are likely to be associated
with household chaos. Therefore, further work investigating a wider range of parenting
style variables in a comprehensive model of parenting and using multiple aspects of
chaos is needed.
Summary and Current Research Objectives
Belsky (1984) proposed that parenting behaviour was influenced by contextual
factors, child characteristics, and parental characteristics. Others have subsequently
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elaborated on this; for example, van Bakel and Rikesen-Walraven (2002) differentiated
parent characteristics into cognitive and parent trait-based factors; Azar et al. (2008)
included executive functioning factors in their model of parenting; and demographic
characteristics such as maternal age at the birth of her first child have been included in
studies testing Belsky’s model (Baharudin & Luster, 1998; Hannan & Luster, 1991).
This model has been used successfully to explain variability in the general home
environment (e.g., Baharudin, 1996; Baharudin & Luster, 1998; Hannan & Luster,
1991) and aspects of it have been used in relation to household chaos. However, it has
not been used comprehensively to explain household chaos, specifically, quiet, order,
and routine. In Chapter 6, a model to explain these individual aspects of chaos based on
Belsky’s model and the empirical literature reviewed in this chapter is tested.
Contextual variables which are expected to be related to household chaos are
SES, the number of children, presence of partner, and perceived social support. SES has
shown a weak yet significant negative relation with household chaos (Deater-Deckard et
al., 2012; Marcynyszyn et al., 2008; Petrill et al., 2004; Pike et al., 2006). However,
most studies have only examined the relation between SES and chaos using the total
CHAOS scores (Deater-Deckard et al., 2012; Petrill et al., 2004; Pike et al., 2006) and
none have examined the relation between SES and chaos within a comprehensive
model, including other contextual, child, and parent factors. Therefore, these limitations
will be overcome in the current research. The number of children has shown positive
associations with chaos, but also only with total chaos scores (Matheny et al., 1995).
The more general measure of family size has shown positive relations with separate
dimensions of chaos (Martin et al., 2011); however, family size includes the number of
children as well as adults, and it is possible that more adults in the family positively
influence the home environment through assisting in building routine and order, thereby
reducing noise, whereas more children increase chaos via more noise, less order, and
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less routine. Therefore, the present research examined the number of children and the
presence of a partner separately. Presence of a partner has been associated with less
household chaos (Martin et al., 2011; Vernon-Feagans et al., 2012); however, this
relation has not been examined within the context of a comprehensive model. Mere
presence of a partner may not be as important as the perceived support received. So
perceived support was also included, not only from the partner but also from significant
others. No study has investigated the relation between perceived support and household
chaos. However, support for this relation comes from significant findings between
perceived support and the HOME Inventory (which includes aspects of chaos, such as
noise/quiet, routine, order; Baharudin & Luster, 1998; Durrett et al., 1986) and literacy
routines (Foster et al., 2005; Klebanov et al., 1994).
Child characteristics which were expected to predict dimensions of chaos were
temperament and gender. Aspects of a difficult temperament (i.e., high activity, high
negative mood, low effortful control) have been associated with more noise and less
order within the home environment (Valiente et al., 2007; Vernon-Feagans et al., 2012;
Wachs, 1988) and higher emotionality has been associated with fewer routines
(Churchill & Stoneman, 2004). None of these studies have examined these relations
within a comprehensive model, including other contextual, child, and parent factors.
The relation between gender and household chaos has shown inconsistent results.
Typically, boys have been associated with higher total scores on the CHAOS measure
(e.g., Pike et al., 2006) and the overall general HOME environment (e.g., Bahrudin &
Luster, 1998); however, those using separate facets of household chaos have not shown
significant relations (Martin et al., 2011; Vernon-Feagans et al., 2012). All of the
studies that have tested the relation between child characteristics and chaos have been
conducted with younger children. The relation between child factors and chaos around
school entry has not been examined to date.
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Parent characteristics that were considered to be predictors of household chaos
were age of mother at the birth of her first child (considered a contextual predictor given
its association with SES), executive functioning, ability, parenting style, personality,
and self-esteem. Maternal age has shown significant bivariate relations with general
HOME environment (Baharudin & Luster, 1998) and instability and disorganisation
(Dumas et al., 2005; Vernon-Feagans et al., 2012). Two parental cognitive
characteristics, executive functioning and general ability, have shown negative
correlations with household chaos (Deater-Deckard et al., 2012; Henry & Lovelace,
1995; Johnson et al., 2008; Matheny et al., 1995; Valiente et al., 2007). In addition,
parents with known executive functioning deficits (e.g., parents with ADHD) also have
more chaotic environments (Harvey et al., 2003; Mokrova et al., 2010). In relation to
parenting style, most studies have only examined warmth and hostility/control, with
both showing associations with chaos (Coldwell et al., 2006; Dumas et al., 2005; Martin
et al., 2011; Vernon-Feagans et al., 2012). Other dimensions identified by Prinzie et al.
(2009) have not been examined. The current research will examine multiple dimensions
of parenting style, including structure, chaos, autonomy support, and coercion. There
has been limited work to date examining the relation between personality and household
chaos. Wachs (2012) found no relation between extraversion and chaos, but did not
include other personality traits or household routine. However, ego resiliency was
positively associated with more supportive, structured, and consistent, and less hostile
parenting (Klohnen, 1996), which is likely to be related to less chaos. Further work
utilising all five personality factors and multiple dimensions of chaos is needed to
clarify these relations.
Only one study has examined self-esteem and that was in relation to routine
(Brody & Flor, 1997). Higher self-esteem was associated with more routine. However,
there are questions in relation to generalizability given the sample was restricted to
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rural, single-parent, African-American families. Self-esteem has also been associated
with better quality of the general home environment (e.g., Baharudin & Luster, 1998),
which suggests that it would be related to noise and order. Further work testing this is
needed. None of these parent characteristics has been tested within a comprehensive
model, including other contextual, child, and parent characteristics. The current study
will provide important evidence of the unique contributions of each of these predictors
to explaining each aspect of chaos.
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Chapter 4
Multidimensional Measure of Household Chaos
The aim of this study was to develop and examine a more comprehensive
measure of household chaos to use in Chapter 5 to predict language and literacy
development and in Chapter 6 to examine the antecedents of household chaos.
Numerous measures have been used to assess the quality of the home environment.
These include direct observations in the home (e.g., the Home Observation for
Measurement of the Environment; HOME; Caldwell & Bradley, 1984) as well as
parent-rated questionnaires (e.g., Family Environment Scale; FES; Moos & Moos,
1994; Family Routine Inventory; FRI; Jensen et al., 1983). While these are not designed
to measure household chaos specifically, they do have items that measure aspects of
household chaos. For example, the physical environment subscale of the HOME has
items that measure household crowding, “House has 100 square feet of living space per
person”. Similarly, the organisation subscale of the FES has items that measure order,
“Activities in our family are carefully planned”. However, Matheny et al. (1995)
criticised direct observations and comprehensive environment scales as being time
consuming and costly. They developed the Chaos, Hubbub, and Order Scale (CHAOS)
measure to meet the need for a low cost, time efficient measure of chaos in the home
environment.
CHAOS has become the most widely used measure of household chaos. This
15-item forced-choice questionnaire assesses the extent to which the home environment
is characterised by noise, confusion, hubbub, frenetic activities, and disorganisation.
Matheny et al. (1995) reported adequate internal reliability (α = .79) and 12-month testretest reliability (r = .79). Validity has been supported by associations with expected
variables (e.g., PHSI; see Matheny et al.).
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More recently, a shortened 6-item version of this measure (CHAOS – Short) has
been used; however, there are noted limitations to the shortened version. First, there is
no formal rationale provided in the literature in relation to item selection for this
measure. Second, it has produced low internal reliability coefficients (α = .56 to .63;
Coldwell et al., 2006; Deater-Deckard et al., 2009). Nunnally (1957) suggests that
internal reliability coefficients for research should be .70 or higher. Third, no research
has examined the efficacy of the 6-item scale compared to the 15-item scale. However,
studies measuring chaos using this 6-item measure report a similar pattern of
associations with parent and child variables to those using the 15-item measure (see
Dumas et al., 2005; Pike et al., 2006). Johnson et al. (2008) conducted an exploratory
factor analysis on the CHAOS – Short measure and found that two 3-item factors
emerged, household quiet (or noise) and household order. No studies are known that
have factor analysed the 15-item CHAOS scale to confirm a similar underlying factor
structure. The items from the full 15-item scale also appear to relate mainly to order and
quiet in the home; however, one question, “First thing in the day, we have a regular
routine at home” appears to tap household routine. Thus, it is likely that, apart from the
routine question, the 15-item scale may have the same two factors, order and quiet.
Johnson et al. did not report reliability estimates for these two factors.
Order and noise are only two aspects of chaos. Weisner (2010) suggested that
chaos in contemporary circumstances included situations of high noise and crowding,
situations with little structure or stable routines and fewer family rituals and ceremonies,
and a general experience of life as “hectic and out of control” (pp. 213). Certainly, other
facets identified in the definition of household chaos, household crowding and
routines/rituals, are not adequately covered by the CHAOS – Short or the full CHAOS.
The aim of this study is to include measures of crowding and routines to the full 15-item
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CHAOS measure and use an exploratory factor analysis to determine whether separate
underlying factors can be identified.
The critical measure of crowding is number of rooms per person (or number of
people per room; Evans, 2006). This measure has been widely used (Brooks-Gunn et
al., 2010; Evans, 2006; Evans et al., 2007; Evans et al., 2001). Number of rooms per
person was included as the measure of crowding in the current study.
Measures of household routines and rituals include the Family Routine
Inventory (FRI; Jensen et al., 1983) and the Family Ritual Questionnaire (FRQ; Fiese &
Kline, 1993). However, the FRQ has poor psychometric properties. The FRI has
adequate 30-day test-retest reliability coefficients (r = .74 to .79) and its validity has
been supported by associations with expected variables (Moos & Moos, 1994). Martin
et al. (2011) used 3 items to measure routine in their parent-report measure (combined
parent reports of family mealtime frequency, parental rules, and enforcement of rules);
however, these authors acknowledged that their approach was a poor measure of routine
as it did not include a range of routines within the home and psychometric properties
were not reported. Evans et al. (2005) included additional items measuring routine from
the FRI and ritual from the FRQ with the 15-item CHAOS scale; however, they did not
factor analyse their extended measure to determine if separate factors of chaos could be
identified.
The aim of the current study was to develop and test a more comprehensive
measure of household chaos that assessed noise (or quiet), order, routine, and crowding.
The CHAOS – Short scale has been shown to have poor psychometric properties,
making its use to assess the core construct of household chaos questionable. Therefore,
the 15-item CHAOS measure, which demonstrates better internal consistency and
validity, was used in the current study. Further, because the CHAOS scale does not
include items that assess routines and rituals, items from the FRI were included to
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increase the coverage of routines and rituals within the family home. The FRQ scale
was not included due to its poor psychometric properties and the fact that it has not
shown significant associations with oral language, alphabet knowledge, and
phonological awareness skills (e.g., Williamson, 2008), which are the variables being
examined in Chapter 5.Additionally, the number of rooms per person, a common
measure of density, was included to measure crowding.
An exploratory factor analysis was conducted on the CHAOS and FRI items to
determine the underlying factor structure. Given the findings by Johnson et al. (2008)
with the CHAOS – Short scale, it was expected that factors relating to quiet and order
would be reflected in the CHAOS items, even though their results were based on 6
items rather than on all 15 items. Second, it was expected that a separate household
routine and rituals factor would emerge, based on the FRI items. As crowding was a
single-item measure, it was not included in the exploratory factor analysis but used as a
single-item measure.
Method
Participants
Two hundred and fifty parents of Preparatory-aged children were recruited from
four public (Education Queensland; 40%) and three private, fee-paying (Independent;
27%) primary schools, with another 33% recruited from one multi-campus urban
university (33%) in South-East Queensland, Australia, in 2010 and 2011. The university
campuses are located in the same geographic regions as the participating schools. In
Queensland, the Preparatory or Foundation year is a non-compulsory year prior to
Grade 1, which is the first year of compulsory formal education. Children must have
turned 5 years of age by 30 June of the preceding year to attend.
Parents were ineligible for the study if their child had been formally diagnosed
with any developmental, intellectual, or specific neurological disorder (e.g., autistic
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spectrum disorder, brain injury), or if the family’s primary language was not English.
This was because this sample, including the children, participated in the studies
described in Chapters 5 and 6, which focused only on typically developing children.
Most (90%) of the participating parents were mothers (M age = 36.72 years; SD
= 5.27). The mean age of the Preparatory children was 5.36 years (range 4 years 3
months - 6 years 7 months; SD = .58; 53% boys). Most parents (86%) reported being in
a relationship (defacto/married), and 84% had more than one child (M = 2.2; SD = .80).
The total number of people (adults and children) in the home ranged from 2 to 9 (M =
4.18; SD = 1.09). Parents reported an average of 10 rooms in their homes (SD = 2.95).
For mothers, 58% had completed a university degree (undergraduate or
postgraduate), with most reporting having completed an undergraduate degree. Twentysix percent reported that their primary job was within the home as a mother. For fathers,
34% had completed a university degree (undergraduate or postgraduate), and a further
27.4% reported that they had completed part of a university degree. Seventy-five
percent of fathers were employed. SES was operationalized as scores on the Socioeconomic Index for Areas (SEIFA: The Australian Bureau of Statistics, 2010). SEIFA is
based on 2011 Census data in Australia. It provides a rank for each geographic area or
neighbourhood based on its socio-economic advantage and disadvantage, taking into
account resident income, education, occupation, wealth, and living conditions in that
area. SEIFA scores range from 1 to 10, with lower values indicating areas of
disadvantage. For the current sample, the mean SEIFA score was 7.08, indicating
relative advantage on average (range = 1 - 10; SD = 1.96).
Measures
Parents completed a paper-and-pencil questionnaire, which included
demographic details and measures of household chaos. (This questionnaire also
included other scales used in Chapter 5 “Household Chaos Predicting Child Language
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and Literacy Skills” and Chapter 6 “Predicting Household Chaos”. These are not
detailed here).
Demographic Details. Demographic questions included age and gender of the
child; the responding parent’s age, gender, and marital status; number of children in the
family; number of adults living in the family home; number of rooms in the family
home; maternal and paternal education and employment status; and postcode of the
family home (in order to calculate SEIFA scores). Parental education was measured
using a 7-point scale, where 0 = Less than 7th grade (Less than primary education), 1 =
Grade 9, 2 = Grade 10 or 11, 3 = Grade 12 (Completion secondary education), 4 =
Partial University or specialized tertiary training, 5 = Undergraduate degree, or 6 =
Postgraduate degree. Occupational status was coded based on Hollingshead’s (1975)
nine occupational categories of menial service workers (= 1), unskilled workers, semiskilled workers, skilled manual labourers, clerical and sales workers, technicians and
semi-professionals, managers and minor professionals, administrators and lesser
professionals, and higher executives and major professionals (9).
Household Chaos. Three measures of chaos were included; the 15-item
CHAOS scale (Matheny et al., 1995), items from the FRI (Jensen et al., 1983), and
number of rooms in the house per number of people in the house to calculate the
crowding measure. Responses to items on the CHAOS and FRI items were made on a
6-point Likert-type response format with anchors of 1 = strongly disagree and 6 =
strongly agree.
The 15-item CHAOS scale was designed to measure noise, confusion, hubbub,
frenetic activities, and disorganisation (Matheny et al., 1995). Exploratory factor
analysis of the 6-item CHAOS-Short identified factors of quiet (e.g., “At home we can
talk to each other without being interrupted”) and order (e.g., “We can usually find
things when we need them”); however, the 15-item scale has not been factor analysed to
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date. Eight of the 15 items are reverse scored. The CHAOS scale has recorded adequate
internal reliability coefficient of .79 and a 12-month test-retest reliability coefficient of
.79 (Matheny et al., 1995). Matheny et al. (1995) showed validity is supported by
associations with expected variables (e.g., Purdue Home Stimulation Inventory, PHSI,
Wachs, 1976).
The 28-item FRI (Jensen et al., 1983) measures routines within the family home.
It showed adequate 30-day test-retest reliability (r = .74 to .79) and its validity has been
supported by associations with expected variables (e.g., the FES; Moos & Moos, 1994).
In the current study, to reduce the number of items, only those that were rated as very
important by the original development sample of 52 families from various cultural
groups and socio-demographic backgrounds were included. Therefore, 13 items were
used. An example item is “Children go to bed at the same time every night”. Evans et
al. (2005) reported adequate reliability on their chaos measure that included a selection
of items from the CHAOS and FRI scales (alpha = .77).
The household crowding measure was calculated by dividing the number of
rooms in the home by the number of people in the home (children plus adults), yielding
a single-item number of rooms per person measure. A higher score indicated less
crowding. This direct measure of crowding has been widely used in literature examining
household crowding (Brooks-Gunn et al., 2010; Evans, 2006; Martin et al., 2011;
Maxwell, 2003). Validity for this measure of crowding is supported by associations
with other household chaos variables (e.g., CHAOS; Matheny et al., 1995), and by
associations in the expected direction with a range of parent (e.g., less responsive
parenting, reduced parental monitoring of children, and greater child maltreatment) and
child factors (e.g., lower scores on reading achievement and word identification tasks;
Evans, 2006).
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Procedure
Approval to conduct this research was obtained from (a) the University Human
Research Ethics Committee, (b) Education Queensland, (c) individual school Principals
for the researcher to approach parents of the preparatory-aged students, and (d) the ProVice Chancellor of the university to recruit students and staff who were parents of
Preparatory-aged children.
Parents of Preparatory-aged children attending participating primary schools
were sent parent questionnaires that included informed consent information and a replypaid envelope via their child. An email was sent to all staff and students at the five
campuses of the participating university inviting those who were parents of Preparatory
students to participate in the research by emailing the researcher who then provided
them with the questionnaire (including consent information). The questionnaire took
approximately 20 minutes to complete. Consent was indicated by completing and
returning the questionnaire.
Parents were offered individual feedback on their child’s emergent literacy skills
(see Chapter 5) as an incentive to participate. Primary schools were offered general
feedback on the study as well as individual feedback (with parental consent) on the
emergent literacy skills of the children enrolled at their school as an incentive to allow
parents to be recruited from their school.
Results
Preliminary Data Screening
Data were screened for errors, missing data, outliers, skew, and kurtosis. There
were small amounts of missing data, ranging from 0.4% to 1.6%. Missing value
analyses (Little’s Missing Completely at Random test in SPSS 20) indicated that the
missing data were completely at random, χ2(5817, N = 250) = 5928.37, p = .15. Missing
data were replaced using multiple imputation via SPSS. All items were normally
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distributed. No univariate outliers were identified. Linearity of the variables was
assessed through inspection of residual and scatter plots, with no obvious departures
from the assumptions evident. The CHAOS and selected FRI items were entered into
one exploratory factor analysis to determine if separate quiet, order, and routine factors
could be identified.
Exploratory Factor Analysis
To determine the underlying factor structure of the extended chaos measure, an
exploratory factor analysis using the principal axis factor method of extraction and
direct oblimin rotation was conducted. All items from the 15-item CHAOS scale and
the 13-items from the FRI were included in the factor analysis.
Items that cross-loaded or had factor loadings of < .35 (i.e., not significant) were
removed (Hair, Black, Babin, & Anderson, 2010). Based on those criteria, a total of
eight items were removed (2 from the CHAOS scale and 6 from the FRI). The two
items from the CHAOS scale that were removed were “No matter what our family
plans, it usually doesn’t seem to work out” and “The telephone takes up a lot of our
time at home”. The items from the FRI that were removed were “Parent(s) have some
time each day for just talking with the child”, “The working parent takes care of the
child sometime almost every day”, “Parent(s) and children play together some time each
day”, “The whole family eats together almost every night”, “Children do regular
household chores”, and “The working parent has a regular play time with the child after
coming home from work”.
The Kaiser-Meyer-Oklin Measure of Sampling Adequacy and Bartlett’s Test of
Sphericity indicated the suitability of the data for factor analysis (Tabachnick & Fiddell,
2001). A 3-factor solution accounted for 46.15% of the variance in the remaining 20
items (see Table 4.1). The first factor, labelled Household Quiet, consisted of seven
items from the CHAOS scale and measured the perceived level of noise within the
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Table 4.1
Principal Axis Factor Estimates of Oblique (Direct Oblimin) Factor Loadings for the Extended Household Chaos Scale; N= 250
Item
Factor
Household Quiet
1
2
3
CHAOS
The atmosphere in our home is calm
.06
-.09
.91
CHAOS
Our home is a good place to relax
.09
-.01
.67
CHAOS
I often get drawn into other people’s arguments at home (R)
.18
.03
.59
CHAOS
There is often a fuss going on at our home (R)
-.05
.19
.58
CHAOS
At home we can talk to each other without being interrupted
-.11
.16
.50
CHAOS
You can’t hear yourself think in our home (R)
.06
.26
.47
CHAOS
There is very little commotion in our home
-.07
.16
.43
Household Routine
FRI
Children have special things they do or ask for each night
.03
-.14
.67
FRI
Parent(s) have certain things they almost always do each time the child gets out of line
-.07
-.02
.63
FRI
Family members check in or out with each other when someone leaves or comes home
.13
-.04
.49
FRI
Each child has some time each day for playing alone
.11
-.01
.49
FRI
At least some of the family eats breakfast together almost every morning
-.21
.10
.47
FRI
Children go to bed at the same time almost every night
-.03
.17
.43
FRI
Parent(s) read or tell stories to the child almost every day
.16
.01
.42
CHAOS
First thing in the day, we have a regular routine at home
.01
.24
.41
Household Order
CHAOS
No matter how hard we try, we always seem to be running late (R)
.03
.03
.64
CHAOS
We can usually find things when we need them
.01
.10
.58
CHAOS
It’s a real zoo in our home (R)
.12
.06
.57
CHAOS
We are usually able to stay on top of things
.06
.04
.52
CHAOS
We almost always seem to be rushed (R)
.09
-.11
.51
Sums of square loadings
4.78
1.85
0.80
Percentage of variance
23.89
9.23
4.00
Kaiser-Meyer-Olkin measure
0.84
Barlett’s Test of Sphericity
χ2 (190, N = 250) = 1444.85, p < .001
Note: CHAOS = Chaos, Hubbub and Order Scale; FRI = Family Routine Inventory; (R) = reverse scored.
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home. These items showed good internal reliability (Cronbach’s = .82). The second factor,
labelled Household Routine, consisted of seven items from the FRI and one item from the
CHAOS scale and measured routines and rituals within the home. These eight items also
showed good internal consistency (Cronbach’s = .73). The third factor, labelled Household
Order, consisted of five items from the CHAOS scale and measured order within the home
(Cronbach’s  = .75). Total scores for each factor were formed by summing the item scores.
Higher scores indicated greater levels of quiet, routine, and order within the home. See Table
4.1 for the results of the factor analysis. Sums of squared loadings are reported given the
recommendations for non-orthogonal rotation by Rummel (1970).
Table 4.2 shows the correlations between these three factors and the crowding
measure (rooms per person), as well as the descriptive statistics. There were significant
positive correlations between all of these measures of household chaos, with the exception of
crowding and routine, which were not significantly associated. There was a strong positive
correlation between household order and quiet, with 29% of the variance overlapping between
these two measures, both of which derived from the CHAOS scale. Thus, high household
order was associated with quiet. There was a moderate positive correlation between
household order and routine, with 8% of the variance overlapping. High order was associated
with greater routine. There was a weak positive correlation between household order and
crowding, with only 2% of the variance in common. High order was associated with less
crowding. There were also weak positive correlations between household quiet and routine
(5% variance) and crowding (4% variance). Quiet homes were associated with greater routine
and less crowding.
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Table 4.2
Correlations among Household Chaos Variables, N = 250
Variable

M (SD)

Quiet

Order

Quiet

25.37 (4.73)

-

Order

21.92 (3.60)

.54***

-

Routine

41.44 (4.14)

.22***

.29***

Crowding

2.50 (0.86)

.20**

.14*

Routine

Crowding

.12

-

* p < .05; ** p < .01; *** p < .001
Discussion
Household chaos is defined as a home environment high in disorder, crowding, and
noise, and low in routine/rituals (Wachs & Evans, 2010). However, rarely are all aspects of
chaos measured. The current study extended the existing CHAOS scale by incorporating
items from the FRI to measure routine and ritual. The exploratory factor analysis yielded
three related but separable factors of quiet, order, and routine. In addition, a single-item
measure of crowding was included, based on the density of people to rooms in the home.
Two factors, quiet and order, comprised original CHAOS scale items. These were
largely the same as the factors identified in the exploratory factor analysis conducted by
Johnson et al. (2008) on the shorter 6-item CHAOS scale. This extends the existing literature
to show that the full 15-item CHAOS scale has a similar underlying factor structure. This
provides additional support for the validity of the full CHAOS scale. However, two CHAOS
items did not load cleanly on any of the factors.
The third factor, routine, was largely composed from the added items from the FRI.
Only one item from the CHAOS scale loaded onto this factor. This indicates that the CHAOS
scale alone is a poor measure of household routine/rituals. Measuring routine within the home
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environment is important, as many studies have shown an association between routine/rituals
and positive outcomes for children (Fiese et al., 2002). This routine factor is a more
comprehensive measure than that used by Martin et al. (2011) as it consists of 8 items
compared to only 3 items in Martin et al. and includes a range of family routines compared to
only two types of routines (mealtime and household rule routines) included in Martin et al.
Further, there was a clear selection basis for items used in the current measure (those FRI
items rated as most important by the original development sample), and factor analysis
showed they formed a cohesive factor that had sound reliability. This psychometric
information was not included in Martin et al.’s study.
The items used from the FRI were focused on routine, rather than ritual; hence, no
specific ritual factor emerged from the factor analysis. While rituals and routines are often
discussed in combination in the research, rituals are defined as more symbolic in nature, such
as traditions, religious observances, and celebrations, compared to routines, which are daily,
regular activities (e.g., regular dinner times, daily bedtime schedule). The challenge with
measuring rituals is that they are often unique to particular individuals and families. Future
studies could examine whether adding items that target rituals specifically, for example,
including items from the FRQ (Fiese & Kline, 1993), provides addition breadth to the
measurement of household chaos. In their 2005 study, Evans et al. (2005) supplemented the
CHAOS scale with items from the FRI and FRQ; however, they did not factor analyse this
extended measure to determine if separable factors of noise, order, routine, and rituals could
be identified.
The CHAOS scale does not assess crowding. Measuring crowding within the home
environment is important, as crowding has been shown to be detrimental to social, emotional,
and cognitive development in children (see review by Evans, 2006). Household crowding was
measured using a single item, number of rooms/number of people. This single item measure
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only showed weak correlations with the other three chaos factors, suggesting that crowding is
not strongly associated with quiet, order, or routine. One limitation to the measurement of
household crowding used in this study was that it was reported via a questionnaire filled out
by the parent on their own at home, and specific instructions were not included in relation to
how to count the number of rooms in their homes. For example, some parents might have
included garages, storage areas, and hallways as rooms, while others might not have included
these, adding to error in the measure. Including specific instructions in regards to how to
count the number of rooms in the home or using a direct observation of density in the home
may reduce error in the measure of crowding. Further, the amount of furniture in the home,
the availability of quiet spaces, and access to outdoor spaces may contribute to the experience
of crowding, which was not measured in the current study. Wachs and Gruen (1982) found
that preschool children in more crowded homes had poorer cognitive development; however,
if these children had access to a room where they could spend time alone, the negative
association between crowding and cognitive development was reduced. Future studies might
also benefit from including measures of space or places where the child can be alone, rather
than just relying on the current measure of density.
Further, future studies could also measure the perception of crowding; for example,
“There are always too many people in our house”. This might also improve the breadth of
coverage of this aspect of chaos. This study measured the actual level of crowding in the
home rather than the perceived level of crowding, whereas the measures of quiet, order, and
routine measured the parent’s perceptions. Matheny et al. (1995) found that while there was a
significant degree of overlap between measures of the actual environment (i.e., number of
rooms/person) and the perceived environment (using the CHAOS scale), the two were not
interchangeable. Thus, perceived chaos may have a different relation with child and parent
variables than objective measures of the actual physical environment. It is recommended that
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future studies should further extend the coverage of the chaos construct by incorporating
items measuring perceptions of crowding to supplement the density measure used here.
This study examined the factor structure of the household chaos construct using a
sample of parents of Preparatory-aged children from a restricted geographical area.
Generalizability might be limited, as the sample comprised urban and not rural families.
Further, the sample was highly educated, with over half of the parents having at least some
tertiary level education. The sample also included mostly dual-parent families with two
parents working at least part time (more details on how representative this sample is of the
general Australian population are given in Chapter 5). However, the sample used in Johnson
et al.’s (2008) factor analysis of the CHAOS – Short scale was also highly educated with over
60% of mothers and fathers having completed a Bachelor’s degree or higher and they reported
similar quiet and order factors to the current study. Future research using a sample comprised
of participants from a wider range of geographic regions (including rural) and a broader range
of socio-demographic characteristics (e.g., unemployed families, parents with less formal
education) is required to determine the stability of this factor structure.
On average, the current sample reported above scale means for quiet, order, and
routine. Other studies examining household chaos generally have found their samples score
above scale means on these measures as well (Deater-Deckard et al., 2009; Johnson et al.,
2008). This may be due to these samples all being skewed toward higher SES. Higher SES
has consistently been associated with less chaotic home environments, although only weakly
so, with an average correlation of .20 and a range of .02 (Marcynyszyn et al., 2008).
Compared to higher SES families, low SES families are reported to reside in noisier, more
crowded, poorer quality housing (Evans, 2004; Evans et al., 2005; Saegert & Evans, 2003)
with less routine, structure, and predictability (Brody & Flor, 1997; Evans et al., 2005). The
mean household density in the current study was 2.51 rooms per person, which is similar to
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that reported in other studies (e.g., Wachs, 2012, reported a mean of 2.66 rooms per person).
Again, this may be due to the samples being skewed toward higher SES.
This study provides a multidimensional measure of household chaos that measures a
better range of dimensions of the construct than simply using the CHAOS scale alone. The
resulting four measures of household chaos will be used in the subsequent chapters in this
thesis to examine the specific associations with child literacy and language development and
the predictors of these different aspects of household chaos. This is important as many
existing studies in this area have used a global measure of chaos, yet several researchers
(Johnson et al., 2008; Martin et al., 2011) have provided evidence that there are differences in
the relations between household chaos and child development, depending on what aspect of
chaos is measured. Using a more comprehensive measure of these four different aspects of
household chaos allows the individual relations to be identified.
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Chapter 5
The Role of Household Chaos in Language and Early Literacy Development
Reading acquisition occurs developmentally; that is, it begins early in life and is
fostered by the development of pre-literacy skills (Lonigan et al., 2000). Pre-literacy or
emergent literacy is defined as the skills, knowledge, and attitudes that set the foundations for
conventional forms of literacy, and is said to generally emerge in the preschool years (Adams,
1990). During these early years, the home environment is important for the developing child
(Bronfenbrenner, 1979; 1999; Vygotsky, 1962). In particular, children are particularly
vulnerable to chaos that occurs within the home environment (Dumas et al., 2005; Stansfeld
& Matheson, 2003). The aim of this study was to test the relation between multiple
dimensions of household chaos and a range of emergent literacy skills in Preparatory aged
children. These relations were tested using the same sample from Study 1 (see Chapter 4).
Children’s emerging literacy skills consist of three interrelated but separate
components: oral language skills, alphabet knowledge, and phonological awareness. Within
these skills, there is a developmental progression from acquisition of easier tasks to more
complex or cognitively difficult tasks. For example, research shows that phonological
awareness progresses from larger phonological units (e.g., rhyming words) to the awareness
of smaller phonological units (e.g., phonemes); and that over time, children are able perform
increasingly complex and an increasing number of operations (Anthony, Lonigan, Driscoll,
Phillips, & Burgess, 2003; Stanovich, 1992).
Oral language skills, alphabet knowledge, and phonological awareness predict
children’s word-decoding ability (Lonigan et al., 2000; Lonigan & Whitehurst, 1998), and
later reading, writing and academic proficiency, for both typically developing children
(Baydar, Brooks-Gunn, & Furstenberg, 1993; Catts & Kamhi, 2004; Sénéchal & LeFevre,
2002) and reading- and language-delayed children (Butler, Marsh, Sheppard & Sheppard,
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1985; Larney, 2002). Thus, there is a strong connection between the early literacy skills that
children have prior to and upon school entry and their later academic performance.
A range of home environment factors has been associated with language and early
literacy development including SES (Johnson et al. 2008; Pike et al., 2006) and parenting
style (Coldwell et al., 2006). In addition, studies have shown that the home literacy
environment (HLE), such as reading and literacy teaching, is related to children’s language
and literacy outcomes (Hood et al., 2008; Sénéchal & LeFevre, 2002). Household chaos has
also been related to language and literacy development, although this has been studied less
than these other aspects of the home environment. Greater household chaos has been linked to
poorer language and literacy development (e.g., Johnson et al., 2008; Martin et al., 2011; Pike
et al., 2006; Vernon-Feagans et al., 2012) and poorer cognitive development in general (e.g.,
Petrill et al., 2004; Pike et al., 2006). This is consistent with studies that have also
demonstrated a relation between household chaos and academic achievement (Brody & Flor,
1997; Hanscombe, Haworth, Davis, Jaffee, & Plomin, 2011; Shamama-tus-Sabah & Nighat,
2010). Further, Johnson et al. (2008) found that household chaos accounted for independent
variance in children’s literacy development to that explained by the home literacy
environment as well as some of these other environmental correlates. The current study
extended existing work by examining the relation between individual aspects of chaos and
language and emergent literacy development, while controlling for other relevant aspects of
the home environment such as SES and the HLE. The following section reviews the literature
on the relations between different aspects of chaos and different aspects of language and
literacy development.
Household Order and Children’s Language and Literacy Development
To date, only two studies have examined household order and language and literacy
skills in children prior to or around school entry (Johnson et al., 2008; Vernon-Feagans et al.,
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2012). The current study built on this work. Vernon-Feagans et al. (2012) examined
household disorganisation from age 2 months to 36 months and its relation with language
skills at 36 months; while Johnson et al. (2008) examined household order and language and
literacy skills in children after they had commenced formal schooling (M age = 6 years 10
months). The current study builds on this evidence by examining the relation between order
and language and literacy skills in Preparatory aged children (approximately 5 years of age),
which is the year prior to formal schooling in Australia.
The current study tested these relations using a typical sample. Johnson et al. (2008)
used a sample of twins. Twin children may have different experiences of household order as
having two babies may lead to greater disorder in a way that singleton children do not.
Results are more able to be generalised to the general population when a typical sample of
children is used. Vernon-Feagans et al.’s (2012) sample was comprised of typically
developing children; however, at 36-months the children were too young to measure literacy
skills and only language skills were examined. Thus, the relation between order and literacy
skills has not been examined in a typical sample of pre-school aged children.
The current study also extended on existing work by examining the relation between
household order and separate emergent literacy skills: letter-name knowledge, letter-sound
knowledge, word reading, rhyme detection, initial phoneme detection, final phoneme
detection, receptive vocabulary, and expressive vocabulary. Johnson et al. (2008) used a
composite measure of literacy skills that included reading (word identification and word
attack) and letter knowledge (letter identification), and a composite measure of phonological
awareness. It is important to examine the relation of household order with individual aspects
of emergent literacy as these are separate skills. Researchers have proposed that phonological
awareness is not a unitary concept, suggesting that rhyming ability and phoneme awareness
are separate skills (Foy & Mann, 2006; Muter et al., 1998). Additionally, both alphabet
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knowledge and phonological awareness skills develop along a continuum, with some skills
developing before others (Anthony & Frances, 2005; Foorman et al., 2002; Justice et al.,
2006). Therefore, different aspects of emergent literacy potentially have different correlates.
Johnson et al. also only included a measure of expressive and not receptive vocabulary. Both
aspects of vocabulary were included in the current study.
Another criticism of the two existing studies is that they used measures with poor or
unknown reliability. Vernon-Feagans et al.’s (2012) disorganisation subscale produced an
internal reliability coefficient of .67, which is unacceptably low (Nunnally, 1957). Johnson et
al. (2008) did not report the reliability of their 3-item order factor although the overall 6-item
CHAOS scale has low internal reliability coefficients; r = .56 to .63 (Coldwell et al., 2006;
Deater-Deckard et al., 2009). The 5-item order factor utilised in the current study had an
acceptable internal reliability coefficient of .75 (see Chapter 4). Thus, the current measure has
better psychometric properties than those used in previous studies. Further, the measures in
both previous studies included items that seemed to be measuring other aspects of chaos. For
example, Johnson et al.’s measure included a question regarding noise (i.e., “There is usually
a television turned on somewhere in our house”). All of the items that loaded on the order
factor in the current study clearly measured aspects of order, indicating better construct
validity.
Thus, while evidence from these two existing studies show that household order is
important in the language and literacy development in young children, they had some
limitations. More research is needed in this area. The current study used a measure of order
that had better psychometric properties. It extended the previous findings by examining both
receptive and expressive language skills as well the relations between order and individual
aspects of emergent literacy. A typically-developing sample was used, which allows for
greater generalizability of results. Further, measures of the HLE and a range of child, parent,
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and socio-demographic characteristics known to influence emergent literacy (child age and
nonverbal ability, parent’s marital status, maternal age, number of hours parents work,
maternal general ability), were included as potential control factors. Therefore, the unique
relations between order and individual language and emergent literacy skills could be
identified.
Household Routine and Children’s Language and Literacy Development
Few existing studies have included routine in their measure of chaos, and few have
examined the relation between routine and language and literacy development. Support for
the relation between routine and literacy comes from research by Martin et al. (2011) and
Weigel et al. (2010), who reported significant associations between routine and receptive
vocabulary and print knowledge, respectively. In addition, specific language and literacy
routines (e.g., regular reading routines), which are part of the early HLE, are related to
literacy and language development (e.g., Hood et al., 2008; Sénéchal & LeFevre, 2002;
Serpell et al., 2002).
However, more research in this area is needed. The two studies to date that have
examined routine and language or literacy development (Martin et al., 2011; Weigel et al.,
2010) have some limitations. Both measured routine in the home when children were quite
young (2.5 to 3 years of age). The current study extended these findings to children just prior
to school-entry. Further, both existing studies only examined a single language (Martin et al.,
2011) or literacy variable (Weigel et al., 2010). The current study extended this work by
examining both receptive and expressive language skills as well as a range of emergent
literacy (i.e., letter name and sound knowledge, word reading) and phonological awareness
skills (i.e., rhyme detection, and initial and final phoneme awareness).
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Household Crowding and Children’s Language and Literacy Development
Typically, more crowded home environments are associated with poorer scores on
literacy and reading tasks (Evans, 2006; Evans et al. 1998, Goduka et al., 1992; Maxwell,
2003; Saegert, 1982). For example, Maxwell (2003) found that children (Grade 2 and 4) from
more crowded homes scored lower on word identification than those from less crowded
households. There are also significant relations between crowding and general cognitive
development and academic achievement (e.g., Evans, Ricciuti, et al., 2010; Evans et al., 1998;
Wachs, 1978). However, Martin et al. (2011) failed to find a significant relation between
crowding and receptive vocabulary, when child age, child gender, maternal education,
maternal age, maternal ethnicity, income per capita, marital status, and family size were
controlled. Other studies used only a limited number of control variables or none at all. For
example, Maxwell and Evans (2000) and Maxwell (2003) only controlled for maternal
education and family income. Given the findings by Martin et al. (2011), it might be that
crowding does not have unique effects on receptive language. Controlling for a range of
factors is important to help determine the unique relations between crowding and specific
language and literacy outcomes. The current study controlled for a range of potentially
confounding variables. The null results obtained by Martin et al. might also be due to
differences in their measure of crowding. They used an observational measure of household
crowding; the sum of ratings by an observer of the amount of space relative to the number of
people plus the amount of space relative to the amount of furniture. Others have used the
more well-known and accepted measures of density, the number of rooms per person or
number of people per room (Brooks-Gunn et al., 2010; Evans, 2006; Evans, Eckenrode, et al.,
2010; Evans et al., 2001; Flouri, 2009; Goduka et al., 1992; Maxwell, 2003; Widmayer et al.,
1990). This study used the number of rooms per person, which Evans (2006) identified as the
critical measure of household crowding.
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In summary, the studies that have examined the relation between crowding and
language or literacy skills have only investigated one or a small number of variables. For
example, Maxwell (2003) examined word identification only and Martin et al. (2011)
examined receptive language only. The current study extended these findings by examining
the relation between household crowding and a broad range of language and literacy
variables. It did this in the context of also controlling for a broad range of other factors known
to influence language and literacy development in order to identify the unique associations
with crowding.
Household Noise and Children’s Language and Literacy Development
In noisy environments, children use indiscriminate filtering of auditory input as a
coping strategy, which consequently filters out speech, thereby, influencing literacy and
reading development (Evans, 2006; Evans & Hygge, 2007). Children also have less
motivation to work on challenging tasks, including literacy and language based tasks, in noisy
environments (Bell et al., 1996; Evans, 2006; Evans & Hygge, 2007). Most of the work to
date on the relation between noise and literacy has been conducted in school classrooms
rather than in homes (Evans & Maxwell, 1997; Hygge et al., 2002; Stansfeld et al., 2005).
Noise within the classroom (sound level decibels) has consistently shown a significant
relation with child development, with more noise associated with poorer outcomes in children
(Evans & Maxwell, 1997; Hygge et al., 2002; Stansfeld et al., 2005). However, studies
examining noise within the home environment have found mixed results. For example, Carew
and Clark-Stewart (1980) found a significant negative association between television noise
and oral language (combined score on a spatial ability, receptive language, and grammar task)
for children less than 3 years of age; while Martin et al. (2011) did not find an association
between television on when children were 2.5 years and their receptive language at 5 years.
Further, Martin et al. did not find that household noise when children were 2.5 years (observer
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rating of noise from inside and outside the home) was associated with receptive language at 5
years.
Contrary to this, Johnson et al. (2008) found a significant negative relation between
parental perceptions of household noise (measured using the quiet factor of the CHAOS Short scale) and expressive vocabulary in 6-year-old twin children. However, this relation
was not significant once household order, HLE, maternal reading ability, and maternal
education were controlled. Johnson et al. also did not find that household noise was associated
with the twins’ reading, alphabet knowledge, or phonological awareness. They suggested that
their twin sample may have been more habituated to household noise and, therefore, less
vulnerable to its effects. It might also be that noise does not have independent relations with
expressive language or literacy outcomes, once other factors are controlled. However, they
used combined measures of alphabet knowledge and phonological awareness tasks and,
therefore, individual relations might have been missed.
The current study adds to the current literature by investigating the role of perceived
noise in the home environment in a range of language and literacy skills for a typical sample
of children just prior to school entry. This extends on studies that have only measured
receptive language (Martin et al., 2011), a combined measure of oral language (Carew &
Clark-Stewart, 1980), or composite measures of alphabet knowledge and phonological
awareness (Johnson et al., 2008). Further, these relations were examined with a range of other
factors controlled to identify unique relations.
The Current Study
In summary, existing studies have shown that these different facets of household
chaos, order, routine, crowding, and quiet, are detrimentally associated with language and
literacy development in children, although there are some mixed results. However, much of
the existing research has limitations that the current study was designed to overcome. Some
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measures had questionable reliability (Johnson et al., 2008; Martin et al., 2011; VernonFeagans et al., 2012), whereas the measures of quiet, order, and routine used in the current
study had good reliability (see Chapter 4). Also, the existing studies generally examined only
a small range of language and/or literacy skills (e.g., Martin et al., 2011) or composite
measures of these skills (e.g., Johnson et al., 2008). The current study examined a broad range
of language and literacy skills to enable individual relations with the chaos variables to be
identified. Some studies (Johnson et al., 2008; Pike et al., 2006) used twin samples, which
might not be representative of the general child population. The current study used a typical
sample.
In addition, few existing studies have examined the relations between these language
and literacy outcomes and multiple dimensions of household chaos in the same sample. In
general, those that have, have reported different relations between individual aspects of chaos
and language and literacy skills. For example, Johnson et al. (2008) examined quiet and order
and found significant, positive relations between order, but not quiet, and scores on the
Woodcock Reading Mastery Test (1987), phonological awareness composite measure, and
receptive vocabulary. Martin et al. (2011) found that a lack of routine was associated with
better receptive vocabulary scores; however, no relation was found between instability,
television generally on, crowding, and noise and receptive vocabulary. The current study
examined the relations between four aspects of chaos and letter sound and letter name
knowledge, word reading, rhyme detection, initial phoneme detection, final phoneme
detection, receptive vocabulary, and expressive vocabulary, so that the important aspects of
chaos could be identified for each outcome.
Some studies have included very young children and, therefore, have only been able to
assess vocabulary as literacy skills had not yet emerged (e.g., Carew & Clark-Stewart, 1980;
Vernon-Feagans et al., 2012). Others examined children after school entry, thereby,
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introducing other sources of influence on literacy and language skills, notably formal
education (Evans et al., 1998, Maxwell, 2003). The current study used a sample of
Preparatory aged children. This is an important age to assess as they are old enough to assess
emerging literacy skills such as alphabet knowledge. Further, the home environment, and
chaos within the home environment, might have more of an impact at this age compared to
children who have entered formal schooling.
In summary, the current study assessed four aspects of household chaos (noise, order,
routine, and crowding; see Chapter 4) and their association with oral language (expressive and
receptive vocabulary), alphabet knowledge (letter name and sound knowledge, and word
identification) and phonological awareness skills (rhyme detection, and initial and final
phoneme detection). It was expected that a more chaotic household environment would be
associated with poorer oral language, alphabet knowledge, and phonological awareness skills.
Specifically, it was expected that:
(a) low household order would be associated with poorer performance on letter name and
sound knowledge, word identification, rhyme detection, initial and final phoneme
detection, and receptive and expressive language. This is based on the findings of
Johnson et al. (2008), although they did not examine relations with individual aspects
of emergent literacy;
(b) low household routine would be associated with poorer letter name and sound
knowledge and word identification, and receptive and expressive language skills,
based on Martin et al. (2011) and Weigel et al. (2010). The relation between
household routine and children’s phonological awareness has not been tested in
previous literature, so no firm hypotheses could be derived; although a similar pattern
to the other literacy skills was expected, with low routine associated with poorer
rhyme, initial, and final phoneme detection;
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(c) high household crowding would be associated with poorer letter name and sound
knowledge and word identification (based on Maxwell, 2003) and poorer receptive
and expressive language skills (based on Goduka et al., 1992). While the relation
between household crowding and children’s phonological awareness has not been
tested in previous literature, a similar pattern was expected, with high crowding
associated with poorer performance on each aspect of phonological awareness,
although this was speculative;
(d) low household quiet (i.e., high noise) would be associated with poorer receptive and
expressive vocabulary based on Johnson et al. (2008); however, it was not clear if this
relation would be independent, given their findings of no significance once control
variables were added. No specific hypotheses were made for the relation between
quiet and alphabet knowledge and phonological awareness due to conflicting results in
the literature examining household noise (Johnson et al., 2008; Martin et al., 2011),
although evidence provided by studies examining classroom noise (Evans, 2006;
Evans & Hygge, 2007) suggested that higher noise would be associated with poorer
alphabet knowledge and phonological awareness.
Factors identified as important in the explanation of early literacy and language
development were included as potential control variables. These were child age (Hood et al.,
2008; Sénéchal et al., 2001), child nonverbal ability (Hood et al., 2008), the HLE (Hood et al.,
2008; Sénéchal & LeFevre, 2002), marital status (Martin et al., 2011), maternal age (Martin et
al., 2011), number of hours parents worked (Vernon-Feagans et al., 2012), maternal general
ability (Baharudin & Luster, 1998; Deater-Deckard et al., 2009), and SES (Johnson et al.
2008). These variables have also shown significant associations with household chaos. Child
age was associated with instability, lack of routine, and television switched on in Martin et al.
(2011); non-verbal ability was associated with total CHAOS scores in Pike et al. (2006);
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marital status (or family type), maternal age, and the number of hours the primary parent
worked were associated with instability and disorganisation in Vernon-Feagans et al. (2012);
and the HLE was significantly associated with CHAOS in Deater-Deckard et al. (2009).
Including these variables as controls, will result in a stringent test of the independent relations
between the household chaos factors and the literacy and language outcomes.
Method
Participants
Participants were the Preparatory-aged children of the primary care-giving parents (N
= 250) described in Chapter 4. Ten of the children for whom consent to participate was
obtained were unable to be tested due to time limitations. This resulted in a sample of 240
children. As described in detail in Chapter 3, 67% were recruited from Preparatory (Prep)
classrooms within Education Queensland or Independent Schools and 33% were children of
university students and staff. Independent schools are established and operated independently
of government, with a proportion of their funding coming from tuition fees paid by parents,
compared to full government funding in Education Queensland schools. Independent schools
can, therefore, develop their own educational programs, policies, and procedures. However,
Queensland schools adhere to a common set of regulations and standards, such as a standard
curriculum framework.
In Queensland, the Prep or Foundation year is the non-compulsory year prior to Grade
1 and is available at schools offering primary education and at some child care centres. Grade
1 is the first year of compulsory formal education. In 2011, (when the study was conducted)
61,988 children attended Prep (44,197 children attending Education QLD schools; 17,791
children attending Independent schools; ABS; Schools, Australia, 2011). Children attend for 5
days per week, 6 hours per day. Children must turn 5 years of age prior to June 30 in the year
they start Prep. The Prep year consists of play- and inquiry-based learning (Department of
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Education, Training, and Employment Queensland, 2005-2012). There is some formal
teaching of reading and writing; however, in general, formal instruction commences in Grade
1.
Children were ineligible for the study if they had been formally diagnosed with any
developmental, intellectual, or specific neurological disorder (e.g., autistic spectrum disorder,
brain injury). This ensured the sample were typically developing. In addition, they were
ineligible if the family’s primary language was not English as all testing was conducted in
English. Based on parent-report, 13% of the children (6 male, 27 female) had experienced
some speech/language difficulties. Fifteen of these children had previously seen or were
currently seeing a speech pathologist for speech/language support. This percentage of children
with reported speech/language difficulties did not differ from that found in the general
Australian population of children at school-entry (14%, Centre for Community Child Health,
2009), p = .40. As none of these children had a current formal language/developmental
disorder diagnosis, they were retained in the sample.
Most of the children (88%) were already enrolled in Prep, with the remaining children
eligible to commence Prep at the next intake. Children were aged between 4 years 3 months
and 6 years 7 months (M age = 5.36 years; SD = .58). There were 53% boys. Around half
(54.3%) of the children attended childcare outside of Prep school hours (M number of hours =
4.36; SD = 6.85). Eighty-six percent of children lived in dual-parent households. Sixteen
percent were only children, 58% had one sibling, 19% had two siblings, and 7% had three or
more siblings (M number of siblings = 1.23; SD = 0.90).
The most frequently reported cultural group was Australian (62% of mothers and
fathers). Other cultural groups included British (11% of mothers, 14% of fathers), Asian (9%
of mothers, 5% of fathers), New Zealander (8% of mothers and fathers), European (7% of
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mothers, 6% of fathers), African (1% of mothers, 2% of fathers), American (1% of mothers,
2% of fathers), and Australian Aboriginal (1% of mothers and fathers).
Average family income was AUD$105,726.55 (SD = 49,245.20; range = 6,000 210,000). Average SEIFA (SES) score was 7.08 (range = 1 - 10; SD = 1.96; see detailed
description in Chapter 4). For those mothers who were employed outside the home, the most
frequent occupation was semi-professional. The average number of hours that mothers
worked outside the family home per week was 19.61 (SD = 15.32). The most frequent
occupation for fathers was skilled manual workers. Fathers worked an average of 42.58 hours
per week (SD = 12.08). Details of maternal and paternal education levels are reported in
Chapter 4.
Comparison of Demographic Characteristics of Sample with General Population
In order to establish that the sample was representative of the general Australian
population on demographic characteristics, the most recent data from the Australian Bureau
of Statistics (ABS) were compared to the sample group using binomial tests. Demographic
characteristics tested were child gender, attendance at outside-of-school-hours childcare,
indigenous heritage, family income, and parental marital status, education, and employment
status.
The sample used in this study comprised 53% boys. The ABS data (Family
Characteristics, 2009-10) showed that 51.3% of Preparatory-aged children in Australia were
boys. Binomial tests indicated that there was no significant difference between the sample and
the general Australian population in terms of gender, p = .30. No differences were found
between the sample and the general Australian population in terms of percentage of children
attending either formal or informal care outside of school hours, with 53% of school aged
children in the Australian population and 54.3% of children in the sample attending childcare
outside of school hours (p = .37).
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The ABS (Year Book Australia, 2012) reported that 2.5% of Australians in 2012
identified as indigenous (Australian Aboriginal or Torres Strait Islander). In this study, 1% of
mothers and fathers identified as indigenous, which did not differ significantly from that
found in the Australian population, p = .17.
The sample comprised 86% dual-parent families. The ABS data (Family
Characteristics, 2009-10) showed that 85% of Australian families were intact biological
families, with 14% single parent families, and 1% other families. Binomial tests indicated that
there was no significant difference between the sample and the general Australian population
in terms of marital status, p = .30.
According to the ABS Household Income and Income Distribution data (2007-08), the
mean income for dual parent families with dependent children was $119,392 and the mean
income for one-parent families with dependent children was $53,092. In the current study, the
mean income for dual parent families was $114,482.50 (SD = $44,608.10) and for one parent
families, the mean was $54,433.33 (SD = $47,449.38). Thus, the income for families in the
current sample did not differ to that of equivalent families in the general Australian
population.
In this study, 16.8% of mothers and 18.4% of fathers had Grade 12 as their highest
level of education and 47.6% of mothers and 34% of fathers held a university degree. The
ABS data (Education and Work, 2009) showed that in the general Australian population
21.3% of women and 19.7% of men had Grade 12 as their highest level of education, and
24.9% of women and 21.2% of men held a university degree. Thus, this study included a
more highly educated sample of mothers and fathers than the general Australian population, p
< .001.
In terms of employment, in single parent families, 70% of mothers were employed in
this study. The ABS data (Family Characteristics, 2009-10) showed that 60% of single
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mothers were employed in the general Australian population. The sample did not differ to the
general Australian population, p = .22. For dual parent families, the sample used in this study
had more families with two working parents (75%) than in the general population (63%), p <
.001.
The above information demonstrates that the sample used in this study was not
significantly different to the Australian general population in terms of child gender, number of
children attending childcare (either formal or informal) outside of school hours, number of
families where a parent identified as indigenous, family income, marital status, and the
number of working single mothers. However, the sample did differ from the general
Australian population in terms of parent education and the number of dual parent families
with two working parents. The sample in the current study was more highly educated and had
more families with two working parents than in the general population. Each of these aspects
might affect SES, which was controlled for in the current study.
Materials
Parents completed a questionnaire that included questions assessing demographic
details, household chaos (quiet, order, routine, and crowding), and the home literacy
environment. Some details of this questionnaire have been provided in Chapter 4 already.
Children completed measures of (a) alphabet knowledge (letter name and letter sound
knowledge, and word identification), phonological awareness (rhyme detection, initial
phoneme detection and final phoneme detection), (c) oral language (receptive and expressive
language), and (d) general cognitive ability.
Demographic Details. Demographic questions included age and gender of the child,
school/childcare provider, age of the child when they first attended childcare/school, and
number of hours spent in after-school care. Demographic details about the family included
number of siblings, cultural group, marital status, parent age, family income, parent education
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and occupation (see Chapter 4 for details of categories), and the postcode of the family’s
home address (used for the SEIFA measure of SES).
Household Chaos. The four measures of order, routine, quiet, and crowding described
in Chapter 4 were used.
Language and Literacy Outcome Measures.
Alphabet knowledge. Three alphabet knowledge skills were assessed: letter name
knowledge, letter sound knowledge, and word identification. Children were presented with
the 26 alphabet letters in upper-case (black Century Gothic font; size 72) printed on individual
white cards (8cm x 8cm) in random order. Children were asked the name and the sound of the
letter, and given one point for each correct answer. Items were summed to form a total score
for letter names and letter sounds (max = 26 each). Muter and Diethelm (2001) reported a
reliability coefficient of .80 on a similar task to this one. The reliability coefficients
(Cronbach’s alpha) for this study were .94 (letter name) and .95 (letter sound).
Children were presented with 14 early reading words (Dad, to, Mum, for, me, you,
look, and, come, are, will, he, up, here) based on the Ready to Read Word Test (Clay, 1979).
These were also words that featured on early word reading lists in Queensland schools.
Testing was stopped following eight incorrect responses in a row. Each correctly read word
was given one point (max = 14) and were summed to form a total score. Reported reliability
for this test is .90 (Clay, 1979). The reliability coefficient for this study was .96.
Phonological Awareness. Three phonological awareness skills were assessed: rhyme
detection, initial phoneme detection, and final phoneme detection. Rhyme detection was
assessed using a rhyme detection task based on Muter, Hulme, and Snowling (1997), and
initial and final phoneme detection was assessed using tasks based on Bowey (1994). The
rhyme detection task involved showing children one target and three other pictures, which
were each named by the experimenter. The child was then asked to indicate which
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word/picture sounds like (rhymes with) the target word/picture (e.g., bat followed by cat, bag,
dog). There were 3 initial practice trials during which corrective feedback could be given
followed by 10 trials on which no feedback was given. Correct responses were given one
point (max = 10). The scores on this and the following two phonological awareness measures
were not adjusted for guessing. Muter et al. (1997) reported a reliability coefficient of .83 on a
similar task to this one. The current sample also yielded a reliability estimate of .83.
Similarly, on the phoneme detection tests, children were shown one target and three
other pictures, which the experimenter named. Children were asked which word starts with
(initial phoneme task) or ends with (final phoneme task) the same sound as the target word
(e.g., fish followed by train, flag, pig, and the child needs to identify that flag starts with the
same sound). There were three initial practice trials during which corrective feedback was
given if needed, followed by eight trials with no feedback. One point was scored for each
correct response (max = 8 each for initial and final phoneme detection). Validity of these
tasks is supported by associations with expected criterion measures (e.g., early reading skill,
Bowey, 1996). Neumann et al. (2012) used these three measures with Australian children
aged 3 to 5 years, and reported a combined reliability coefficient of .75. The reliability
coefficients for the individual tasks in the current study were .67 (initial phoneme detection)
and .74 (final phoneme detection).
Oral Language. Two aspects of oral language were assessed: receptive and expressive
vocabulary. Receptive vocabulary was tested using the Peabody Picture Vocabulary Test 4th
Edition (PPVT-IV; Dunn & Dunn, 2007). The PPVT-IV is a graded test, which has norms for
2.5 to 90 years of age. Children select one picture from a choice of four that best represents a
word spoken by the examiner. The test takes approximately 10 to 15 minutes to complete.
Reliability coefficients reported for this measure are around .80 (Dunn & Dunn, 2007; Hood
et al., 2008) and validity is supported by associations with expected variables (e.g., the
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Expressive vocabulary test and the Clinical Evaluation of Language Fundamentals, Edition 4,
CELF-IV; Dunn & Dunn, 2007; Williams, 1997).
Expressive vocabulary was tested using the Expressive Vocabulary Test 2nd Edition
(EVT-II; Williams, 1997). The EVT-II is a graded test with norms for 2.6 to 90 years of age.
Children are asked to label a picture by either (a) providing a word that describes the picture
or (b) providing a synonym for a word that also describes the picture. The test takes
approximately 10 to 15 minutes to complete. Reliability coefficients reported for this measure
range from .83 to .97 (Williams, 1997) and validity is demonstrated by expected associations
with other measures of language (e.g., CELF-IV; Williams, 1997).
Control Measures.
General mental ability. Raven’s Coloured Progressive Matrices (Raven, Court, &
Raven, 1986) was used to measure the child’s analytic intelligence/non-verbal ability. This
test is suitable for children aged 5 to 11 years and takes approximately 15 to 20 minutes to
complete. Reliability coefficients for an Australian sample have been recorded as .75 (mean
age 5.36 years; Hood et al., 2008) and .80 (mean age 5.5 years; Raven et al., 1986). Validity
has been supported by factor analysis and associations with expected variables (e.g., scores on
Wechsler scales of intelligence; Raven et al., 1986).
Home literacy environment (HLE). An 18-item Home Literacy Environment
Questionnaire (based on questions previously used by Hood et al., 2008) was included in the
parent questionnaire. Questions included the age at which parents began to read to the child,
the frequency with which parents or others read to the child, the frequency with which parents
or others formally teach the child literacy skills, and the frequency with which the child
engages in or initiates literacy activities. All responses, excluding the age at which parents
began to read to the child and total number of hours child is read to per week, were made
using a 6-point Likert-type response format with anchors of 1 = Never and 6 = several times
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daily. In support of the validity of this measure, Hood et al. (2008) reported associations
between the HLE and letter-word identification in preschool children and receptive
vocabulary in Grade 1 children.
Exploratory factor analysis using the principal components method of extraction and
varimax rotation identified one factor. The Kaiser-Meyer-Oklin Measure of Sampling
Adequacy and Bartlett’s Test of Sphericity indicated the suitability of the data for factor
analysis (Tabachnik & Fiddell, 2001). Items that cross-loaded or had factor loadings of < .35
(i.e., not significant) were removed (Hair et al., 2010). Two items were removed. These were
the age at which parents began to read to the child and the total number of hours the child is
read to per week. The one factor solution accounted for 34.52% of the variance. See Table 5.1
for the summary results of the factor analysis and loadings. A total score was generated by
summing the items. Higher scores on the HLE indicate more engagement in literacy activities
in the home. The reliability coefficient for this was .88.
Maternal general ability. Occupational status and educational level were used to
measure maternal general ability. Crawford and Allan (1997) measured a range of
demographic variables (age, gender, level of education, and occupation) and found that
occupation was the best predictor of IQ, explaining 42% of the variance. Thus, occupation
was used as the measure of maternal general ability. Maternal education has also been
previously used as a measure of maternal general ability (Deater-Deckard et al., 2009), so was
used as a secondary proxy measure. Maternal education has shown significant positive
associations with language and literacy variables (e.g., Deater-Deckard et al., 2009; Sénéchal
& LeFevre, 2002) and with household chaos (e.g., Johnson et al., 2008).
SES. SES was operationalized as SEIFA scores (ABS, 2010; see Chapter 4 for
description). Income was used as a secondary measure for SES. Income has been associated
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with both language and literacy outcomes (Martin et al., 2011) and household chaos (Martin
et al., 2011; Vernon-Feagans et al. 2012; see review by Evans, Eckenrode, et al., 2010).

Table 5.1
Principal Components Analysis of Items Measuring Early Home Literacy Environment, N =
224
Item

HLE

Frequency parent teaches to write/copy other words

.72

Frequency parent teaches to write/copy letters

.71

Frequency parent teaches the names of letters

.68

Frequency parent teaches the sounds of letters

.67

Frequency child asks how to write words

.66

Frequency parent teaches what signs or labels say

.64

Frequency parent teaches to read words in books

.56

Frequency child asks what a word says

.53

Frequency child pretends to read by themselves

.52

Frequency parent teach to write/copy name

.52

Frequency child asks how to write letters

.51

Frequency child asks someone to read a book

.50

Frequency child recites the alphabet

.50

Frequency child does some writing

.49

Frequency child looks at pictures in a book by themselves

.43

Frequency child sings nursery rhymes/songs

.42

Frequency child has an alphabet book read to them

.41

Frequency child has a story book read to them

.36

Eigenvalue
Percentage of variance
Kaiser-Meyer-Olkin measure
Bartlett’s Test of Sphericity
.001

6.21
34.52
0.82
χ 2(153, N = 221) = 1880.11, p <
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Procedure
The research had ethical approval. Parents were sent informed consent packages,
parent questionnaires, and a reply-paid envelope via their child. Parents indicated their
consent for their child to participate in the study by completing the consent form and
questionnaire and returning them to the researcher. Children were asked for their assent to
participate in the study before testing.
Children were individually tested on their alphabet knowledge (letter-name and -sound
knowledge, and word identification), phonological awareness (rhyme, initial phoneme and
final phoneme detection), oral language (receptive and expressive vocabulary), and nonverbal ability within Terms 3 and 4 of the school year. Children who were recruited from
schools were tested in a quiet room at their school. Total testing time was approximately 1
hour, conducted over approximately two 30-minute sessions. These sessions were conducted
on different days so that child fatigue was not an issue. Children who were recruited via the
participating university were tested individually in a quiet room at the closest university
campus. Those children were tested in a single session, with breaks given as needed to reduce
fatigue. A test session was terminated if the child was inattentive, tired, or uncooperative. All
children were thanked for their time and effort with a sticker.
Standardized testing procedures were followed for commercially available tests.
Administration procedures for other tests are described above in the Materials section. The
order of administration of the literacy, language, and cognitive measures was
counterbalanced.
Results
First, preliminary data screening is described. Second, summary data and bivariate
correlations for all the variables included in the study are reported. Last, the results of the

Household chaos and Emergent Literacy Development 120
regression analyses used to test the hypotheses are reported. SPSS version 20 was used to
analyse the data. An alpha of .05 was used throughout this study for significance testing.
Preliminary Data Screening
Data were screened for errors, missing data, outliers, skew, and kurtosis. There were
small amounts of missing data, ranging from 0.4% to 10.8%. Missing value analyses (Little’s
Missing Completely at Random test in SPSS) indicated that the missing data were completely
at random, χ2(9,428, N = 240) = 8,951.28, p = 1.00. Missing data were replaced using
multiple imputation via SPSS. Dummy variables were created for use in the regression
analyses for child gender (0 = male; 1 = female).
There was moderate negative skew in the distributions for rhyme detection (std. skew
statistic = -10.40), initial phoneme detection (std. skew statistic = -7.34), and letter name (std.
skew statistic = -15.65) and sound knowledge (std. skew statistic = -9.75). This shows that the
sample were generally high in their ability to identify letter names and sounds and detect
rhyming words and initial phonemes. The scores on letter name knowledge were reflected and
log transformed to normality. Reflection and square root transformation normalised the
distributions for letter sound knowledge, rhyme detection, and initial phoneme detection.
Analyses were conducted with the untransformed and transformed variables with no
significant differences. Therefore, the untransformed variables were included in the final
analyses for ease of interpretation. All other measures were normally distributed. No
univariate or multivariate outliers were identified. Linearity and homoscedasticity of the
variables were assessed through the inspection of residual and scatter plots, with no obvious
departures from the assumptions evident.
Summary Data
Table 5.2 presents the descriptive statistics for the household chaos predictor variables
(quiet, order, routine, and crowding), the literacy and language outcome measures (letter-
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Table 5.2
Descriptive Statistics for Outcome, Predictor, and Control Measures, N = 240
Measures

M

SD

95% CI
Lower

Upper

Range

Maximum
Score

Rhyme Detection

8.13

2.44

7.82

8.44

0 - 10

10

Initial Phoneme Detection

6.55

1.66

6.34

6.76

0-8

8

Final Phoneme Detection

5.82

2.04

5.56

6.08

0-8

8

Letter Name Knowledge

23.40

4.75

22.75

24.06

3 - 26

26

Letter Sound Knowledge

20.82

6.83

19.87

21.78

0 - 26

26

Word Identification

7.81

5.57

7.02

8.57

0 - 14

14

Receptive Vocabulary1

109.94

12.87

108.16

111.72

77-141

Expressive Vocabulary1

108.23

10.90

106.72

109.74

78 - 137

Quiet

25.37

4.73

24.64

26.10

8-36

42

Order

21.92

3.60

21.43

22.41

9 - 30

30

Routine

41.44

4.15

40.09

42.03

28 - 48

48

Crowding

2.50

0.86

2.39

2.61

0.44- 6.50

Child Age (years)

5.36

0.58

5.27

5.43

4.03- 6.07

Non-verbal ability2

58.80

26.63

55.18

62.42

4 - 96

Home Literacy Environment

78.58

13.47

76.77

80.39

42-107

108
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Measures

SES

M

SD

95% CI

Range

Maximum
Score
10

Lower

Upper

6.86

7.36

1 - 10

98,299.93

113,153.18

6,000-210,000

7.10

1.97

105,726.55

49,245.20

Age: Mother

36.61

5.30

35.89

37.33

22 - 48

Education: Mother3

4.33

1.31

4.15

4.51

1-6

6

Education: Father3

3.96

1.44

3.76

4.15

1-6

6

Occupation: Mother4

4.64

2.92

4.24

5.04

1-9

9

Occupation: Father4

5.53

2.00

5.25

5.80

1-9

9

No. of hours worked: Mother

19.61

15.32

17.16

21.23

0 - 70

No. of hours worked: Father

42.83

11.79

41.27

44.39

0 - 84

Income ($AU)

1

Receptive and expressive vocabulary measures use standard scores (M = 100; SD = 15);

2

Non-verbal ability raw scores were converted to percentiles using the most recent Australian normative data (Cotton et al., 2005);

3

Education for Mother and Father: 0 = Less than 7 th grade; 1 = Grade 9; 2 = Grade 10 or 11; 3 = Grade 12; 4 = Partial University or specialized tertiary training; 5 =

Undergraduate degree; 6 = Postgraduate degree;
4

Occupation for Mother and Father: 1 = menial service workers, students, stay at home parents; 2 = unskilled workers; 3 = semi-skilled workers; 4 = skilled manual labourers;

5 = clerical and sales workers; 6 = technicians and semi-professionals; 7 = managers and minor professionals; 8 = administrators and lesser professionals; 9 = higher
executives and major professionals.
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name knowledge, letter-sound knowledge, word reading, rhyme detection, initial phoneme
detection, final phoneme detection, receptive language and expressive language), and the
control variables (child age and general ability, HLE, parent occupation and education
[general ability measures], maternal age, number of hours worked, SEIFA scores, and family
income). The sample means for the household chaos variables, quiet, order, and routine, were
above the scale midpoints, indicating that the sample was generally high on quiet, order, and
routine. The mean household density was 2.51 rooms per person (SD = .85; range = .44 –
6.50), indicating low crowding. On average, children knew most letters, identifying a similar
number of letter names and sounds, although there was a wide range of knowledge from no
letters known to all letters known. There was also a wide range of scores on the word
identification task from 0 to 100% correctly identified. Phonological awareness measures
showed a similar pattern, with some children unable to identify any item correctly and some
at ceiling. Children were generally better at detecting rhyme than initial or final phonemes.
Means for the receptive and expressive vocabulary measures were in the average range, with
scores ranging from moderately low to extremely high. Children’s non-verbal ability scores
on the Raven’s Progressive Matrices ranged from “Intellectually Superior” (scores at or above
the 95th percentile) to “Intellectually Below Average” (scores below the 25th percentile), with
most scores falling in the “Intellectually Average” band (scores between the 25th and 75th
percentiles). No child scored in the “Intellectually Impaired” range. The mean score on the
HLE variable was above the scale midpoint, indicating that the sample experienced
above average home literacy enrichment.
Table 5.3 reports the Pearson zero-order correlations among the household chaos
predictor variables, literacy and language outcome variables, and control variables. As
detailed in Chapter 4, all household chaos measures were inter-correlated, except household
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Table 5.3
Correlations between Literacy Outcome Variables and Household Chaos Predictor Variables and Control Variables, N = 240
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

1. Rhyme Detection

-

2. Initial Phoneme Detection

40

-

3. Final Phoneme Detection

41

59

-

4. Letter Name Knowledge

32

47

48

-

5. Letter Sound Knowledge

42

62

63

81

-

6. Word Identification

38

62

61

56

73

-

7. Receptive Vocabulary

33

42

47

36

48

47

-

8. Expressive Vocabulary

41

45

49

40

53

54

73

-

9. Quiet

-09

00

-00

-00

06

08

-06

-08

-

10. Order

-03

08

03

11

18

15

-02

-06

54

-

11. Routine

03

09

15

04

10

06

07

03

25

30

-

12. Crowding

01

10

05

03

03

01

09

04

20

13

12

-

13. Child Age

20

33

31

34

40

37

37

38

01

07

-00

01

-

14. Child Gender1

04

03

04

00

02

01

-10

01

12

07

-02

12

07

-

15. Non-verbal Ability

27

40

46

37

39

39

36

35

-03

-06

03

05

28

-14

-

16. HLE2

04

05

03

10

09

02

05

02

14

22

21

10

00

19

03

-

17. SES

12

02

-06

-07

-02

04

05

09

-01

05

-05

-06

-08

-01

-05

-06

17

-

18

19

20

21

22

23

24

25
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

18. Income

10

08

04

00

02

04

12

07

07

01

01

22

05

-01

11

02

09

-

19. Age: Mother

08

10

06

06

11

16

16

14

-07

-07

-05

19

05

-02

03

-11

18

22

-

20. Family Type3

22

11

09

16

18

09

15

13

-09

-03

-01

-09

06

00

10

08

-02

41

09

-

21. Education: Mother4

16

10

15

-07

04

10

18

17

06

09

22

08

-02

02

09

06

21

33

22

12

-

22. Education: Father4

04

09

06

-00

04

03

06

05

-00

-05

01

09

-16

-03

03

10

20

29

19

11

39

-

23. Occupation: Mother5

10

07

07

-00

00

05

-01

-00

-00

07

-00

16

02

-01

-02

-02

19

43

27

05

37

17

-

24. Occupation: Father5

11

11

02

-05

05

06

09

05

-01

-03

09

09

12

07

05

03

10

32

16

06

22

56

20

-

25. No. of hrs worked: Mo

.03

-04

-05

-02

-03

05

-04

-06

15

04

-08

14

-02

07

01

05

02

30

13

00

12

-01

55

07

-

26. No of hrs worked: Fa

-03

-09

05

-01

-02

-08

-04

-09

02

00

-02

03

09

-01

-09

02

-07

21

-09

-01

-14

-10

-01

-02

04

Note: All correlations .13 - .16 = p < 05; .17 - .23 = p < 01; > .24 = p < 001.
1

Gender: 0 = male; 1 = female;

2

HLE = Home Literacy Environment;

3

Family Type: 0 = single parent family; 1 = dual parent family.

4

Education for Mother and Father: 0 = Less than 7th grade; 1 = Grade 9; 2 = Grade 10 or 11; 3 = Grade 12; 4 = Partial University or specialized tertiary training; 5 =

Undergraduate degree; 6 = Postgraduate degree;
5

Occupation for Mother and Father: 1 = menial service workers, students, stay at home parents; 2 = unskilled workers; 3 = semi-skilled workers; 4 = skilled manual labourers;

5 = clerical and sales workers; 6 = technicians and semi-professionals; 7 = managers and minor professionals; 8 = administrators and lesser professionals; 9 = higher
executives and major professionals.

25
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crowding and routine. All literacy and language variables were positively correlated with each
other. Correlations between the literacy and language variables were moderate to strong.
These bivariate relations were used to determine what variables were used as predictor
variables (and control variables) in the multivariate analyses. In terms of the relations between
predictor variables and outcome variables, there were weak positive correlations between
household order and two code-related literacy variables, letter sound knowledge and word
identification. More household order was associated with better performance on the letter
sound knowledge and word identification tasks, explaining 3% and 2% of the variance,
respectively. There was also a weak positive correlation between household routine and final
phoneme detection, with 2% of the variance explained. Household quiet and household
crowding were not associated with any code-related literacy variable. No household chaos
variable was correlated with the language outcome variables.
The HLE was significantly correlated with all household chaos variables except
household crowding, with more literacy practices occurring in quieter, more ordered, and
routine homes. However, it was not correlated with the language and literacy variables.
Therefore, it was not controlled in subsequent regression analyses. The child’s age and nonverbal ability were not associated with any household chaos variable, but were correlated with
all code-related literacy and language variables. These associations were weak to moderate
and positive, indicating that older children and children with better non-verbal ability had
better code-related literacy and language skills. Therefore, both child age and non-verbal
ability were controlled in subsequent regression analyses. Child gender was not associated
with any chaos, literacy, or language measures, so was not controlled.
Maternal level of education was associated with household routine, with more
educated mothers having more routine homes. There was also a weak positive association
between mother’s level of education and the child’s rhyme detection, final phoneme
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detection, and both receptive and expressive language. Therefore, maternal level of education
was controlled in subsequent regression analyses. Family type was not associated with any
household chaos variable, but was associated with rhyme detection, letter name and letter
sound knowledge, and receptive and expressive language; with dual parent families associated
with better scores on literacy and language measures. Therefore, family type was controlled in
subsequent regression analyses. Mother’s age was associated with household crowding, with
older mothers associated with less crowding. Mother’s age was also associated with word
identification and receptive and expressive language, and, therefore, was controlled in
subsequent regression analyses. Income, number of hours the mother and father worked, SES,
paternal level of education, and both maternal and paternal occupation were not associated
with any literacy or language variable. Therefore, these variables were not controlled in
subsequent regression analyses.
Based on these bivariate correlations, household order was included as a predictor of
letter-sound knowledge and word identification and household routine was included as a
predictor of final phoneme detection. No other bivariate correlations between chaos and
language or literacy outcomes were significant, so no other predictor or outcome variables
were examined using multiple regression. Child age and non-verbal ability were associated
with letter-sound knowledge, word identification, and final phoneme detection; therefore,
were included as control variables in all regression analyses. Maternal education was
associated with final phoneme detection; therefore, was controlled in the analysis predicting
that. Family type was associated with letter-sound knowledge; therefore, was controlled in the
regression analysis predicting that. Mother’s age was associated with word identification;
therefore, was controlled in the regression analysis predicting word identification. No other
control measures were included due to a lack of bivariate associations.
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Prediction of Emergent Literacy
Separate hierarchical regression analyses were conducted for each criterion measure of
final phoneme deletion, letter-sound knowledge, and word identification. In all regression
analyses, the specific control variables identified via significant bivariate correlations
described in the preceding section were entered at Step 1, prior to the specific household
chaos variable identified via significant bivariate correlations.
Predicting final phoneme detection. The control variables included at Step 1 were
child’s age and non-verbal ability and mother’s level of education. At Step 1, the control
variables accounted for a significant 26.5% of the variance in final phoneme detection, F(3,
236) = 27.45, p < .001. Non-verbal ability (sr2 = 13.99%), age (sr2 = 3.84%), and mother’s
level of education (sr2 = 1.37%) all contributed unique variance (see Table 5.4). At Step 2,

Table 5.4
Summary Data for Hierarchical Regression Analysis for Variables Predicting Final
Phoneme Detection; N = 240.
Variable

B

95% CI(B)
Lower

Upper

β

sr2

Step 1
Age

0.71

0.31

1.11

.19

.04**

Non-verbal ability

0.17

0.12

0.22

.41

.14***

Education: Mother

0.18

0.01

0.36

.10

.01*

Age

0.71

0.31

1.11

.20

.04***

Non-verbal ability

0.17

0.12

0.22

.40

.14***

Education: Mother

0.14

-0.04

0.32

.08

.01

Household routine

0.06

0.01

0.00

.12

.01*

Step 2

R2 at Step 1 = .27 (Adjusted R2 = .26), R2 at Step 2 = .01 (R2 = .28; Adjusted R2 =
.27). * p < .05; ** p < .01; *** p < .001.
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household routine was entered. It contributed a further 1.2% to the explained variance, F(1,
235) = 3.93, p = .04. More routine within the family home was associated with better ability
to detect final phonemes. Non-verbal ability (sr2 = 13.84%) and age (sr2 = 3.84%) continued
to make significant independent contributions at Step 2, but maternal age did not. With all
predictors entered, 27.8% of the variance in final phoneme detection was accounted for. The
most important predictor was non-verbal ability, with household routine making the smallest
contribution.
Predicting letter-sound knowledge. Control variables included at Step 1 were the
child’s age, non-verbal ability, and family type. They accounted for a significant 25.2% of the
variance in letter-sound knowledge, F(3, 226) = 25.39, p < .001. Non-verbal ability (sr2 =
9.18%) and age (sr2 = 7.13%) contributed unique variance (see Table 5.5). At Step 2,
household order was added. It contributed a further 2.6% to the explained variance,

Table 5.5
Summary Data for Hierarchical Regression Analysis for Variables Predicting LetterSound Knowledge; N = 240.
Variable

B

95% CI(B)
Lower

Upper

β

sr2

Step 1
Age

3.30

1.90

4.69

.28

.07***

Non-verbal ability

0.45

0.28

0.62

.32

.09***

Family type

2.18

-0.06

4.42

.11

Age

3.13

1.75

4.51

.28

.06***

Non-verbal ability

0.47

0.30

0.63

.35

.10***

Family type

2.24

0.03

4.44

.11

Household order

0.27

0.08

0.46

.18

Step 2

.03**

R2 at Step 1 = .25 (Adjusted R2 = .24), R2 at Step 2 = .03 (R2 = .28; Adjusted R2 =
.27). ** p < .01; *** p < .001.
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F(1, 225) = 8.08, p < .01. More order in the family home was associated with better
performance on the letter-sound knowledge task. Age and non-verbal ability continued to
make significant independent contributions. With all predictors entered, 27.8% of the variance
in letter sound knowledge was accounted for. The most important predictors were non-verbal
ability and age, with household order making the smallest contribution.
Predicting word identification. Control variables at Step 1 (child’s age, non-verbal
ability, family type, and mother’s age) accounted for a significant 25.4% of the variance in
word identification, F(4, 221) = 18.82, p < .001. Non-verbal ability (sr2 = 10.24%), child’s
age (sr2 = 5.76%), and mother’s age (sr2 = 1.72%) contributed unique variance (see Table
5.6). At Step 2, household order contributed a further 1.6% to the explained variance,

Table 5.6
Summary Data for Hierarchical Regression Analysis for Variables Predicting Word
Identification; N = 240.
Variable

B

95% CI(B)
Lower

Upper

β

sr2

Step 1
Age: Child

2.44

1.28

3.61

.25

.06***

Non-verbal ability

0.39

0.25

0.54

.34

.10***

Family type

0.19

-1.70

2.07

.01

Age: Mother

0.14

0.02

0.26

.13

.02*

Age: Child

2.32

1.16

3.48

.24

.05***

Non-verbal ability

0.40

0.26

0.54

.35

.11***

Family type

0.21

-1.65

2.08

.01

Age: Mother

0.14

0.03

0.26

.14

.02*

Household order

0.18

0.02

0.33

.13

.02*

Step 2

R2 at Step 1 = .25 (Adjusted R2 = .24), R2 at Step 2 = .02 (R2 = .27; Adjusted R2 =
.25). * p < .05; *** p < .001.
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F(1, 220) = 4.78, p < .05. More order in the family home was associated with better word
identification. Non-verbal ability, child’s age, and mother’s age continued to make a
significant contribution. With all predictors entered, 27% of the variance in word
identification was accounted for. The most important predictor was non-verbal ability.
Mother’s age and household order made the smallest contributions.
Discussion
Few studies have examined the relations between multiple dimensions of household
chaos and multiple literacy and language skills in the same sample. This study examined
relations between four household chaos variables (quiet/noise, order, routine, and crowding)
and Preparatory-aged children’s oral language (expressive and receptive vocabulary),
alphabet knowledge (letter name and letter sound knowledge, and word reading), and
phonological awareness skills (rhyme detection, initial phoneme detection, and final phoneme
detection), while controlling for a range of potentially confounding factors. It was expected
that lower household order would be associated with poorer oral language skills, alphabet
knowledge, and phonological awareness based on Johnson et al. (2008). Second, it was
expected that lower household routine would be associated with poorer alphabet knowledge
and poorer oral language skills based on Martin et al. (2011) and Weigel et al. (2010). The
relation between household routine and phonological awareness skills had not been tested in
previous literature. Third, higher crowding was expected to be associated with poorer
alphabet knowledge and poorer oral language skills based on Maxwell (2003) and Goduka et
al. (1992). The relation between household crowding and phonological awareness had not
been tested in previous literature. Last, noisier homes were expected to be associated with
poorer oral language skills based on Johnson et al. (2008) and Maxwell and Evans (2000),
although it was unclear whether this association would be independent of other factors
(Johnson et al., 2008). Previous research on household noise and alphabetic knowledge and
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phonological awareness was limited and produced conflicting results. Only limited support
was found for the current hypotheses.
It was the structural dimensions of chaos, order and routine, that were important in
prediction of certain literacy outcomes. Household order predicted code-related skill, lettersound knowledge and word reading, and household routine predicted metalinguistic skill,
final phoneme detection. These relations were independent of child age and general ability,
maternal education, and family type. Thus, consistent with Johnson et al. (2008), different
relations were observed between household chaos factors and literacy variables.
Household order accounted for significant additional variance in two code-related
literacy variables, letter-sound knowledge and word identification, after controlling for the
child’s age and non-verbal ability. This was consistent with Johnson et al. (2008), who found
that household order was significantly, positively related to children’s scores on the
Woodcock Reading Mastery Test (Woodcock, 1987), a combined measure of letter
identification (letter-name knowledge), word identification, and word attack (reading of
nonsense words that utilises letter-sound decoding skills). Letter-sound knowledge and word
identification are important steps in learning to read proficiently in an alphabetic reading
system such as English (Adams, 1990; Foulin, 2005). Thus, these findings add to the evidence
that order in the home (e.g., being able to find things, not being rushed) is important in
beginning reading development.
Examining letter- name and -sound knowledge separately in the current study revealed
that while household order was important for explaining individual differences in letter-sound
knowledge, it was not independently related to letter-name knowledge. In Australia, as in the
U.S. and Canada, children are generally exposed to letter names earlier than letter sounds,
with letter names often informally taught at home (Treiman, 2000). In the current sample,
73% were at or near ceiling on letter-name knowledge, and, therefore, current levels of order
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in the home were unrelated to this. Order was important, however, for the more
developmentally relevant task of learning sounds and words. Different relations might exist
for younger children who are just starting to learn letter names and who are more often in the
home environment than children who are already attending Prep 5 days per week. However,
no known studies have examined the association of order and letter name knowledge in
younger children.
In contrast to household order, household routine accounted for significant additional
variance in one phonological awareness task, final phoneme detection, after controlling for
the child’s age and non-verbal ability and mother’s level of education. No studies to date have
examined the relation between household routine and phonological awareness variables in
children. Johnson et al. (2008) is the only study that has previously examined the relation of
any aspects of household chaos and a composite measure of phonological awareness skills,
but they only examined quiet and order. In the present study, relations with individual aspects
of phonological skill, rather than a composite measure, were examined. This showed that only
final phoneme awareness, not rhyming or initial phoneme awareness, was associated with
household routine. Phonological awareness is best viewed along a continuum, developing
across two dimensions: linguistic complexity (i.e., developing from “shallow” awareness such
as awareness of large phonological units like rhyming words to “deep” awareness, such as
awareness of smaller phonological units, such as initial or final phonemes; Stanovich, 1992,
p. 317) and cognitive operations (i.e., the ability to perform increasingly complex and an
increasing number of operations; Anthony et al., 2003). Based on this, developmental factors
might explain the current results. Given the age of this sample, the earlier developing rhyme
detection skills were near ceiling and might have been less influenced by current routine in
the home. It is likely that the more developmentally salient (currently developing) deeper or
more complex phonological skill, identifying the final phoneme in words, would be more
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susceptible to routine in the home. Alternatively, identifying the smaller phonological unit at
the end of a word, compared to identifying larger phonological units (such as rhyming words),
is more cognitively complex so it might be that routine in the home is more important for
more complex phonological tasks.
Identification and then isolation of final sound units from remaining sounds in the
word (e.g., isolate the final phoneme /g/ from the word “bug”) is likely to engage planning
and problem solving skills. Having a planned and routine environment at home might help
children to develop better general planning and problem solving abilities, which helps with
their acquisition of more complex aspects of phonological awareness. Poorer quality home
environments (e.g., scores on the HOME’s physical environment subscale; Caldwell &
Bradley, 2005) have been associated with poorer inhibitory control and cognitive flexibility in
children, which are aspects of executive functioning (Sarsour et al., 2010). Consistent with
this, Cameron et al. (2012) found moderate bivariate correlations between executive
functioning (measured using the Heads-Toes-Knees-Shoulders task; Cameron-Ponitz et al.,
2008) and phonological awareness (combined measure of rhyme, and syllable/phoneme
deletion, substitution, and reversal) and that the child’s executive functioning scores predicted
their scores on the phonological awareness task in the following school semester. While they
found that executive functioning was also bivariately associated with letter-word
identification, non-verbal vocabulary, and passage comprehension, it did not predict
subsequent performance on these other literacy skills.
While the reason that routine specifically contributed to final phoneme detection, but
not rhyming or initial phoneme detection, is not entirely clear from these results, the
differences in these relations confirms the importance of examining separate phonological
skills, rather than a composite of shallower and deeper, less and more complex, skills. It also
indicates that further research would be important in this area. In particular, longitudinal
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research would provide more information about relations between household chaos variables
at different intervals or milestones throughout children’s literacy and language development.
Including measures of children’s executive functioning would allow research to identify
whether the relation between routine and complex phonological skills is explained by better
planning and problem solving skills.
While the findings of significant relations between order and code-related skills and
routine and one aspect of metalinguistic skill confirm the relevance of aspects of household
chaos to emergent literacy skills, other hypotheses were not supported. Household order was
not associated with oral language skills or any of the phonological awareness skills. These
results are not consistent with previous studies. For example, Johnson et al. (2008) found that
a very similar measure of household order to the current study was significantly associated
with their combined phonological awareness measure and receptive vocabulary in a sample of
a similar age (Kindergarten, mean age = 6.10 years). However, Johnson et al. did not report
how often the children attended Kindergarten. In the United States of America, Kindergartens
can provide both full and half day options (e.g., Ohio Department of Education, 2013) and
time within versus outside the home is likely to influence relations between household chaos
and child development. The current sample spent 30 hours per week out of the family home in
Preparatory classrooms, with an average additional 4.36 hours in outside school hours care.
This might explain the null results for the household variables. Once in a full-time school
environment, the home environment might begin to have less of an effect on language and
literacy skills. Consistent with this proposal, Vernon-Feagans et al. (2012), who found that
disorganisation was significantly associated with both expressive and receptive vocabulary,
had a sample of 3-year-olds. Younger children spend more time in the home environment and
are also at a more critical stage in language development (Whitehurst & Lonigan, 2001).
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Thus, the home environment may have a greater influence on language development and
related phonological skills either at an earlier age or when the children spend more time there.
Contrary to expectations, household routine was not related to any code-related or any
oral language variables. These findings are inconsistent with previous research investigating
household routines. Martin et al. (2011) found a positive relation between routine at 2.5 years
and receptive vocabulary scores for children at age 5 and Weigel et al. (2010) found
associations between routines and a code-related measure of literacy, print concepts (e.g., the
ability to point to the front of a book, a letter, a word) in 3-year-old children. Martin et al.’s
measure of routine was inadequate as it did not encompass a range of routines in the home;
rather just one question about mealtime routines and two questions about regular and
consistent rules in the home. They suggested that a measure of routine should encompass
bedtime and mealtime routines at a minimum. The current measure provided a much broader
assessment of routines including questions about routines at bedtime, mealtime, reading/play
time, as well as regular and consistent rules. Differences in the measurement of routine in the
home might account for the differences in results. However, developmental differences in the
samples might be a more likely explanation. Both studies that found a relation between
routine and language and literacy skills measured routine when children were less than 3
years of age. It might be that home routines earlier in development are important. This could
also be because younger children typically spend more time in the home environment. Once
children are spending more time outside the home in school (or childcare) environments,
routine is built in to their day, and this might overcome any differences in household routine.
Many of the routines at school involve language and emergent literacy practice (e.g., singing
nursery rhymes) and this might become the more important influence.
No associations were found between household quiet and crowding and any language
or literacy outcome variable. These findings are consistent with some previous findings.
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Johnson et al. (2008) found that household quiet did not contribute unique variance to the
explanation of language and literacy, once order, HLE, and maternal reading ability and
education were controlled. Similarly, Martin et al. (2011) found that neither noise or crowding
was associated with receptive language. They suggested that previous studies that found
associations between household noise and crowding and child outcome variables had used a
limited number of controls or no control variables at all (e.g., Maxwell & Evans, 2000; Evans,
Eckenrode, et al., 2010). However, in the current study, these were not bivariately associated
with the literacy and language outcomes. Further, studies that have shown associations
between household noise or crowding and child development have used samples of children
under the age of 2 years (e.g., Wachs, 1978; Wachs, 1989). Therefore, it might be that noise
and crowding are more important at earlier ages or developmental periods, for example, when
language is first being acquired. Given that the children in the current study were mostly out
of the home and in the classroom, classroom noise might be more relevant at this age than
household noise. In addition, the majority of studies that have found associations between
noise and aspects of child development have examined classroom noise (see Evans, 2006, for
review), so noise might have an effect in environments where specific aspects of learning are
most focused. These classroom studies have also used more objective measures of noise (e.g.,
decibel readings; Eagan, Anderson, Nicholas, Horonjeff, & Tivnan, 2008; Maxwell & Evans,
2000; Stansfeld et al., 2005), rather than perceptions of noise as in the current study. It might
be that parent self-reports of perceived noise in the home do not provide an adequate measure
of actual noise in the home. In addition, levels of perceived noise in the current study tended
to be low so it is possible that there are critical levels of noise beyond which development is
affected. Future studies would benefit from including more objective measures of household
noise/crowding and employing longitudinal studies to examine whether there are age and/or
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developmental differences in the relation between household noise and language or literacy
outcomes.
The null results for crowding in the current study might be due to errors in parents
reports on the number of rooms within the home (e.g., differences in what constitutes a room).
In addition, the measure did not take into account the amount of furniture in the available
space, the availability of quiet spaces, or access to outdoor space, which might contribute to
the experience of crowding, and the level of interference with learning or development.
Wachs and Gruen (1982) found that preschool children in more crowded homes had poorer
cognitive development; however, if these children had access to a room where they could
spend time alone, the negative association between crowding and cognitive development was
reduced. Given that the current sample had low levels of crowding in general, the children
might have had ready access to areas where they could be alone or that were also quiet,
explaining the null results. Future investigations would benefit from clearer guidelines for
parents on reporting the number of rooms; extending the coverage of the crowding construct
by incorporating items measuring more detailed aspects of crowding, such as amount of
furniture, the availability of quiet spaces, access to outdoor spaces; as well as including a
measure of perceived crowding from the child’s perspective. While household chaos has
typically been measured using parent report; it is likely that individuals within the one family
home would perceive the environment differently.
Limitations and Future Directions.
The results of this study need to be considered in the context of some limitations.
Generalizability of results might be restricted as the sample was one of convenience and
limited in terms of geographic location and make-up. For example, rural families were not
represented. However, the sample was representative of the general Australian population in
terms of child age, number of children attending additional childcare outside of school hours,
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number of indigenous families, income, number of intact biological families and single parent
families, and the number of working single mothers. However, the sample was more highly
educated and more likely to have two working parents than the general Australian population.
However, these slight sampling biases were similar to those in Johnson et al. (2008) whose
sample contained a majority of mothers with a university degree and was geographically
limited. The current sample was more representative in terms of children than Johnson et
al.’s, which was exclusively twins. Future investigations would benefit from including a
wider range of parent education levels and sampling from broader locations including rural.
Second, the sample tested in this study did not report high levels of household chaos.
In general, families scored above scale mean on quiet, order, and routine; and had 2.5 rooms
per person on average; suggesting that in general, children resided in quiet, ordered, and
routine homes with low crowding. However, as already discussed, other studies examining
household chaos also had samples who scored on average above scale means on these
measures (Deater-Deckard et al., 2009; Johnson et al., 2008). It might be that there are
threshold effects; and that high levels of chaos are required before significant or strong
relations are found for particular aspects of child development.
Third, this study targeted Preparatory aged children (aged 4 years to 6 years), as this is
an important age developmentally for emerging language and literacy skills and little research
had been conducted on the household chaos for this age group. However, the impact of chaos
on literacy and language development might be stronger earlier in development at more
sensitive developmental points. Future investigations would benefit from conducting
longitudinal research that measures chaos and language and literacy skills at several points
along the developmental continuum (e.g., from 2 years, when language is emerging, until 6
years, when emergent literacy is generally well established) to clarify if this is the case.
Martin et al.’s (2011) study was longitudinal; however, they only measured chaos at 3 years
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of age and receptive language at 5 years of age, rather than re-assessing chaos to see if current
chaos has a significant relation with language.
Last, this study relied exclusively on self-reports for the measurement of household
chaos at one point in time and is, therefore, subject to criticisms associated with this method,
such as single source effects, scale imperfections, individual biases, test-taking sets, and
difficulties ascribing causality (Derogatis & Coons, 1993). Future investigations would
benefit from taking measures from multiple sources. In particular, assessing the child’s
perspectives on chaos would be valuable as the relations might be stronger when the child
perceives their environment to be disorderly, disorganized, noisy, and crowded, regardless of
objective measures or parent perceptions of the levels of chaos. The CHAOS – Short has been
used to measure perceptions of chaos of 9 and 12 year old children (Hanscombe et al., 2010);
however, this measure recorded poor psychometric properties and is therefore not a useful
measure for assessing children’s perceptions of chaos. Obtaining multiple reports on
household chaos, such as siblings and both mother and father, could also be useful.
Incorporating objective measurements, such as actual noise levels in the home, especially in
the rooms most used by the child, or objective measures of crowding, to complement
perception measures would be worthwhile.
Conclusion
Overall, the findings in this study add to the existing evidence that general orderliness
of the home and routines within the home are important in understanding children’s
development, and, specifically, emergent literacy skills. The study adds to the literature by
teasing out which specific aspects of household chaos are important in explaining individual
literacy skills in Preparatory-aged children. The study provides a stringent test of these
associations, as several variables found to influence literacy skills were controlled. On a
practical level, the results of the current study suggest that interventions targeting the
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development of pre-reading skills in Preparatory aged children could benefit by providing
strategies to elicit more order and routine within the family home, in addition to the literacybased strategies currently utilised, such as shared reading and writing in the home (e.g.,
Neumann et al., 2012). However, if we want to effectively intervene in household chaos, it is
important to better understand the factors that predict it. The next chapter examines factors
associated with chaos in the home.
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Chapter 6
Predictors of Household Chaos
Despite household chaos being important in relation to a range of child development
outcomes (see Chapter 4; also Coldwell et al., 2006; Dumas et al., 2005; Evans et al., 2005;
Johnson et al., 2008; Petrill et al., 2004; Pike et al., 2006), little is known about the factors
that produce chaotic household environments. Understanding these factors helps to effect
change to improve child development outcomes.
The current study used Belsky’s (1984) model of parenting behaviour as the
framework to investigate predictors of household chaos. In general, this model hypothesizes
contextual supports, child characteristics, and parent resources as predictors of parenting
behaviour, in this case, operationalized as household order, routine, quiet, and crowding. Only
contextual factors were tested as predictors of crowding (see Figure 6.2). Contextual, child,
and parent factors were used in the model for quiet, order, and routine (see Figure 6.1). These
relations were tested using the same sample from Study 1 (see Chapter 4) and Study 2 (see
Chapter 5). The following section reviews the evidence supporting the use of the specific
contextual factors (SES, number of children in the home, presence of partner, and social
support); child characteristics (gender and temperament); and parent cognitive (executive
functioning and general ability) and trait-based (parenting style, personality, and self-esteem)
characteristics included as predictors.
Contextual Predictors
The contextual predictors included were selected based on (a) Belsky’s hypothetical
model, (b) studies investigating predictors of relevant aspects of the home environment that
used Belsky’s model, and (c) studies demonstrating relations with household chaos. The
following section reviews evidence for these contextual factors as predictors of household
chaos.
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SES. SES has consistently demonstrated negative associations with both the general
quality of the home environment (Bradley et al., 1989; Sarsour et al., 2010) and household
chaos (Deater-Deckard et al., 2012; Marcynyszyn et al., 2008; Petrill et al., 2004; Pike et al.,
2006). Correlations between SES and total CHAOS scores ranged from .09 to .40, where
higher SES was associated with less chaos (Petrill et al., 2004; Pike et al., 2006). In addition,
SES variables have been significantly associated with individual aspects of chaos: crowding,
quiet, order, and routine (e.g., see review by Evans, Eckenrode, et al., 2010).
Fewer economic or SES resources may influence the type and size of the family home,
thereby, influencing crowding. Studies have demonstrated that lower SES is associated with
greater crowding (Evans, Eckenrode, et al., 2010; Martin et al. 2011; Melki et al., 2004).
Correlations between SES variables and crowding tend to be stronger than those reported with
total CHAOS scores, ranging from .32 to .53 (Evans, Eckenrode, et al., 2010). While SES
might influence crowding via the size of the home, it is likely to influence other aspects of
household chaos via parenting behaviour. Parents with fewer SES resources to draw upon
might find it more difficult to implement order, structure, and consistent routines in the home
(e.g., less education, meaning they had lower knowledge of effective home
management/parenting), which would also influence the level of noise in the home (Evans,
Eckenrode, et al., 2010). Studies have demonstrated that higher SES (income per capita,
perceived financial resources) was associated with more routine (Brody & Flor, 1997; Martin
et al., 2011; Seaton & Taylor, 2003), with correlations ranging from .15 to .47. SES was
negatively associated with household noise, with correlations ranging from -.24 to -.41
(Martin et al., 2011; Evans, Eckenrode, et al., 2010); however, fewer studies have tested this
relation. In addition, Martin et al. (2011) reported significant associations between income per
capita and instability and television generally on. No studies have examined the association
between SES and household order. However, as order is one of the factors in the CHAOS
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measure (Johnson et al., 2008), and SES was related to total CHAOS scores (Petrill et al.,
2004; Pike et al., 2006), it was expected that SES would significantly predict order.
There is considerable variability in the strength of the relations reported in these
existing studies, with correlation coefficients ranging from .09 to .53. Differences are partly
explained by whether a global measure of chaos is used (such as CHAOS) or individual
aspects. The current study examined predictors of individual aspects of chaos. In addition,
Evans, Eckenrode, et al. (2010) suggested that stronger relations were found between SES and
chaos variables in studies with more heterogeneous samples. Differences might also arise
from the measure of SES used.
SES can be measured in a variety of ways, including parent education, occupational
status, employment status/number of hours worked, family income, maternal maturity (where
older mothers equate to higher SES), income-to-needs ratio, or a combination of some or all
of these variables. In general, studies use one or a small combination of SES measures. For
example, Petrill et al. (2004) and Pike et al. (2006) used a combined measure of occupation,
education, and maternal maturity (age at the birth of the first child). However, no study has
examined the relation between a range of SES variables and household chaos to determine the
relative importance of different aspects of SES in explaining chaos. The current study used
multiple measures of SES to do that. The main measure of SES was the Socio-economic
Index for Areas scores (SEIFA; Australian Bureau of Statistics, ABS, 2010). The ABS
provides a SEIFA ranking for each geographic area or neighbourhood based on its socioeconomic advantage and disadvantage, taking into account resident income, education,
occupation, wealth, and living conditions in that area. In addition, the number of hours that
parents worked, income, and maternal maturity were included as measures of SES. While
parent education and occupation are often used as measures of SES and were included in the
current study, they also have been associated with general ability (Crawford & Allan, 1997;
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Deary & Johnson, 2010), and were used as proxy measures of that in the current study, so are
reviewed later under parent characteristics.
While SES has been consistently associated with a range of chaos variables, no study
has investigated these relations within a comprehensive model such as that provided by
Belsky’s model. Therefore, the current study incorporated multiple measures of SES, within a
comprehensive model that included other contextual as well as child and parent predictors, in
order to identify the unique contributions to separate aspects of household chaos. In general, it
was hypothesised that higher SES would be associated with less crowding and noise and more
order and routine.
Number of children. More children in the home is likely to increase noise as they
talk, play, and engage in other activities around the home. Further, the more children there
are, the harder it would be for parents to establish order and routines. The number of children
is also an integral aspect of the way crowding is defined and measured (Matheny et al., 1995).
The number of children was associated with total CHAOS (Matheny et al., 1995), as
well as the quality of the general home environment (Baharudin & Luster, 1998; Gottfried &
Gottfried, 1984; Hannan & Luster, 1991; Menaghan & Parcel, 1991). The relation with the
general quality of the home environments (total HOME scores) was independent of other
contextual, child, and parent characteristics, but the relation with chaos did not account for
these other factors. The current study adds to this limited literature by examining the relation
between the number of children and separate aspects of household chaos variables: quiet,
order, and routine (due to the overlap with the measure of crowding, it was not included as a
predictor of that). Further, the relation between the number of children and these chaos
variables was examined in the context of other contextual, child, and parent variables to
identify whether the number of children has unique explanatory power when other variables
are taken into account.
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Presence of partner. Having a partner is likely to influence the home environment,
and specifically the level of quiet, order, and routine, by providing emotional, financial, and
practical support (e.g., help with routines) to the main caregiver, as well as direct care for the
child (Hannan & Luster, 1991). Like the number of children, the presence of a partner is also
an essential part of the definition and measure of crowding (adds another adult), so was not
investigated as a predictor of crowding in the current study.
The presence of a partner has been significantly associated with better quality home
environments (Baharudin & Luster, 1998; Hannan & Luster, 1991), after controlling for other
contextual, child, and parent characteristics. It has also been associated with less instability
(Martin et al., 2011; Vernon-Feagans et al., 2012) and disorganisation (Vernon-Feagans et al.,
2012) and greater noise, including having the television on (Martin et al., 2011). The relation
with routine is mixed, with Sarsour et al. (2010) finding a significant relation and Martin et al.
(2011) finding no relation. This difference might be due to Martin et al.’s sample being aged
2.5 years, while Sarsour et al.’s sample was aged 8 to 10 years. Older children might have
extra routines around school, homework, and extracurricular activities; therefore, having two
parents might mean that routines are able to be better maintained. The current study examined
these relations in children at school-entry age, so the presence of a partner was expected to
predict routine, as at this age there is likely to be similar routine demands as for older schoolaged children. It was also expected to predict quiet (based on Martin et al., 2011) and order
based on the findings with disorganization by Vernon-Feagans et al. (2012). Thus, the current
study further adds to the limited existing literature by examining the relation between the
presence of partner and the range of household chaos variables in children of Preparatory age,
while controlling for other contextual, child, and parent variables.
Perceived social support. Perceived spousal or partner support has been found to
have the greatest influence on behaviour during parent-child interactions including more
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supportive care, more stability, and more routinization (Belsky & Jaffee, 2006; van Bakel &
Riksen-Walraven, 2002). Parents who have greater stability and routinization in their parentchild behaviours are also likely to create home environments that are more stable (or ordered)
and higher in routine, leading to less chaos in the home. Perceived partner/spousal support has
also been associated with the HOME physical environment subscale, which includes
questions measuring quiet and order (e.g., Baharudin & Luster, 1998; Durrett et al., 1986).
Several studies have shown a significant association between perceived support from a
broader range of sources including grandparent, friend, and professional support and parentchild interactions, including responsivity to physical and emotional needs, verbal interactions,
and play interactions (see review by Andresen & Telleen, 1992). Social support is also
positively related to literacy routines such as the home learning environment (e.g., Foster et
al., 2005; Klebanov et al., 1994). However, Brooks-Gunn et al. (1995) did not find a relation
between social support (measured by combining maternal responses to six vignettes asking to
whom they would turn to for support) and the physical home environment, in a model
including a range of other identified risk factors (e.g., maternal education; maternal receptive
vocabulary; maternal depression, employment status, ethnicity, stressful life events, maternal
age, family density, absence of father from interview, child rearing beliefs). However, they
sampled low birth weight children so this result might not generalize to families with typical
children.
Andresen and Telleen (1992) also pointed out problems with samples as the majority
of studies used families with very young children (i.e., less than 3 years). Thus, more research
is needed for families with older children. In addition, no study has investigated perceived
support and household chaos. Thus, the current study fills these gaps in the literature by
examining the relation with quiet, order, and routine in families with typically-developing
Preparatory-aged children within the context of a comprehensive model to identify significant
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independent predictors. While existing studies suggest that more support from a partner, other
family, and friends would be associated with quieter, more ordered, and routine homes
(Andresen & Telleen, 1992; Baharudin & Luster, 1998; Belsky & Jaffee, 2006; Durrett et al.,
1986; Foster et al., 2005; Klebanov et al., 1994; van Bakel & Riksen-Walraven, 2002), these
relations might not remain significant when tested within the comprehensive model given that
Brooks-Gunn et al. (1995) did not find that social support was associated with the physical
environment in the context of other risk factors.
Child Predictors
Belsky’s (1984) model also included characteristics of the child as factors that
influence parenting behaviour. The two child characteristics that were examined in the current
study were temperament and gender. However, these could not be logically considered
antecedents to crowding, so were only included as predictors of quiet, order, and routine.
Child temperament. Child temperament is believed to be an important determinant of
parenting behaviour (Belsky, 1984; Belsky & Jaffee, 2006; van Bakel & Rikesen-Walraven,
2002). As such, it has been associated with the general quality of the home environment (e.g.,
Belsky & Jaffee, 2006; Bradley, 1993; van Bakel & Rikesen-Walraven, 2002) and also with
household noise (e.g., Churchill & Stoneman, 2004) and order (e.g., Vernon-Feagans et al.,
2012). Easier temperaments were associated with better quality home environments and less
chaos. Further, associations have been reported between child temperament and parenting
behaviours relevant to household chaos, such as implementation of inconsistent strategies
(Latzman et al., 2009; Lengua & Kovacs, 2005; Lengua et al., 2000; van Bakel & RiksenWalraven, 2002). Parents with children with more difficult temperaments used more
inconsistent strategies, which is likely to be related to less order and routine and via that to
more noise. The current study adds to this limited literature by examining relations with noise,
routine, and order, while taking into account the contributions of other child, contextual, and
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parent factors. More difficult temperaments were expected to predict higher noise and lower
order and routine.
Child gender. Gender might influence the home environment, and household chaos,
via higher activity and aggression levels in boys (Block, 1983; Eaton & Enns, 1986; Maccoby
& Jacklin, 1980), which would likely increase noise and reduce order and possibly routine.
Boys play is also less structured by adults (Carpenter, 1983), which might contribute to the
environments being noisier and less ordered and routine.
Research has demonstrated a significant but weak association between gender and the
general quality of the home environment (e.g., Baharudin & Luster, 1998) as well as total
CHAOS (e.g., Pike et al., 2006), with boys associated with poorer quality and more chaotic
home environments. Only Martin et al. (2011) have examined the relation between gender
and a multi-dimensional measure of household chaos, and they failed to find significant
relations with noise, television on, crowding, instability, or routine. However, they did not
include a measure of order. The total CHAOS measure used by Pike et al. (2006) measures
order as well as quiet and showed a weak but significant relation with gender. The current
study added to the existing limited literature by testing gender as a predictor of order, routine,
and noise in a slightly older sample within a comprehensive model. It was expected that boys
would be associated with homes that were noisier, less ordered, and that contained less
routine, although these relations were expected to be weak and it was unclear to what extent
these relations might be explained by other predictors in the model, given that few other
factors have been controlled in the existing studies.

Parent Characteristics
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Belsky’s model of parenting behaviour included parent characteristics as predictors of
parent behaviour. Van Bakel and Riksen-Walraven (2002) highlighted the importance of
including both trait-based and cognitive parental characteristics, which was the approach
taken in the current study. Further, Azar et al. (2008) noted the importance of including
executive functioning as a cognitive predictor of parenting behaviour. Thus, the current study
incorporated both types of parent characteristics, and included executive functioning in the
cognitive characteristics, as predictors of noise, order, and routine (logically, these were not
expected to be antecedents of crowding).
Cognitive parent characteristics.
Executive functioning. Executive functions are necessary for the execution of
purposeful, goal directed activities (Gioia & Isquith, 2004). Given this, such abilities are
likely to be relevant to implementing routine and order and managing noise levels in the
home. However, there is very limited work assessing the relation between parent executive
functioning and household chaos, although Johnson et al. (2008) speculated that this might be
an important predictor. Deater-Deckard et al. (2012) found a weak negative correlation
between parental executive functioning and total CHAOS – Short scores. The current study
extended this work by examining the extent to which parental executive functioning predicts
separate aspects of chaos in the home environment, while controlling for a range of other
parent, child, and contextual factors. It was expected that executive functioning would be
associated with quiet and order, which are separate factors in the CHAOS – Short scale;
however, these individual relations have not been specifically tested. Given the known
relations between executive function and everyday living skills (Chan, 2001), it was also
expected that higher executive functions would be associated with more routine.
General ability. General ability is likely to be associated with household chaos as
parents with higher general ability are likely to have more resources (e.g., higher education,
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greater knowledge) available to draw upon to implement routines and order, also influencing
quiet (Baharudin & Luster, 1998; Belsky, 1984). The literature shows a significant relation
between parent (mainly maternal) general ability or intelligence and the general home
environment (Baharudin & Luster, 1998; Bradley et al., 1993; Hannan & Luster, 1991; Luster
& Dubow, 1992), general household chaos (e.g., Deater-Deckard et al., 2009), and parent
behaviours relevant to chaos (e.g., structure and limit setting; van Bakel and RiksenWalraven, 2002). Greater general ability is associated with better quality home environments,
more structured physical environments, and less household chaos; although Gottfried and
Gottfried (1984) reported a non-significant relation between maternal general ability
(standardized vocabulary scores) and observer-rated noise in families with children aged less
than 3 years.
These studies used a variety of measures of general ability. For example, DeaterDeckard et al. (2009) used a combination of self-reported parental education level and
maternal standardized vocabulary scores; Baharudin and Luster (1998) used the standardized
scores from the Armed Forces Qualification Test (U.S. Department of Defense, 1982). Others
have used occupation and level of education as proxy measures for general ability (Devins,
Bezjak, Mah, Loblaw, & Gotowiec, 2006; Krull, Scott, & Sherer, 1995), which is the
approach taken in the current study. In support of this approach, Crawford and Allan (1997)
found that occupation and level of education were the two strongest predictors of general
ability, respectively. In addition, previous studies have found that both occupational status
and level of education are related to household chaos (e.g., Dumas et al., 2005; Johnson et al.,
2008; Vernon-Feagans et al., 2012). The relations were similar to those found in the studies
that used standardized measures of general ability (see above). As previously mentioned,
occupational status and education level are often used as measures of SES. The current study
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included several other measures of SES. This will add to the current literature by allowing the
separate relations between SES and general ability and chaos to be differentiated.
It was expected that higher status occupations and higher levels of education (i.e.,
better general ability) would be associated with greater order, routine (as per findings by
Johnson et al., 2008; Vernon-Feagans et al., 2012), and quiet (given findings by Johnson et
al., 2008). However, expectations regarding the relation between general ability and noise
were more cautious given null result by Gottfried and Gottfried (1984).
Trait-based parent characteristics.
Parenting style. Darling and Steinberg (1993) suggest that parenting style consists of
parental attitudes about the child and parenting, which “creates an emotional climate in which
parent behaviours are expressed” (p. 488). Therefore, it is likely that parenting attitudes or
parenting style would influence parenting behaviours such as the creation of routine, order,
and quiet within the home. Consistent with this, weak to moderate correlations have been
found between some aspects of parenting style and some aspects of household chaos in
several studies (Coldwell et al., 2006; Dumas et al., 2005; Martin et al., 2011; VernonFeagans et al., 2012). To date, mainly warmth and rejection/control aspects of parenting style
have been studied. However, many dimensions of parenting style have been identified,
including structure, chaos, autonomy support, and coercion (Prinzie et al., 2009). The
structure and chaos aspects of parenting style are particularly likely to be associated with
household chaos. The current study examined six different dimensions of parenting style, so
provides a more comprehensive examination of the relation between parenting style and chaos
than currently exists.
Different relations were found between parenting style and household chaos
depending on the number of control variables included. For example, Dumas et al. (2005)
found that parent control was significantly related to household chaos when controlling for
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maternal age, education, stress, and child’s age, although parental warmth was not. Other
studies (Coldwell et al., 2006; Martin et al., 2011; Vernon-Feagans et al., 2012) that have
found significant relations between warmth and chaos have not controlled for such a
comprehensive range of other factors, all of which are highlighted as relevant in Belsky’s
model. Including a wide range of predictors based on Belsky’s model in the current study will
allow the unique contributions of different dimensions of parenting style to household chaos
to be identified.
In addition, few studies have examined parenting style in relation to multiple
dimensions of household chaos. Those that have measured more than one aspect of household
chaos have found differing relations (Martin et al., 2011; Vernon-Feagans et al., 2012). For
example, Vernon-Feagans et al. (2012) found that both positive and negative parenting styles
were associated with household disorganisation, but not household instability. A positive
parenting style was associated with less disorganisation, while a negative parenting style was
associated with more disorganisation. However, Martin et al. (2011) found that parental
warmth, a positive dimension of parenting style, was related to household instability, as well
as the television generally being on, crowding, and noise. However, it was not related to
household routine. Given these mixed results, further work is warranted.
Further, all studies that have examined the relation between parenting style and chaos
to date have examined chaos as the predictor of parenting style. Martin et al. (2011) suggested
that the causal relations are not clear, and that it could as well be the case that style predicts
chaos. In the current study, parenting style is hypothesized as a predictor of chaos, in line with
Darling and Steinberg’s (1993) model having parenting style as an antecedent to parenting
behaviours.
Personality. Parent personality is an important determinant of parenting behaviour in
Belsky’s (1984) model. Parents with more difficult personalities are likely to be less tolerant
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and less agreeable, less structured in their behaviours, and more prone to frustration, distress,
irritability, and anger; which is likely to influence household quiet, order, and routine (see the
meta-analysis by Prinzie et al., 2009). Some relations have been found between parent
personality and those parenting behaviours relevant to household chaos such as structure and
organisation (Belsky & Barends, 2002; Ellenbogen & Hodgins, 2004; Hedwig, van Bakel, &
Riksen-Walraven, 2002; Prinzie et al., 2009). For example, Prinzie et al. (2009) found that
parents who scored lower on neuroticism and higher on extraversion, agreeableness,
conscientiousness, and openness created a more consistent and structured child-rearing
environment. Further, those studies that have only investigated neuroticism found that higher
parental neuroticism was associated with poorer parenting practices such as less organisation,
predictability, and consistency of parenting, and less supportive parenting (Belsky & Barends,
2002; Ellenbogen & Hodgins, 2004).
Only one study was found that has examined parent personality and household chaos
(Wachs, 2012). That study only examined extraversion, and did not find a significant relation.
However, Wachs’ (2012) results may not be generalizable as his sample only comprised more
mature, married mothers. Also, Wachs used the total CHAOS scores so did not include a
measure of routine. Further work that incorporates all dimensions of chaos and a broader
range of personality dimensions is needed. For example, Johnson et al. (2008) suggested that
conscientiousness might be related to household order, but this has not been tested to date.
The current study will add to this literature.
Self-esteem. Self-esteem is likely to predict household chaos, as those parents who
have higher levels of self-esteem are likely to feel better about themselves, and therefore
function better inter-personally and in everyday activities, including parenting behaviours.
Parents who feel better about themselves and who feel they are capable and worthy, are likely
to find it easier to implement such parenting behaviours as order and routine and manage the
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household in order to maintain quiet. Research has consistently shown a significant relation
between parent self-esteem and the general home environment quality measured using the
HOME (Baharudin, 1996; Baharudin & Luster, 1998; Luster & Dubow, 1990), with parents
with better self-esteem providing better quality home environments. As the HOME measure
includes some items that measure noise, order, and literacy routines, this suggests that selfesteem is likely to predict household chaos as well. Relations also have been reported
between self-esteem and parenting behaviours such as interactive behaviour, effective
monitoring, and less ineffective arguing (Brody et al., 2002; Kim & Brody, 2005). Ineffective
arguing and monitoring might lead to more noise and less order and routine within the home
environment.
To date, only one study has examined self-esteem in relation to one aspect of
household chaos, routine. Brody and Flor (1997) reported a significant moderate positive
association between self-esteem and routine. However, this study used a sample of rural,
single parent, African American families, and, therefore, further work is needed to establish
generalizability. The current study adds to existing research by examining the relation
between parent self-esteem and multiple dimensions of chaos in a representative sample of
the Australian population.
The Current Study
This study used Belsky’s (1984) model as the theoretical basis to examine the
important predictors of quiet, order, and routine (see Figure 6.1). Contextual factors were SES
variables (multiple measures: SEIFA scores, family income, number of hours worked, and
maternal maturity); the number of children; presence of a partner; and perceived social
support from significant other, family, and friends. The child characteristics were
temperament and gender. Based on van Bakel and Rikesen-Walraven (2002), parent
characteristics were extended to include both cognitive (executive functioning and general
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ability, operationalised as maternal and paternal occupational status and level of education)
and trait-based (parenting style, Big Five personality, and self-esteem) characteristics.
It was expected that quieter homes would be associated with:
a)

higher SEIFA scores;

b)

higher family income;

c)

more hours of employment;

d)

more mature mothers (i.e., older);

e)

fewer children in the home;

f)

presence of a partner;

g)

greater levels of perceived support from a significant other or partner;

h)

child being female;

i)

children with easier temperaments;

j)

higher parent executive functioning (self-reported) ;

k)

higher parent general ability, operationalized as parent occupation and parent
education;

l)

lower neuroticism and higher extraversion, agreeableness, conscientiousness, and
openness;

m)

a parenting style which expresses more warmth and less rejection; and

n)

higher self-esteem.

In addition, the following predictors of quiet, order, and routine were examined but due
to a lack of prior evidence, these were exploratory:
a)

perceived support from friends and family; with greater levels of perceived
support expected to be associated with quieter, more ordered, and routine homes,
based on findings by Andresen and Telleen (1992), Baharudin and Luster (1998),
and Foster et al. (2005).
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b)

structure, autonomy support, chaos, and coercion; with a parenting style which
expresses more structure and autonomy support, and less chaos and coercion
expected to be associated with quieter, more ordered, and routine homes, based on
findings by Coldwell et al. (2006), Dumas et al. (2005), Martin et al. (2011), and
Vernon-Feagans et al. (2012).

Contextual factors
- SEIFA
- family income
- hours worked
- older mothers
- number of children
- presence of partner
- perceived support

Child factors
- temperament
- gender

Chaos factors
- Quiet
- Order
- Routine

Parent cognitive factors
- executive functioning
- general ability
Parent trait-based factors
- parenting style
- personality
- self-esteem

Figure 6.1. Proposed model predicting household quiet, order, and noise
The model predicting crowding only included contextual factors and parent education and
occupation, as they were the only factors that were logically expected to predict it (Figure 6.
2). Number of children and presence of a partner were not included as they are an integral part
of the way crowding is operationalized and so would be expected to be strongly related
because of that.
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It was expected that less crowded homes would be associated with:
a) higher SEIFA scores;
b) higher family income;
c) more hours of employment;
d) more mature mothers (i.e., older)
e) higher levels of education; and
f)

higher ranking occupation based on Hollingshead’s (1975) ranking system.

SES factors
- parent education
- parent occupation
- hours worked
- family income
- older mothers
- SEIFA

Crowding

Figure 6.2. Proposed model predicting household crowding

Method
Participants
Participants were the 250 parents of preparatory-aged children described in Chapter 4.
A summary of the sample characteristics is included in Table 6.1.
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Table 6.1
Individual and Family Characteristics
Characteristic
Mothers

Percentage
90

Preparatory Child Gender
Male

53

Female

47

Presence of partner
No

14

Yes

86

Number of children
One

15

Two

58

Three

19

Four or more

8

Cultural Group
Australian

62

Indigenous

2

Other

36

Education level completed
Less than Grade 12

11 (19)

Grade 12

17 (19)

Some college/vocational training

24 (27)

University degree

48 (35)

Primary parent employed
Single parent families

70

Dual parent families

75

Note: Percentages in parentheses are statistics for fathers
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Materials
The parent questionnaire included questions assessing demographic details for the
primary parent and their family, household chaos (quiet, order, routine, crowding), parenting
style, parent personality, parent executive functioning, parent self-esteem, and child
temperament. All responses, excluding those made to demographic questions, were made
using a 6-point Likert-type response format with anchors of 1 = strongly disagree and 6 =
strongly agree.
Demographic details. Demographic questions included the responding parent’s
marital status (single, defacto/living with partner, or married), the age of the mother at the
birth of her first child, the child’s age and gender, the number of other children in the home,
the number of other adults in the home, and the total number of rooms in the home. Further,
parents were asked their family income, the postcode for their home address (used for the
SEIFA; ABS, 2010), the number of hours each parent worked, maternal and paternal level of
education completed (Less than 7th grade; Grade 9; Grade 10 or 11; Partial University or
specialized tertiary training; Undergraduate degree; or Postgraduate degree), and maternal and
paternal occupation. Parent occupation was coded based on Hollingshead’s (1975)
occupational categories of menial service workers (1), unskilled workers; semi-skilled
workers; skilled manual labourers; clerical and sales workers; technicians and semiprofessionals; managers and minor professionals; administrators and lesser professionals; and
higher executives and major professionals (9).
Household chaos. The measures of quiet, order, routine, and crowding described in
Chapter 4 were used.
Parenting style. The Parents as Social Context Questionnaire (Skinner et al., 2005)
measures six parenting style dimensions: warmth (5-items; e.g., “I really know how my child
feels about things”), rejection (5-items; e.g., “Sometimes my child is hard to like”), structure
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(2-items; e.g., “I make it clear what will happen if my child does not follow our rules”), chaos
(4-items; e.g., “I let my child get away with things I really shouldn’t allow”), autonomy
support (2-items; e.g., “I encourage my child to express his/her feelings even when they’re
hard to hear”), and coercion (5-items; e.g., “To get my child to do something, I have to yell at
him/her”). Items were summed to form total scores for each subscale. Scores on the rejection,
chaos, and coercion subscales were reversed so that higher scores on all subscales indicated
more positive parenting style; that is, greater levels of warmth, structure, and autonomy
support, and lower levels of rejection, chaos, and coercion.
Skinner et al. (2005) reported reliability coefficients for each subscale for both
mothers and fathers (reliability coefficients for fathers are presented in parentheses) of .66
(.70) for warmth, .74 (.67) for rejection, .61 (.64) for structure, .70 (.67) for chaos, .61 (.62)
for autonomy support, and .82 (.74) for coercion. Validity was supported by factor analysis
and associations with expected variables in expected directions. For example, the autonomy
support factor was positively associated with a measure of the child’s sense of autonomy and
high warmth, structure, and autonomy support and low rejection, chaos and coercion were
associated with better school engagement. Reliability coefficients (Cronbach’s alpha) for the
current sample, which was predominantly mothers, were .84 (warmth), .75 (rejection), .83
(structure), .70 (chaos), .88 (autonomy support), and .77 (coercion).
Parent personality. The 20-item Mini International Personality Item Pool Scale (Mini
IPIP; Donnellan, Oswald, Baird, & Lucas, 2006) was used to measure the Big Five
personality traits. Four items each measured extraversion (e.g., “I am the life of the party”),
agreeableness (e.g., “I sympathize with others’ feelings”), conscientiousness (e.g., “I get
chores done right away”), neuroticism (e.g., “I have frequent mood swings”), and intellect
(e.g., “I have a vivid imagination”). Eleven items were reverse scored. Items were summed to
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form total scores for each trait, with higher scores indicating greater extraversion,
agreeableness, conscientiousness, and intellect, and lower neuroticism.
The Mini IPIP has been used previously with Australian samples (Murray et al.,
2009). Donnellan et al. (2006) reported reliability coefficients of .77 for extraversion, .70 for
agreeableness, .69 for conscientiousness, .68 for neuroticism, and .65 for intellect, and
validity supported by factor analysis and associations with expected variables, including the
IPIP-NEO (Johnson, 2000) and the Big Five Inventory (John & Srivastava, 1999). Reliability
coefficients for this sample were .80 for extraversion, .73 for agreeableness, .67 for
conscientiousness, .69 for neuroticism and .76 for intellect.
Parent executive functioning. Executive functioning was assessed using a 20-item
self-report measure based on the Dysexecutive Questionnaire (DEX-S; Wilson, Alderman,
Burgess, Emslie, & Evans, 1996), which measures aspects of executive functioning, including
inhibition, intentionality, and executive memory, as they affect everyday life (e.g., “I really
want to do something one minute but couldn’t care less about it in the next”, “I sometimes act
without thinking, doing the first thing that comes to mind”). All items were reverse scored so
higher total scores indicate greater executive functioning abilities.
Burgess, Alderman, Evans, Emslie, and Wilson (1998) reported that the DEX-S is a
reliable and valid scale for assessing symptoms of dysexecutive functioning that has been
used with both clinical and non-clinical populations. Gerstorf, Siedlecki, Tucker-Drob, and
Salthouse (2008) reported a reliability coefficient of .90 with a non-clinical population. The
reliability coefficient for the current sample was .88. Validity of the DEX-S has been
supported by factor analysis and associations with expected variables, including the Stroop
test, the Rey Auditory Verbal Learning Test, and the Digit Symbol Substitution task (Amieva,
Phillips, & Della Sala, 2003; Chan, 2001; Chan, Shum, Toulopoulou, & Chen, 2008). Further,
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Chan (2001) showed convergent validity across raters (self-rated and relative-rated) and
across cultures.
Parental self-esteem. The 10-item Rosenberg Self-Esteem Scale (RSE; Rosenberg,
1965) was used to measure a global evaluation of self-worth (e.g., “I feel that I have a number
of good qualities”). Three items were reverse scored. Total scores were formed by summing
all items. Higher scores indicate higher self-esteem.
The RSE consistently demonstrates sound reliability and validity. Aunola, Nurmi,
Onatsu-Arvilommi, and Pulkkine (1999) reported a reliability coefficient of .81. The
reliability coefficient for the current study was .89. Validity is supported by factor analysis
(Robins et al., 2001), associations with expected variables such as extraversion, neuroticism,
and attachment (Schmitt & Allik, 2005), associations across groups (e.g., parent and
adolescent rated; Demo et al., 1987), and associations across cultures (e.g., Schmitt & Allik,
2005).
Contextual support. The 12-item Multidimensional Scale of Perceived Social
Support (MSPSS; Dahlem, Zimet, & Farley, 1988) was used to measure perceived support
from significant other (e.g., “There is a special person who is around when I am in need”),
family (“My family really tries to help me”), and friends (“I can count on my friends when
things go wrong”). Total scores for each support factor were formed by summing the items.
Higher scores indicate greater perceived support from that source.
This scale has been used widely, with sound reliability coefficients (.81 to .90 for
family, .90 and .94 for friends, and .83 to .98 for significant other; Canty-Mitchell & Zimet,
2000) and validity supported by factor analysis (Zimet, Powell, Farley, Werkman, & Berkoff,
1990). The reliability coefficients for this study were .96 (significant other), .93 (family), and
.93 (friends).
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Child temperament. Child temperament was measured using the 5-item parent-report
Brief Scale of Temperament (BST: Sarafino, 2000). This measures five temperament
characteristics of the child: approach, adaptability, intensity, mood, and rhythmicity (e.g.,
“My child enjoys or approaches new situations or people”). Total scores were formed by
summing the items. Higher scores indicate an easier temperament. Reported reliability
coefficients range from .71 to .83 and validity is supported by associations with expected
variables (Sarafino, 2000; West, Schenkel, & Pavuluri, 2008). For example, Sarafino (2000)
reported strong associations between scores on the BST and the Behavioural Style
Questionnaire (McDevitt & Carey, 1978), as well as retrospective reports on the BST. The
reliability coefficient for this study was .70.
Procedure
The procedure for data collection was the same as that described in Chapter 4.
Results
First, preliminary data screening is described. Second, summary data and correlations
are reported. Last, the results of the regression analyses used to test the hypotheses are
reported. SPSS version 20 was used to analyse the data. An alpha of .05 was used throughout
for significance testing.
Preliminary Data Screening
Data were screened for errors, missing data, outliers, skew, and kurtosis. There were
small amounts of missing data, ranging from 0.4% to 1.6%, with the exception of income, for
which there was 8% missing data. Missing value analyses (Little’s MCAR test in SPSS 20)
indicated that the data were missing completely at random, χ2(5817, N = 250) = 5928.37, p =
.15. Missing data were replaced using multiple imputation via SPSS. Pooled results based on
five imputations are reported.
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There was moderate negative skew in the distributions for the self-esteem (skew/std
error = -7.12) and perceived social support from family (skew/std error = -8.33), friends
(skew/std error = -6.74), and significant other (skew/std error = -10.43) scales. This shows
that the parents were generally high in self-esteem, and felt well supported by family, friends,
and significant others. Reflection and square root transformation normalised these
distributions. Analyses were conducted with the untransformed and transformed variables
with no significant differences. Therefore, the untransformed variables were included in the
final analyses for ease of interpretation. All other measures were normally distributed. No
univariate or multivariate outliers were identified. Linearity and homoscedasticity of the
variables were assessed through inspection of residual and scatter plots, with no obvious
departures from the assumptions evident. Dummy variables were created for use in the
regression analyses for child gender (0 = male, 53%; 1 = female, 47%) and presence of a
partner (0 = no, 15%; 1 = yes, 86%).
Summary Data
Table 6.2 presents the descriptive statistics for the household chaos outcome variables
(quiet, order, routine, crowding), and the contextual, child, and parent predictor variables. As
described in Chapter 4 and 5, the sample scale means indicated that on average the
households were quiet, orderly, and routinized, with little crowding, although there was a
substantial range on all of these aspects of chaos. In relation to the predictor variables, the
sample means were also higher than the scale means for social support, child temperament,
parenting style, parent personality, parent executive functioning, and parent self-esteem.
Thus, the sample, on average, felt well supported, had children with easier temperaments,
demonstrated positive parenting styles, were below average on neuroticism and above average
on conscientiousness, openness, extraversion, and agreeableness, as well as executive
functioning and self-esteem.
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Table 6.2
Descriptive Statistics for Outcome Variables and Contextual, Child, and Parent Predictor Variables, N = 250
Measures

M

SD

95% CI
Lower

Range

Maximum
Possible Score

Upper

Quiet

29.86

5.33

28.30

29.94

10 - 42

42

Order

21.89

3.63

21.40

22.38

9 - 30

30

Routine

41.53

4.14

40.18

42.12

28 - 48

48

Crowding (rooms per person)

2.51

0.85

2.39

2.61

0.44 - 6.50

SEIFA

7.10

1.97

6.86

7.36

1 10

105,726.55

49,245.20

98,299.93

Mother’s age at 1 child (yrs)

29.37

5.31

28.51

30.02

17 - 44

No. of hours worked: Mother

19.61

15.32

17.16

21.23

0 - 70

No. of hours worked: Father

42.83

11.79

41.27

44.39

0 - 84

2.20

.80

2.08

2.32

1-4

Family support

19.65

4.18

19.01

20.26

4 - 24

24

Friend support

19.82

3.70

19.07

20.24

4 - 24

24

Sig. other support

20.92

3.75

20.42

21.44

4 - 24

24

Child age (years)

5.36

.58

5.27

5.45

4.03 - 6.07

Child temperament

22.98

3.33

22.49

23.47

14 - 30

30

Executive function

98.12

11.16

96.41

99.83

68 - 120

120

Education: mother1

4.31

1.33

4.12

4.48

1-6

6

Education: father1

3.94

1.43

3.74

4.13

1-6

6

Income (AU $)
st

Total no. of children

10

113,153.18 6000 - 210,000
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Measures

M

SD

95% CI
Lower

Range
Upper

Maximum
Possible Score

Occupation: mother2

4.64

2.92

4.24

5.04

1-9

9

Occupation: father2

5.53

2.00

5.25

5.80

1-9

9

Warmth

25.76

3.04

25.21

26.11

18 - 30

30

Rejection

24.69

3.96

24.11

24.26

9 - 30

30

Structure

10.09

1.39

9.88

10.31

6 - 12

12

Chaos parenting

19.53

2.68

19.15

19.91

6 - 24

24

9.67

1.72

9.42

9.90

2 - 12

12

Coercion

22.56

3.65

22.17

23.23

13 - 30

30

Extraversion

15.39

3.98

14.81

15.98

5 - 24

24

Agreeableness

19.60

2.68

19.19

20.02

7 - 24

24

Conscientiousness

18.87

3.03

18.40

19.34

9 - 24

24

Intellect

17.31

3.42

16.77

17.85

8 - 24

24

Neuroticism

15.83

3.44

15.35

16.31

8 - 23

24

Self-esteem

49.48

7.41

48.35

50.62

22 - 60

60

Autonomy support

1

th

Education for Mother and Father: 0 = Less than 7 grade; 1 = Grade 9; 2 = Grade 10 or 11; 3 = Partial University or specialized tertiary training; 4 = Undergraduate degree;

5 = Postgraduate degree.
2

Occupation for Mother and Father: 1 = menial service workers, students, stay at home parents; 2 = unskilled workers; 3 = semi-skilled workers; 4 = skilled manual

labourers; 5 = clerical and sales workers; 6 = technicians and semi-professionals; 7 = managers and minor professionals; 8 = administrators and lesser professionals; 9 =
higher executives and major professionals
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Table 6.3 reports the Pearson zero-order correlations among the predictor variables
and the household chaos outcome variables. Details of correlations between the chaos
measures were covered in Chapter 4. The relations between predictor variables and outcome
variables are discussed below.
Crowding. Four contextual variables were associated with crowding (only contextual
variables were of interest). Note that as rooms per person was the measure of crowding,
higher scores indicated more space; that is, less crowding. There was a weak, positive
correlation between family income and household crowding (4% variance explained),
indicating that higher family income was associated with less crowding. Income was
positively associated with less crowding (9% variance); however, it was not associated with
the number of children or presence of a partner, indicating that the relation with crowding was
due to families with higher incomes having more rooms in the home rather than being
associated with the number of people in the home. There were also weak positive associations
between age of the mother at the birth of her first child, maternal occupation, and number of
hours worked by mother and household crowding (explaining 4%, 3%, and 1% of the
variance, respectively), indicating that mothers who have their first child at an older age, who
have higher ranking occupations, and who work more hours outside the family home have
less crowded homes. These three predictor were negatively associated with the number of
children (11%, 2%, and 4% variance, respectively); but were not associated with the number
of rooms, indicating that the relation with crowding was due to older mothers, mothers with
higher status occupations, and mothers working more hours outside of the family home
having fewer children.
Quiet. Five contextual variables, the number of hours the mother worked, the number
of children, and support from significant other, family, and friends, were significantly
correlated with quiet. Mothers who worked more hours outside the family home reported
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Table 6.3
Correlations among Outcome Variables and Contextual, Child, and Parent Predictor Variables, N = 250
Variable
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1. Quiet
2. Order
54 3. Routine
22 29 4. Crowding
20 14 12 5. SEIFA
01 10 -00 -05 6. Income
-07 06 01 19 06 7. No. of hours worked: Mother
16 06 -05 16 02 30 8. No. of hours worked: Father
01 -03 -01 04 -10 23 03 9. Mother’s age at 1st child
01 -02 -03 23 12 17 11 -10 10. Presence of Partner1
-10 -02 -02 -10 -01 41 -02 -04 05 11. No. children
-41 -21 02 -35 -03 05 -19 14 -34 12 12. Family support
14 16 25 02 -09 07 01 -03 -00 18 -03 13. Friend support
15 20 27 -03 -03 06 -01 10 07 04 -10 51 14. Significant other support
14 08 34 01 -11 16 -01 02 -12 36 -02 53 47 15. Child gender2
15 05 -03 10 -05 -01 08 -00 -06 -00 -04 -07 -03 06 16. Temperament
24 20 30 -00 -01 -02 01 -04 -05 00 01 09 11 13 01 17. Executive Function
28 34 36 07 -06 14 23 12 -02 06 01 34 35 27 -03 20 18. Education: Mother3
07 12 22 07 19 34 13 14 25 12 00 -05 -01 -07 01 15 18
19. Education: Father3
-01 -06 07 08 18 31 -01 -09 21 11 01 -09 -10 -01 -04 05 02
20. Occupation: Mother4
-01 07 00 16 19 43 55 -01 27 05 -13 -04 04 -06 -01 01 20
21. Occupation: Father4
-01 -03 10 09 10 32 07 -02 15 06 01 04 04 04 -07 07 -00
22. Parenting – Warmth
28 30 45 15 -12 -01 02 -07 -15 -03 -04 31 25 26 -04 32 36
23. Parenting – Rejection
40 46 35 09 -01 -06 -01 -07 -11 -03 -05 23 13 21 02 37 35
24. Parenting – Structure
17 24 50 09 01 00 -02 09 -04 -06 01 19 19 16 02 27 35
25. Parenting – Chaotic
26 33 49 16 -00 02 09 08 -04 -02 -02 17 16 17 07 29 44
26. Parenting – Autonomy support 11 14 37 00 -07 -04 -10 -08 -07 -03 -03 10 16 21 00 16 17
27. Parenting – Coercive
44 41 31 08 -05 -03 03 00 -11 -05 -06 18 17 17 09 31 38
28. Extraversion
04 07 14 -05 -00 04 -03 10 -10 -09 -01 10 25 20 01 16 19
29. Agreeableness
10 03 27 -11 -10 -06 -20 05 03 08 15 17 24 19 00 16 25
30. Conscientiousness
23 43 29 11 07 04 12 05 -03 -08 -07 18 20 10 -01 14 32
31. Intellect
08 05 14 05 00 02 08 10 01 -00 -01 -03 05 04 -06 07 28
32. Neuroticism
35 34 21 14 -06 -02 04 -07 06 -04 -09 18 19 14 -05 14 36
33. Self-esteem
21 28 32 10 -02 16 18 -02 05 -05 -05 31 41 25 01 10 56
Note: All correlations .14 - .16 = p < 05; .17 - .21 = p < 01; > .22 = p < 001.
1
Presence of Partner: 0 = no, 1 = yes
2
Gender: 0 = male; 1 = female

18 19 20 21 22 23 24 25 26 27 28 29 30 31

40
37
22
04
01
06
19
07
08
-05
04
-02
06
15
18

17
56
-08
-07
-02
-01
-00
-02
-23
-03
-09
09
01
01

20
-01
-04
-04
01
-10
-02
02
-14
02
10
02
13

-08
-08
-02
-11
-02
-13
16
-00
-04
04
-01
-04

50
37
44
41
37
35
21
25
17
18
28

31
52
24
57
16
10
25
16
28
30

47
32
28
19
15
23
15
13
38

30
49
14
15
29
18
35
35

20
18
25
13
18
08
16

09
16
23
09
23
24

20
16
19
12
28

09 11 -05
09 11
10 30

16
17

32

40
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3

Education for Mother and Father: 0 = Less than 7th grade; 1 = Grade 9; 2 = Grade 10 or 11; 3 = Partial University or specialized tertiary training; 4 = Undergraduate degree; 5
= Postgraduate degree
4
Occupation: 1 = menial service workers, students, stay at home parents; 2 = unskilled workers; 3 = semi-skilled workers; 4 = skilled manual labourers; 5 = clerical and sales
workers; 6 = technicians and semi-professionals; 7 = managers and minor professionals; 8 = administrators and lesser professionals; 9 = higher executives and major
professionals.
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quieter homes (2% variance explained). Households with fewer children were also
quieter (17% variance explained). Support from significant other, family and friends
were each weakly positively correlated with quiet (2% variance explained by each),
indicating that perceiving more support from each of these sources was associated with
quieter homes.
Both child gender and temperament were associated with household quiet.
Gender explained 2% of the variance in household quiet, with girls being associated
with quieter households. Child temperament explained 6% of the variance in household
quiet. An easier temperament was associated with quieter homes.
In relation to parent variables, executive functioning, five parenting style
variables, two personality variables, and self-esteem were associated with quiet. Better
parental executive functioning was associated with quieter homes, explaining 8% of the
variance. Parents who had warmer, more supportive, less chaotic, less rejecting, and less
coercive parenting style reported quieter homes. Of note, rejection (16%) and coercion
(19%) explained moderate amounts of variance in quiet, while warmth (7%), support
(3%), and chaos (7%) only explained small amounts. Parents who were less neurotic
and more conscientious had quieter homes. Neuroticism explained a moderate amount
of variance in quiet (12%), while conscientiousness explained only a small amount
(5%). Last, parents with higher self-esteem had quieter homes (4% variance explained).
Order. Three contextual variables, the number of children and support from
family and friends, were associated with order. Households with fewer children were
more ordered (4% variance explained). Perceiving more support from family and
friends was associated with more order in the home (2% and 4% variance explained,
respectively). One child variable, temperament, was associated with order. It explained
4% of the variance. An easier temperament was associated with more orderly homes.
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In relation to parent variables, executive functioning, five parenting style
variables, two personality variables, and self-esteem were associated with household
order. Executive functioning explained 12% of the variance, with better parental
executive functioning associated with more ordered homes. Warmer, more supportive,
less chaotic, less rejecting, and less coercive parenting style was related to more ordered
homes. Of note, rejection (21%), coercion (17%), and chaos (11%) explained moderate
amounts of variance, while warmth (9%) and support (6%) only explained small
amounts. Less neuroticism (12%) and higher conscientiousness (18%) were moderately
associated with order. There was a positive association between self-esteem and order
(8%), indicating that parents with higher self-esteem had more ordered homes.
Routine. Higher support from significant other, family, and friends was
associated with more routine in the home. Of note, significant other support explained a
moderate amount of variance in routine (12% variance), while family (6%) and friends
(7%) support only explained small amounts. One child variable, temperament, was
associated with routine, explaining 9% of the variance. An easier temperament was
associated with more routine homes.
In relation to parent variables, executive functioning, maternal education
(ability), all six parenting style variables, all five personality variables, and self-esteem
were associated with routine. Executive functioning explained 13% of the variance,
while maternal education explained 5%. Parents with higher executive functioning and
more education report households with more routine. Parenting styles that were higher
on warmth (20%), support (25%), autonomy support (14%), and lower on chaos (24%),
rejection (12%), and coercion (10%) were associated with greater household routine.
Lower neuroticism (4%) and higher conscientiousness (8%), extraversion (2%),
agreeableness (7%), and intellect (7%) were associated with greater routine. Finally,
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parents with higher self-esteem reported more routine in their homes (4% variance
explained).
Summary. These bivariate associations governed which variables were used as
predictors in the multiple regression analyses that follow. Family income, and maternal
age, occupational status, and hours worked outside of the family home were included in
the multiple regression analyses predicting crowding. For quiet, the predictors were:
maternal hours worked, number of children, and perceived support from family, friends,
and a significant other (contextual), child gender and temperament), and parental
executive function; conscientiousness and neuroticism; warmth, support, chaos,
rejection, and coercion (parenting style); and self-esteem. The predictors of order were
number of children and perceived support from family and friends (contextual), child
temperament, and parental executive function; conscientiousness and neuroticism;
parenting style (all six dimensions); and self-esteem. For household routine, the
predictors were perceived support from family, friends, and a significant other
(contextual), child temperament, maternal education/ability; executive function;
personality (all five traits); parenting styles (all six dimensions); and self-esteem.
Due to presence of a partner and paternal education and occupation not being
bivariately associated with any household chaos variable, they were not included in
further analyses. Other socio-demographic variables, income, maternal age, maternal
occupation, and SEIFA were not associated with quiet, order or routine and were not
included in these analyses.
Prediction of Household Chaos
Separate hierarchical regression analyses were conducted to test the associations
between the specific predictors identified as having at least bivariate associations and
each criterion measures, household crowding, quiet, order, and routine. In all analyses
predicting quiet, order and routine, predictors that were considered more distal to
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parenting behaviour, that is, contextual and child factors, were entered into the
regression analyses first, followed by those considered more proximal, that is, parent
factors. Parents have the most direct control over the home environment. Within the
parent variables, the more distal variables, the cognitive parent factors, were entered
first, followed by the more proximal characteristics to behaviour, trait-based
characteristics. The variables were entered in this manner to determine the extent to
which the more proximal variables, which might be more amenable to intervention that
directly affects the home environment, added to the explanation of chaos over the more
distal and potentially less amenable factors. Therefore, contextual variables were
entered at Step 1, child characteristics at Step 2, parent cognitive characteristics at Step
3, and parent trait-based characteristics at Step 4 in all analyses predicting quiet, order,
and routine.
Predicting household crowding. As only contextual variables were used as
predictors, all were entered in a single step. Household income, maternal occupation,
number of hours mother worked, and mothers’ age at the birth of her first child
accounted for a significant 9.4% (Adjusted R2 = .08) of the variance in household
crowding, F(4, 245) = 5.19, p < .001 (see Table 6.4). Maternal age independently

Table 6.4
Summary Data for Hierarchical Regression Analysis Predicting Household Crowding;
N = 250.
Variable

B

95% CI(B)
Lower

Upper

β

Income

0.01

0.00

0.00

.11

Occupation: Mother

0.03

-0.02

0.08

.10

Number of hours worked: Mother

0.00

-0.01

0.01

-.01

Mother’s age at 1st birth

0.04

0.01

0.06

.21

** p < .01

sr2

.04**
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contributed almost half of that variance (sr2 = 4.16%), indicating that older mothers had
less crowded homes. Despite significant bivariate correlations with crowding, income,
number of hours the mother worked, and maternal occupation did not contribute unique
variance to crowding. Of the variance explained, 5.24% was common to all predictors,
indicating significant overlap between these socio-demographic factors and crowding.
Predicting household quiet. The contextual variables included at Step 1 were
number of hours the mother worked, the number of children, and the three support
measures (significant other, family, and friends). Gender and child temperament were
entered at Step 2. Parent executive function was entered at Step 3, and
conscientiousness, neuroticism, self-esteem, and warmth, rejection, structure, chaos, and
coercion dimensions of parenting style were entered at Step 4 (see Table 6.5).
At Step 1, the contextual characteristics accounted for a significant 20.5% of the
variance in household quiet, F(5, 244) = 10.62, p < .001. The number of children in the
home was the only contextual variable to contribute unique variance (sr2 = 13.18%),
indicating that the fewer children in the home, the quieter the home. At Step 2, child
variables contributed a further 5.5% to the explained variance, F(2, 243) = 7.61, p < .01.
Child temperament contributed 4.45% unique variance. Quieter homes were associated
with easier temperaments. With child characteristics added, the number of children
continued to make a significant unique contribution (sr2 = 13.47%). At Step 3, parent
executive functioning contributed a further 6.4% to the explained variance, F(1, 242) =
19.45, p < .001. This indicated that quieter homes were associated with primary parents
who exhibited higher executive functioning. The number of children (sr2 = 14.82%) and
child temperament (sr2 = 2.82%) continued to make significant unique contributions. At
Step 4, the trait-based parent characteristics contributed a further significant 13.9% to
the variance explained in household quiet, F(8, 234) = 6.35, p < .001. Neuroticism (sr2
= 2.92%), rejection (sr2 = 2.56%), and coercion (sr2 = 1.71%) contributed unique
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Table 6.5
Summary Data for Hierarchical Regression Analysis for Variables Predicting
Household Quiet; N = 250.
Variable

B

95% CI(B)
Lower
Upper

Step 1: Contextual predictors
No. of hours worked: Mother
0.03
-0.02
0.07
Total number of children
-2.48
-3.31
-1.65
Support from family
0.07
-0.12
0.27
Support from friends
0.14
-0.07
0.36
Support from significant other 0.11
-0.10
0.32
R2 = .20 (Adjusted R2 = .19)
Step 2: Child predictors
No. of hours worked: Mother
0.02
-0.02
0.06
Total number of children
-2.51
-3.32
-1.71
Support from family
0.09
-0.10
0.29
Support from friends
0.12
-0.08
0.33
Support from significant other 0.06
-0.14
0.27
Gender
1.06
-0.23
2.35
Child temperament
0.35
0.15
0.54
2
2
2
R = .06 (R = .26; Adjusted R = .24)
Step 3: Parent cognitive predictors
No. of hours worked: Mother
0.00
-0.05
0.04
Total number of children
-2.64
-3.42
-1.86
Support from family
0.01
-0.18
0.20
Support from friends
0.04
-0.17
0.24
Support from significant other 0.05
-0.15
0.25
Gender
1.16
-0.08
2.40
Child temperament
0.28
0.09
0.47
Executive Function
0.14
0.08
0.20
R2 = .06 (R2 = .32; Adjusted R2 = .30)
Step 4: Parent trait-based predictors
No. of hours worked: Mother
0.02
-0.03
0.06
Total number of children
-2.37
-3.09
-1.65
Support from family
-0.04
-0. 21
0.14
Support from friends
0.03
-0.16
0.23
Support from significant other 0.03
-0.16
0.21
Gender
0.97
-0.17
2.12
Child temperament
0.04
-0.15
0.23
Executive Function
0.05
-0.02
0.12
Parent conscientiousness
0.09
-0.11
0.30
Parent neuroticism
0.32
0.13
0.52
Self-esteem
-0.04
-0.15
0.07
Warmth (parenting style)
0.06
-0.17
0.28
Rejection (parenting style)
0.32
0.11
0.53
Structure (parenting style)
0.12
-0.37
0.61
Chaos (parenting style)
-0.07
-0.40
0.26
Coercion (parenting style)
0.26
0.06
0.47
2
2
2
R = .14 (R = .46; Adjusted R = .42
* p < .05; ** p < .01; *** p < .001

Β

.08
-.37
.06
.10
.08

.06
-.38
.07
.09
.04
.10
.21

-.01
-.40
.01
.02
.04
.11
.17
.29

.04
-.36
-.03
.02
.02
.09
.02
.11
.05
.20
-.05
.03
.23
.03
-.03
.17

sr2

.13***

.13***

.05**

.15***

.03**
.06***

.12***

.03**

.03**

.02**
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variance. This indicated that quieter homes were associated with less neurotic parents,
and parents with less rejecting and coercive parenting styles. After the addition of the
trait-based parent characteristics at Step 4, child temperament and parent executive
functioning no longer contributed significant unique variance. However, the number of
children in the home (sr2 = 11.76%) did.
With all predictors entered, 46.3% of the variance in household quiet was
accounted for. The most important predictor was the total number of children,
independently accounting for 12% of the variance. Parental neuroticism, and rejecting
and coercive parenting styles also made smaller unique contributions. While child
temperament and parental executive functioning were initially unique predictors, they
did not contribute uniquely once variance explained by parent trait-based variables were
taken into account. Of the variance explained, the largest percentage, 26.3%, was
explained in common by all predictors.
Predicting household order. At Step 1, contextual characteristics, number of
children and perceived support from family and friend(s), accounted for a significant
9.1% of the variance in household order, F(3, 246) = 7.42, p < .001. The number of
children in the home (sr2 = 3.72%) and perceived support from friends (sr2 = 1.61%)
contributed significant unique variance, indicating that the fewer children in the home
and the more perceived support from friends, the more ordered the home (see Table
6.6). At Step 2, child temperament contributed a further 3.3% to the variance explained,
F(1, 245) = 8.33, p < .01. Thus, more ordered homes were associated with children who
have easier, less active temperaments. Unique variance continued to be explained by the
number of children (sr2 = 4.04%), but not support from friends. At Step 3, parent
executive functioning was added and explained a further 7% variance, F(1, 244) =
19.32, p < .001. This indicated that more ordered homes were associated with primary
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Table 6.6
Summary Data for Hierarchical Regression Analysis for Variables Predicting
Household Order; N = 250.
Variable
Step 1: Contextual predictors
Total number of children
Support from family
Support from friends

B

95% CI(B)
Lower Upper

-0.87
-1.42
0.06
-0.06
0.14
0.04
2
2
R = .09 (Adjusted R = .08)

-0.33
0.18
0.28

Step 2: Child predictors
Total number of children
-0.89
-1.43 -0.35
Support from family
0.05
-0.07
0.16
Support from friends
0.13
-0.00
0.26
Child temperament
0.19
0.06
0.32
2
2
2
R = .03 (R = .12; Adjusted R = .11)
Step 3: Parent cognitive predictors
Total number of children
-0.94
-1.45 -0.42
Support from family
-0.01
-0.12
0.11
Support from friends
0.06
-0.07
0.19
Child temperament
0.15
0.02
0.27
Executive Function
0.10
0.06
0.14
2
2
2
R = .07 (R = .19; Adjusted R = .18)
Step 4: Parent trait-based predictors
Total number of children
-0.69
-1.14 -0.24
Support from friends
-0.07
-0.17
0.04
Support from family
0.06
-0.06
0.18
Child temperament
-0.02
-0.14
0.10
Executive Function
0.02
-0.02
0.07
Parent conscientiousness
0.35
0.22
0.48
Parent neuroticism
0.21
0.09
0.33
Self-esteem
-0.03
-0.10
0.04
Warmth (parenting style)
0.02
-0.14
0.17
Rejection (parenting style)
0.24
0.12
0.37
Structure (parenting style)
0.19
-0.12
0.50
Chaos (parenting style)
-0.09
-0.27
0.09
Autonomy support (parenting style) -0.05
-0.28
0.18
Coercion (parenting style)
0.14
0.02
0.27
R2 = .25 (R2 = .44; Adjusted R2 = .40)
* p < .05; ** p < .01; *** p < .001

Β

sr2

-.22
.06
.15

.04**

-.22
.06
.13
.18

.04**

-.23
.02
.07
.14
.30

.04***

-.16
.10
.08
-.03
.05
.29
.22
-.06
.00
.28
.05
-.01
-.06
.14

.02**

.02*

.03**

.02*
.07***

.07***
.03**

.04***

.01*

parents who exhibited higher executive functioning. Unique variance was also
explained by the number of children (sr2 = 4.28%) and child temperament (sr2 =
1.74%). At Step 4, conscientiousness, neuroticism, self-esteem, and all six parenting
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style variables were added. They contributed a further 24.6% of the variance in
household order, F(9, 235) = 10.36, p < .001. Conscientiousness (sr2 = 7.29%),
rejection (sr2 = 3.69%), neuroticism (sr2 = 3.06%), and coercion (sr2 = 1.30%) each
made significant unique contributions. Thus, more ordered homes were associated with
parents who were more conscientious and less neurotic and who used less rejecting and
coercive parenting styles. With the addition of parent trait-based characteristics, only
the number of children (sr2 = 2.25%) continued to contribute unique variance; child
temperament and parent executive functioning no longer contributed unique variance.
With all variables entered, 44% of the variance in household order was
accounted for. The most important predictor was parental conscientiousness,
independently explaining 7% of variance in household order. Rejection, neuroticism,
and the number of children also made unique contributions. Again, while child
temperament and parent executive functioning were initially important, they did not
contribute uniquely once parent trait-based variables were added. Of the variance
explained, more than half (27%) was common to all predictors.
Predicting household routine. At Step 1, the three support variables accounted
for a significant 11.9% of the variance in household routine, F(3, 246) = 9.75, p < .001.
Only perceived support from a significant other contributed significant unique variance
(sr2 = 4.12%), indicating that more routine in the home was associated with parents
perceiving they received more support from a significant other (see Table 6.7). At Step
2, child temperament added a further 7% to the variance explained, F(1, 245) = 18.50,
p < .001. Thus, more routine was associated with children who have easier, less active
temperaments. Perceived support from a significant other continued to make a unique
contribution (sr2 = 3.46%). At Step 3, mother’s highest level of education and parent
executive functioning added a further 8.1% to the variance explained, F(2, 243) =
11.94, p < .001. Both executive functioning (sr2 = 3.24%) and mother’s level of
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Table 6.7
Summary Data for Hierarchical Regression Analysis for Variables Predicting
Household Routine; N = 250.
Variable

B

95% CI(B)
Lower Upper

Step 1: Contextual predictors
Support from family
0.06
-0.08 0.20
Support from friends
0.13
-0.02 0.29
Support from significant other
0.28
0.12
0.43
2
2
R = .12 (Adjusted R = .11)
Step 2: Child predictors
Support from family
0.05
-0.09 0.19
Support from friends
0.12
-0.03 0.27
Support from significant other
0.25
0.10
0.40
Child temperament
0.31
0.17
0.45
2
2
2
R = .07 (R = .19; Adjusted R = .17)
Step 3: Parent cognitive predictors
Support from family
0.02
-0.12 0.16
Support from friends
0.07
-0.08 0.22
Support from significant other
0.25
0.11
0.40
Child temperament
0.24
0.10
0.38
Mother’s level of education
0.53
0.18
0.88
Executive function
0.08
0.03
0.12
R2 = .08 (R2 = .27; Adjusted R2 = .25)
Step 4: Parent trait-based predictors
Support from family
-0.02
-0.14 0.10
Support from friends
0.03
-0.10 0.17
Support from significant other
0.22
0.10
0.35
Child temperament
0.07
-0.06 0.20
Mother’s level of education
0.51
0.20
0.83
Executive function
-0.01
-0.06 0.04
Extraversion
-0.10
-0.21 0.02
Agreeableness
0.17
0.02
0.33
Conscientiousness
0.18
0.03
0.32
Neuroticism
0.01
-0.11 0.14
Intellect
0.01
-0.11 0.13
Self-esteem
0.01
-0.06 0.09
Warmth (parenting style)
0.21
0.03
0.38
Rejection (parenting style)
0.02
-0.12 0.16
Structure (parenting style)
0.76
0.42
1.11
Chaos (parenting style)
0.24
0.04
0.45
Autonomy support (parenting style)
0.21
-0.05 0.47
Coercion (parenting style)
-0.01
-0.15 0.12
2
2
R = .22 (R = .49; Adjusted R2 = .45)
* p < .05; ** p < .01; *** p < .001

Β

sr2

.08
.10
.23

.04**

.08
.09
.20
.27

.03**
.06***

.03
.05
.22
.21
.20
.19

.04**
.04**
.03**
.03**

-.02
.02
.21
.06
.18
-.07
-.09
-.10
.12
.03
.03
.07
.12
.04
.26
.16
.08
-.02

.02**
.02**

.01*
.01*

.01*
.04***
.01*

Household chaos and Emergent Literacy Development 181
education (sr2 = 2.72%) made significant unique contributions. This indicated that more
routine in the home was associated with a more highly educated mother and parents
who exhibited higher executive functioning. Child temperament (sr2 = 3.53%) and
support from a significant other (sr2 = 3.46%) continued to contribute unique
significance.
At Step 4, all five personality variables, all six of the parenting style variables
and self-esteem were added, contributing a further 22.2% to the variance explained,
F(12, 231) = 7.37, p < .001. Structure (sr2 = 4.37%), conscientiousness (sr2 = 1.30%),
chaos (sr2 = 1.28%), warmth (sr2 = 1.25%), and agreeableness (sr2 = 1.04%) made
significant independent contributions. This indicated that more routine in the home was
associated with the main parent being more agreeable and conscientious in temperament
and using a more structured, warm, and less chaotic parenting style. Perceived support
from a significant other (sr2 = 2.43%) and maternal education (sr2 = 2.31%) continued
to make unique contributions; however, child temperament and parent executive
functioning were no longer significant independent contributors.
With all variables included in the regression equation, 49.2% of the variance in
household routine was accounted for. The most important predictor was a structured
parenting style, although this independently only explained 4% of the variance. In order
of importance, perceived support from a significant other, maternal education,
conscientiousness, chaos, warmth, and agreeableness also made unique contributions.
Again, while child temperament and parent executive functioning were initially
important, they did not contribute uniquely once trait-based variables were added. Of
the variance explained, most (37.2%) was common to all predictors.
Discussion
Few studies have examined predictors of household chaos, and even fewer have
done so using multiple dimensions of household chaos. Examining the important
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predictors of chaos is important to help direct interventions designed to reduce noise,
disorder, and a lack of routine. The model tested in this study was drawn from Belsky’s
(1984) theory, which purports that parent behaviour, in this case, household chaos, is
the result of parent, child, and contextual factors. While Belsky’s theory has been used
successfully in studies examining predictors of the child’s general home environment
(e.g., Baharudin & Luster, 1998), it has not been used to examine household chaos. In
addition to Belsky’s hypothetical model, past studies (e.g., Dumas et al., 2005; Martin et
al., 2011; Vernon-Feagans et al., 2012) guided the choice of specific contextual, child,
and parent characteristics tested in the current study. Only contextual variables were
expected to predict crowding; however, contextual, child, and parent cognitive and traitbased characteristics were used to predict quiet, order, and routine. Initial bivariate
correlations were used to further refine the predictors included in the multiple regression
analyses used to test the model. More distal variables (i.e., contextual, child) were
entered into the regression analyses first followed by more proximal variables (i.e.,
parent cognitive factors then parent trait-based characteristics). Little variance in
crowding was explained by the contextual predictor variables (9.4% variance); however,
over 40% of the variance in household quiet, order, and routine was explained by
contextual, child, and parent predictor variables. Contextual variables were the most
important predictor variables for crowding and quiet; while parent variables were the
most important predictor variables for order and routine.
Prediction of Household Crowding
It was expected that higher SEIFA scores and family income, more hours
worked, higher level of education, higher status occupation, and older mothers would be
associated with less household crowding. These variables are all considered measures of
SES; however, the weak bivariate correlations between them show that they are
measuring largely independent aspects of SES. Of these, household income, the number
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of hours mothers worked, maternal occupation, and mothers’ age at the birth of her first
child were bivariately correlated with crowding. Together they explained 9.4% of the
variance in household crowding. Maternal age was the only variable that contributed
unique variance. It is likely that maternal age explains any variance in crowding due to
occupational status or income. Older mothers are likely to have spent more time in
obtaining a higher status occupation (i.e., building social capital through education,
training or job experience), which provides higher income, prior to having children,
and, therefore, can afford larger homes that are less crowded. Another explanation is
that older mothers have fewer children as they started later, thereby, having less
crowded homes due to fewer children.
These findings are consistent with previous research also reporting a relation
between maternal age and crowding (e.g., Evans, Ricciuti, et al., 2010; Cherry & Eaton,
1977). They are also consistent with findings that showed an association between
income, number of hours worked, and occupation and crowding (e.g., Booth &
Edwards, 1976; Evans et al., 1998; Goduka et al., 1992). However, the current study
extends these studies by showing that these relations are not unique in the context of
other SES variables. This demonstrates the importance of testing more comprehensive
models in order to determine unique predictors of household chaos.
It was maternal, not paternal, occupational status and number of hours worked
that were bivariately associated with household crowding. This might be due to the
sample characteristics; there were more highly educated parents and more working
mothers in dual parent families than in the general Australian population. Mothers
working more hours and in higher occupations might be most directly related to having
larger homes (with more rooms) and fewer children; hence, less crowding. Also, with
gender equality increasing, mothers’ occupational status and hours worked might be
more important to reduction in crowding than father’s.
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Neither maternal nor paternal education was associated with household
crowding. This is inconsistent with previous research showing associations between
lower levels of education and more crowding (e.g., Evans, Eckenrode, et al., 2010;
Goduka et al., 1992). The samples in those studies included a higher proportion of
parents who had completed high school or less. The current sample was a more highly
educated sample, which might account for these differences. This suggests that there
might be a threshold below which parental education level affects crowding. Future
research needs to examine whether results differ at different levels of SES, given the
conflicting findings and the potential that there are thresholds that are important.
The current study used the SEIFA rank (ABS, 2010) as the most direct SES
measure and it was not associated with crowding. Many of the previous studies that
reported a relation between SES and crowding involved samples of economically
disadvantaged families (see review by Evans, Eckenrode, et al., 2010). SES in the
current sample was representative of the general Australian population rather than being
biased toward lower SES families. This might explain the differences in results. Similar
to the suggestion for parent education, there might be threshold levels for SES, below
which it influences crowding. Another explanation for this difference is the use of
SEIFA as a measure of SES in the current study. This might be a grosser measure of
SES, reflecting community SES, than measuring the SES of individual families.
However, house size is often consistent in neighbourhoods, and as such, SEIFA should
have been a reasonable predictor of crowding if SES is important.
These results need to be considered in the context of the limitations of the study,
including limitations in relation to the measure of crowding (see Chapter 4) and
generalizability of the sample (see Chapter 5). Household crowding was measured using
a single item, number of rooms/number of people. As discussed in Chapter 4, the
measurement of household crowding in the parent reported questionnaire did not
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include specific instructions in relation to how to count the number of rooms in their
homes (and, therefore, some parents might have included garages, storage areas,
hallways, while others might not have). Nor did it take into account the amount of
furniture in the available space, the availability of quiet spaces, or access to outdoor
space, which might contribute to the experience of crowding.
A second limitation was that a convenience, urban sample was used, which
might restrict generalizability, despite this sample being largely representative of the
general Australian population (see details in Chapter 4). The two areas in which the
sample was not representative (more highly educated and more likely to have two
working parents than the general Australian population) are aspects of SES expected to
predict crowding. This bias might explain null results. Future investigations would
benefit from sampling a wider range of parent education levels and working patterns
and from broader locations including rural families.
Despite the current study examining a range of contextual/SES factors, very
little of the variance in crowding was explained. Other predictors might be important to
include in future studies. For example, family culture might be relevant. Martin et al.
(2011) reported bivariate correlations between culture and crowding, finding that White
families experienced less crowding and Black families experienced more crowding.
However, being Hispanic was not significantly associated with crowding. This was an
American study; and these cultural groups are not relevant in the Australian context.
However, other dimensions of culture might be. Relations between culture and
crowding have not been tested in a multi-dimensional model.
Prediction of Quiet, Order, and Routine
Over 40% of the variance in household quiet, order, and routine was explained
by contextual, child, and parent predictor variables, supporting the application of
Belsky’s (1984) model to understanding these aspects of household chaos. Contextual

Household chaos and Emergent Literacy Development 186
and parent factors were important predictors of all three aspects of chaos. This is
consistent with Belsky who suggested that personal psychological resources were the
most influential determinants of parenting behaviour as they directly influenced parental
functioning. The most important predictors differed by outcome measure in the current
study. Parent traits were the most important predictors of the structural elements of
chaos, order and routine. Parent conscientiousness was the most important predictor of
household order and a structured parenting style was the most important predictor of
household routine. The contextual variable, number of children, was the most important
predictor of quiet. Contrary to Belsky’s model, child factors of gender and temperament
did not make a unique contribution to the explanation of these aspects of household
chaos, after the contributions of parent trait-based characteristics were taken into
account. The contributions of the various predictors is discussed in more detail below.
Contextual predictors. It was expected that quieter, more orderly and
routinized homes would be associated with higher SES and income, more hours worked
by parents, older mothers, fewer children in the home, presence of a partner, and greater
levels of perceived support from a significant other, family, and friends. Results
partially supported these hypotheses. Several bivariate correlations were found between
these contextual variables and quiet, order, and routine that were consistent with past
research (Dumas et al., 2005; Johnson et al., 2008; Petrill et al., 2004; Pike et al., 2006;
Sarsour et al., 2010). However, when the multivariate associations were tested, only a
few associations remained significant. Only the number of children and perceived
support from a significant other were important independent predictors of these chaos
variables in the final models.
Fewer children in the home was associated with quieter, more ordered homes,
after controlling for the other contextual, child, and parent factors. However, it was not
uniquely associated with routine. Consistent with this result, the number of children was
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previously found to predict total CHAOS scores (Matheny et al., 1995), which measure
quiet and order aspects of chaos. However, this previous study did not control for other
contextual, child, and parent factors. The current study extended that finding by
demonstrating that these relations were independent of those other factors. This was
similar to previous studies that found the number of children was independently related
to HOME scores, when these other factors were controlled (see Baharudin & Luster,
1998; Menaghan & Parcel, 1991).
The results are also partially consistent with Martin et al. (2011) who found that
family size, which would be strongly related to the number of children, was bivariately
associated with a range of household chaos factors, including instability, television
generally on, and noise. However, unlike the current study, Martin et al. also found that
family size was associated with routine. One explanation why family size might explain
routines when the number of children does not, is that family size includes the presence
of significant other adults and that might be the aspect of family size that is relevant to
establishing routines. While Martin et al. reported only bivariate correlations and did
not control for other contextual, parent, and child variables, the current study did not
even find a bivariate association between the number of children and routine. Martin et
al. were critical about their measure of routine (reporting that it was limited in scope)
and did not report psychometric properties for their measure so it is unclear if it was a
sound measure of this construct. Further, they measured routine in the home when
children were 3 years of age. Therefore, difference in results might be due to differences
in the measures of family size versus number of children or the measure of routine or it
might be due to developmental differences. Routines within the home for children at
age 3 might be different (e.g., different quantity or quality) to those routines in the home
for children aged 4 to 6 years.
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Consistent with the idea that family size might be related to routine because
there are more adults to contribute, perceived support from a significant other
significantly predicted routine. Of note, it was the perceived support of the significant
other rather than the simple presence of a partner that was important. Presence of a
partner was not associated with any household chaos variable. One explanation for this
is that over 80% of the families in this study were dual-parent families; therefore, there
was limited variance in this measure. Martin et al. (2011) found that being married was
significantly correlated with household instability, crowding, and noise, but only 50%
of their mothers were married. The current sample may have been too homogeneous for
this relation to emerge.
While bivariate relations existed between perceived friend and family support
and quiet, order, and routine; support from friends and family were not associated with
any household chaos variable, once child and parent factors were taken into account.
Bronfenbrenner (1979) purported that it is those present in the immediate environment
who are most influential, rather than those from outside. While no previous study has
examined the relation between perceived support and household chaos specifically, van
Bakel and Riksen-Walraven (2002) found that it is support from a partner or significant
other, rather than from the parent’s wider network, that is significantly associated with
general home environment quality. Further, Simons et al. (1993) provided evidence that
suggests that support from social networks cannot compensate for a lack of partner
support. The results in the current study of significant other support predicting routine
are consistent with this research.
Contrary to expectations, the SES measures (SEIFA scores, income, the number
of hours that parents worked, and mother’s age at the birth of her first child) were not
independent predictors of quiet, order, or routine. This is inconsistent with previous
research showing significant associations between these socio-demographic variables
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and a range of chaos variables (see review by Evans, Eckenrode, et al., 2010). There are
several possible reasons for these different results. One explanation is differences in
sample characteristics. For example, the mothers in the current sample were 8 to 10
years older at the birth of their first child than those in previous studies (e.g., VernonFeagans et al., 2012). Therefore, maternal age may be an important predictor of chaos,
but only for younger mothers. Further, many of the previous studies involved samples
of economically disadvantaged families (Dumas et al., 2005; Jeon, 2010). The current
study had a sample that was representative of the general Australian population in terms
of income and SES (see detailed analysis in Chapter 5). There might be threshold levels
for these SES measures, below which they are related to household chaos, but above
which these relations are non-significant. As with household crowding, future studies
could examine whether there is a threshold level SES below which there is an
association with quiet, order, and routine.
While the current study examined a range of contextual factors, other contextual
predictors might be important to include in future studies. For example, questions about
the presence of sources of noise within the home might provide further insight into
contextual factors that contribute to household noise. Previous studies found that having
a television generally on (Martin et al., 2011) and other noise sources (Pujol et al.,
2012) were significant contributors to household noise. While the current study did not
find a relation between the number of hours parents worked and household chaos, future
research could also include the nature of parent employment. For example, shift work,
regular overtime, and working multiple jobs, might contribute to aspects of chaos such
as routine and order by limiting parents’ availability at critical times during the day or
night. Further, in addition to the number of children within the home, the spacing of
children might be a relevant contextual factor. Households with children who are born
closer together might be noisier, less ordered, with less routine, as they might result in
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more demands than homes where there is an older sibling who can contribute to
managing chaos. This might explain some of the differences between the current study
and those previous studies that used twin samples (e.g., Johnson et al., 2008).
In summary, the current study confirms the use of a comprehensive model such
as Belsky’s (1984) when explaining quiet, order, and routine. Whereas several
contextual factors showed bivariate correlations with these aspects of chaos in this and
previous studies, few made independent contributions once other factors were
controlled. Only number of children and support from a significant other made unique
contributions. These findings also support the importance of considering separable
aspects of household chaos, as different contextual variables were associated with
different aspects of household chaos. Having fewer children was independently
associated with quieter and more ordered households. Support from a significant other
was only an independent predictor of household routine. The other contextual variables
were either not even bivariately related or not independently associated with chaos.
These results begin to inform approaches to targeting or working with chaotic
households. For example, improving routine might be affected by facilitating greater
support from the significant other. Homes that have more children might be particularly
at risk for being noisy and disordered and so would benefit from interventions to reduce
those aspects of chaos.
Child predictors. It was expected that quieter, more ordered homes with more
routine would be associated with having a female child and a child with an easier
temperament. Consistent with past research (e.g., Baharudin & Luster, 1998; Pike et al.,
2006; Vernon-Feagans et al., 2012), several bivariate correlations were found between
child variables and quiet, order, and routine; however, when these associations were
tested multivariately, many associations did not remain significant.
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Gender was not bivariately associated with household order or routine. Having a
female child was initially related to quiet; however, this relation was not significant
after controlling for the other contextual, child, and parent factors. Findings regarding
gender in previous studies are mixed. Consistent with the results in the current study,
Martin et al. (2011) did not find a significant association between gender and noise,
routine, instability, or the television generally being on. Those that have found
significant results have used global measures of home environment and chaos
(Baharudin & Luster, 1998; Pike et al., 2006). Pike et al. (2006) found girls were
associated with less chaos using the short-CHAOS measure, which includes both quiet
and order. However, Pike et al. did not examine this relation in the context of other
variables. Baharudin and Luster (1998) also found that girls were associated with better
quality general home environments (total HOME scores) for Caucasian families.
However, when they tested these relations for dual parent families only, the relation
between child gender and total HOME scores was not significant. The sample in the
current study included a high proportion of dual parent families, and therefore, this
might explain the difference in results.
Child temperament was initially a significant predictor of all three aspects of
chaos. Having children who had easier temperaments was associated with homes that
had greater order and routine, and less noise. However, once parent trait-based variables
were added to the regression equation, child temperament no longer explained unique
variance in those aspects of chaos. Vernon-Feagans et al. (2012) also reported similar
significant correlations between temperament and both instability and disorganisation.
However, they did not examine these relations in the context of other variables. The
current results show that the variance that child temperament explains in quiet, order,
and routine is explained by overlap with parent trait-based factors. It might be that
children who have an easier temperament evoke more positive parenting styles, and
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thereby quieter, more orderly and routine homes. Alternatively, there might be overlap
between child temperament and parental personality due to genetic similarities and the
more proximal parent predictor has the stronger relation with household chaos.
While this study included those child predictors highlighted in Belsky’s (1984)
model and existing research, child predictors other than just gender and temperament
might be important to include in future studies. One child variable that could be
considered in future research is behavioural and/or emotional self-regulation.
Hardaway, Wilson, Shaw, & Dishion (2012) found a moderate correlation between selfregulation and total scores on the CHAOS scale. Others found that child self-regulation
was associated with ineffective parenting behaviours (Kochanska & Knaack, 2003;
Kochanska et al., 2000), which are likely relevant to household chaos. Most studies
examining the relation between parent behaviours or household chaos and selfregulation have focused on the hypothesis that household chaos or ineffective parenting
behaviours lead to poorer self-regulation in children (Hardaway et al., 2012; Kochanska
& Knaack, 2003; Kochanska, Murray, & Harlan, 2000). However, it is possible that
poorer self-regulation in the child contributes to quiet, order, and routine in the home, in
a similar manner to temperament. There might also be a bidirectional relation such that
poor self-regulation in the child contributes to household chaos, which, in turn,
exacerbates self-regulation difficulties in the child. Clearly, longitudinal studies are
required to test these speculations. Another aspect of child behaviour that might be
worth exploring as a predictor of household chaos is externalising behaviour (e.g.,
physical aggression; angry, disruptive behaviours). Where children exhibit more
externalising behaviours, it might be difficult to maintain order, routine, and quiet in the
family home. To date, child behaviours have only been examined as a product of
chaotic households. For example, Dumas et al., (2005) found that higher total scores on
the CHAOS scale were associated with more externalising behaviours in children.
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However, it is possible that externalising behaviours could contribute to chaos in the
home as well. It is possible that, similarly to temperament, these suggested child factors
influence parenting style and behaviour, which, in turn, directly affects chaos, rather
than having a direct independent relation in their right. This might also represent a
bidirectional relation.
In summary, the results for child characteristics were mixed. Child gender was
not an important predictor of these aspects of chaos. Results for gender in existing
research are also mixed. These inconsistencies might be related to how chaos is
measured. More work is needed to clarify what role, if any, child gender plays in what
aspects of chaos. The contribution of child temperament was not independent of the
contributions of parent trait-based factors. These findings add support to the importance
of using a multifaceted model when explaining chaos and also of considering individual
aspects of household chaos.
Parent predictors. The last cluster of characteristics included in Belsky’s model
of parenting behaviour is parent characteristics. Cognitive and trait-based parent
variables were included based on van Bakel and Rikesen-Walraven (2002), who
extended Belsky’s (1984) model of parenting behaviour. Previous studies that have
shown associations between parent variables and household chaos have generally only
included a limited number of household chaos factors (e.g., Vernon-Feagans et al.,
2012) or a general measure of household chaos (e.g., Coldwell et al., 2006; Dumas et
al., 2005). Those that have used a multi-dimensional measure of chaos have only
included a small number of parent characteristics (e.g., Martin et al., 2011; DeaterDeckard et al., 2012). The current study examined a broad range of parent
characteristics and multiple dimensions of household chaos. It was expected that greater
quiet, order, and routine would be associated with higher executive functioning; higher
general ability (occupation and education level); lower neuroticism and higher
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extraversion, agreeableness, conscientiousness, and openness; a parenting style which
expresses more warmth, structure, and autonomy support, and less rejection, chaos, and
coercion; and higher self-esteem.
Parent cognitive predictors. The cognitive predictors examined in the study
were general ability (operationalized as maternal and paternal occupational status and
education) and executive functioning. Mother’s, but not father’s, education was a
significant predictor of household routine, after controlling for contextual, child, and
other parent variables. More educated mothers were associated with homes with more
routine. It might be that better educated mothers are able to draw on more developed
skills to create greater routine in the household. However, mother’s education was not
associated with order or quiet. This is inconsistent with Johnson et al. (2008), who
found that mother’s education was correlated with both quiet and order. Johnson et al.
had a similar sample to the current study in terms of level of education, with a high
proportion of well-educated mothers. However, they used a twin sample. Creating quiet
and order in multiple birth households might necessitate the higher level skills that
come from higher education, whereas this is less important in singleton families such as
the current sample. Father’s education was not associated with any aspect of household
chaos variable. This might be because 90% of the primary caregivers in the sample were
mothers. Therefore, mothers would be more closely associated with running the home
and with establishing routines, which could explain why it was mother’s education but
not fathers’ that was important for that aspect of chaos.
The other measure of general ability, parent occupational status, was not
associated with quiet, order, or routine. This is inconsistent with previous research. For
example, Matheny et al. (1995) found weak associations between parental occupation
and chaos. The differences might be due to differences in the measurement of chaos or
to the number of other factors controlled. Matheny et al. used total CHAOS scores
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while the current study measured separate dimensions of chaos, and did not control for
other factors like the current study. The current results suggest it is the educational level
aspect of general ability that is relevant to household chaos.
Parent executive functioning (i.e., the ability to problem solve, shift between
tasks, and engage in abstract thought) predicted independent variance in quiet, order,
and routine to that explained by the contextual and child variables, but once parent traitbased variables were added to the regression analysis, it no longer explained
independent variance. Deater-Deckard et al. (2012) also found that their correlation
between household chaos and parental executive functioning became non-significant
when contextual and parent cognitive factors were controlled. Thus, using a
comprehensive model is important to establish what factors are important independent
predictors of chaos. These results show that the variance that parent executive
functioning explains in household chaos is not independent of parenting style, parent
personality, or parent self-esteem. It might be that parents who have greater ability to
problem solve, shift between tasks, and engage in abstract thought engage in more
structured, less chaotic, and generally more positive parenting styles, which is the more
proximal predictors of quieter homes with more order and routine. Further work is
required to test these potential mediated models of household chaos.
In the current study, the measure of executive functioning assessed “cool”
executive processes (i.e., working memory, planning, and inhibitory control; Rubia,
2011). “Hot” executive processes, such as motivation and emotional control (Zelazo,
Qu, & Kesek, 2010), could also be important in relation to the level of chaos in the
home. For example, a lack of motivation might be responsible for less involvement or
initiation of activities and planning towards the creation of order and routine in the
home. Further, parenting can be emotionally loaded at times. Those with poorer
emotional control might have reduced capacity to implement consistent routines and
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keep general order and quiet in the home. These aspects of executive function need to
be examined in future research.
In summary, of the general ability measures, maternal education was the most
important in relation to predicting routine, but not quiet or order. Parental occupation
and paternal occupation were not unique predictors of any household chaos variable.
Executive functioning, while initially associated with all three chaos factors was not
independent of parent trait-based characteristics. These findings highlight the
importance of using a comprehensive model for predicting quiet, order, and routine
chaos.
Parent trait-based predictors. The parent trait-based predictors were parenting
style, personality, and self-esteem.
Parenting style. All parenting style factors were bivariately associated with at
least one aspect of household chaos; however, when controlling for contextual, child,
and other parent factors, some of these relations became non-significant. Warmth was
bivariately associated with quiet, order, and routine, but only the association with
routine remained significant in the full multifactorial model. Parents who are warm and
nurturing might be more likely to engage in routines, such as bedtime routines during
which there are many opportunities to demonstrate warmth and nurturance. These
results are only partially consistent with past studies. However, other studies that have
reported significant bivariate relations between household chaos and parent warmth
have only used total scores on the CHAOS scale and did not control for other
contextual, child, or parent variables. (e.g., Coldwell et al., 2006; Dumas et al., 2005).
These results indicate it is only the routine aspect of chaos that warmth is independently
related to. However, Martin et al. (2011) found that warmth was not associated with
routine, but was associated with instability, television generally on, and noise. Their
study differed from the current study because they measured household chaos and
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parental warmth when children were aged 2.5 years. There might be developmental
differences in the relation between warmth and chaos factors. Also, the current study
controlled for a greater range of overlapping factors than did Martin et al.
Chaotic parenting style was also independently associated with household
routine, after controlling for contextual, child, and other parent variables. Significant
bivariate relations with quiet and order disappeared when these other factors were
controlled. A chaotic parenting style is one that is inconsistent, confusing,
unpredictable, and erratic (e.g., having inconsistent rules, reacting in different ways to
the same behaviours). Parents who are generally more consistent and predictable with
their behaviours and reactions (i.e., less chaotic in parenting style) are likely to be more
able to implement routines, which are predictable and consistent by nature. While no
previous study has examined the relation between chaotic parenting style and household
chaos variables, the results are partially consistent with Dumas et al. (2005) who
reported a relation between dysfunctional parental discipline (e.g., lax, over-reactive,
verbose parenting behaviours) and general household chaos. However, they did not
control for other variables such as child, contextual, and other parent variables.
A similar pattern was found for the relation between the structure dimension of
parenting style and the different aspects of chaos. Structure was bivariately associated
with quiet, order, and routine, but only the relation with routine remained significant
after controlling for contextual, child, and other parent factors. Structure is defined as
the parents’ organisation of their child’s environment (e.g., using clear and consistent
guidelines, expectations, and rules and predictable consequences) to facilitate
competence, which lends itself to being able to implement consistent routines. No
previous studies were identified that have examined this aspect of parenting style and
household chaos.
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A different pattern emerged for rejection or hostility. They showed bivariate
associations with routine that disappeared after controlling for contextual, child, and
other parent factors. However, there were significant associations with quiet and order
that remained significant after controlling for the other parent factors. Lower rejection
was associated with more quiet and order in the family home. This might be because
parents who are less rejecting of their children have more positive perceptions of the
level of order and quiet within the home and in which the child engages (e.g., is more
likely to rate items such as “It’s a real zoo in our home” more positively). Alternatively,
parents who are more rejecting might perceive their children as noisier and as creating
more disorder in the home. It might also be the case that children of more rejecting
parents are reacting to this rejection by behaving in a noisier and more disorderly way.
Consistent with this, higher levels of externalising behaviours have been associated with
higher general household chaos (Coldwell et al., 2006). Further, Coldwell et al. (2006)
found that in more chaotic homes, the relation between negative parenting and
children’s problem behaviour is accentuated.
Coldwell et al. (2006) found weak to moderate correlations between maternal
and paternal anger/hostility and total scores on the CHAOS measure, which is
consistent with the current relation between rejection and quiet and order. However,
they only found this for their older children (aged 7.5 years) not for their younger
children (aged 5.3 years), who were of similar age to the current sample. However, they
measured hostility using child reports, whereas the current study used parent reports of
rejection. Coldwell et al.’s child reports demonstrated low reliability (.56 to .60) for the
younger children so this error in the measurement might explain their null result for this
age group. In the current study, the parent-report measure of rejection had acceptable
reliability. These methodological differences might explain this inconsistency.
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The pattern of results was similar for coercion as for rejection. Coercion showed
a bivariate association with routine that disappeared after controlling for contextual,
child, and other parent factors. However, there were significant associations with quiet
and order that remained significant after controlling for the other parent factors. Lower
coercion was associated with more quiet and order in the family home. A coercive
parenting style is one that is restrictive, over-controlling, and autocratic (Prinzie et al,
2009; Skinner et al., 2005). A coercive parent might do more yelling and arguing with
the child, and have other behaviours that, in turn, create more noise and disorder in the
home. Alternatively, it might be that parents adopt these styles of parenting as a way of
reducing perceived chaos. No previous research has examined the relation between
coercion and household chaos; however, negative parenting behaviours, including
characteristics such as hostility, control, dysfunctional discipline, and rejection, which
are likely to be strongly related to coercion, were negatively associated with general
household chaos (Dumas et al., 2005; Coldwell et al., 2006; Vernon-Feagans et al.,
2012). For example, consistent with the current results of an association between
coercion and quiet and order, Dumas et al. (2005) found that higher levels of parent
control were associated with higher total scores on the CHAOS scale, which measures
quiet and order. This was after controlling for parent and child characteristics.
Last, autonomy support was bivariately associated with order and routine;
however, these relations were not significant once contributions by contextual, child,
and other parent variables were controlled for. Autonomy support was not even
bivariately associated with quiet. Autonomy support refers to the facilitation of
interactions where children are encouraged to participate in family planning or problem
solving by expressing their views/opinions/feelings. Supporting autonomy in the child
and encouraging them to participate in family planning might give the child a greater
sense of ownership over the routines in the home, increasing the ease with which
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routines are implemented and also leading to more order. Autonomy support might also
increase family cohesion and helpfulness; thereby, increasing the ease with which
routines are implemented and increasing order. Gottfried and Gottfried (1984) reported
a positive relation between cohesion (FES subscale; Moos & Moos; 1994) and
organisation (HOME subscale) in the home, which is similar to the relation between
autonomy support and order and routine. However, they did not examine this relation in
the context of other variables. In the current study, the relation between autonomy
support and order and routine was no longer significant in the context of other
contextual, child, and parent variables.
While this study examined a broader range of parenting styles than previous
research, there are other aspects of parenting that could be considered in future research.
Parent attachment style (e.g., insecure or secure; avoidant, anxious-ambivalent, or
secure) or experiences (e.g., their childhood relationships with their parents, experiences
of separation, loss and feelings hurt, upset, or rejection) might influence the level of
chaos in the home. Cohn, Cowan, Cowan, and Pearson (1992) found that insecure
parents were less structured in their parenting compared to secure parents. Therefore,
secure parents might be better able to structure the child’s environment creating order
and quiet, and be better able to implement routines to create structure within the home.
Relations have also been found between mother’s adult attachment style and their
ability to structure a teaching session with their child (Cowan, Cowan & Mehta, 2009;
Cohn et al., 1992), which would be one typical household routine.
In summary, warmer, more structured, and less chaotic parenting styles were
associated with more routine in the home; whereas less rejecting and coercive parenting
was associated with quieter and more ordered households. Thus, routine appears to be a
product of consistency, predictability, and structure within the parenting context, while
general order and quiet within the family home appear to be a product of more positive
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parenting. This extends the findings of previous studies that have only examined a small
number of parenting style factors (i.e., positive parenting or warmth and negative
parenting or control/hostility; Coldwell et al., 2006; Dumas et al., 2005; Martin et al.,
2011; Vernon-Feagans et al., 2012). The current study adds to the literature by
highlighting the important parenting style factors that are associated with each
household chaos factor. The findings in this study support the importance of considering
separable aspects of household chaos and numerous aspects of parenting as different
variables were associated with different household chaos variables. It also highlights the
importance of using a multifactorial model as some relations that were significant at the
bivariate level were no longer significant once other factors were considered.
Parent personality. All personality factors were bivariately associated with a
household chaos variable; however, when controlling for contextual, child, and other
parent factors, some of these relations became non-significant.
First, parent neuroticism remained a significant predictor of quiet and order, but
not routine, after controlling for contextual, child, and other parent variables. More
emotionally stable parents had quieter, more ordered households. This might be because
parents who are generally more stable are more able to create a stable and consistent
environment (i.e., one that is ordered and quiet). Other variables might be more
important in creating specific, time-limited, predictable, and repetitive actions such as
routines. The relation between neuroticism and household chaos has not been
investigated in previous research. However, the results of the current study are
consistent with research showing associations between neuroticism and poorer
parenting practices (e.g., less organisation, predictability, and consistency of parenting
and less supportive parenting, Belsky & Barends 2002; Ellenbogen & Hodgins, 2004)
and a more stressful family environment (e.g., poor psychosocial functioning, more
negative life events, the use of ineffective coping strategies, and poor parenting
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practices; Ellenbogen & Hodgins, 2004). These previous associations are likely to be
related to order and quiet within the home, as found in the current study.
Second, conscientiousness was independently associated with order and routine.
More conscientious parents had more ordered and routine homes. Conscientiousness
was bivariately associated with quiet; however, not when controlling for contextual,
child, and other parent factors. Johnson et al.’s (2008) suggestion that chaos in the home
environment, specifically, household order, might be explained by conscientiousness.
Parents who are well-organized and goal-oriented (i.e., high in conscientiousness) are
likely to find it easier to establish smooth and predictable daily routines and a general
level of order in the home. Johnson et al. further suggested that household quiet might
be the product of a different aspect of parent personality or a non-cognitive skill. The
current study demonstrated that this other personality aspect is neuroticism.
Third, agreeableness was independently associated with household routine but
not with household quiet or order. Thus, being more agreeable was associated with
more behaviours within the home that occur with predictable regularity (i.e., routines).
Agreeableness includes traits such as trust, kindness, courtesy, cooperation and
friendliness in interactions. It is possible that more agreeable or empathic parents find it
easier to create routines in the home through building strong family cohesion. Further,
more agreeable parents might also display friendliness and courtesy in implementing
routines, encouraging family members to engage in these routines, and, therefore,
making it easier to continue and establish such actions or events as routines. However, it
could also be that parents who rate themselves as high on agreeableness, a desirable
personality trait, might also rate themselves highly on engaging in positive parenting
behaviours, such as special morning, bedtime, and reading routines. In the parenting
literature, agreeableness has been associated with positive parenting behaviour. For
example, Kochanska, Clark, and Goldman (1997) found that more disagreeable (and
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neurotic) mothers were rated as more rejecting towards their children and Losoya,
Callor, Rowe, and Goldsmith (1997) found that more agreeable mothers showed more
positive support (e.g., warmth and encouragement of independence) and less control
(e.g., strictness). Consistent with this, the current sample, those who rated themselves as
more agreeable also rated themselves as warmer, more structured, more supportive of
autonomy, and less chaotic and coercive, suggesting an overall pattern of positive
parenting. One explanation for why agreeableness was important to routine, but not
order and quiet, is that the questions that assess household routines are targeting more
specific actions to do with the child and family (e.g., “Parent(s) read or tell stories to the
child almost every day”) that might be generally seen as positive parenting behaviours
in the community, while the household order and household quiet questions are not
specifically related to parent-child interactions (e.g., “You can’t hear yourself think in
our home”), and therefore, might not elicit the same beliefs and responses. In the current
study, warmth was the strongest predictor of routine; however, agreeableness also
accounted for unique variance in routine, and, therefore, makes an independent
contribution to any association with parenting style.
Fourth, extraversion was bivariately associated with routine, but this relation
was not significant when controlling for contextual, child, and other parent variables.
Further, no association was found between extraversion and quiet or order. These
results are consistent with findings by Wachs (2012), who did not find associations
between extraversion and both perceived (total scores on the CHAOS scale) and
objective (scores on PHSI and the HOME Inventory) measures of household chaos.
Clark, Kochanska, and Ready (2000) also found that extraversion was not associated
with parenting behaviours that might be related to aspects of chaos (power assertion and
responsiveness). Extraversion is a multi-faceted construct, consisting of a range of subtraits. These include sociability, warmth, and positive activity, as well as assertion,
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ambition, and energy (Clark et al., 2000). There might be different associations between
the different facets of extraversion and household chaos factors. For example, the
warmth or affiliation aspects of extraversion might be related to the creation of routines,
order, and quiet in the home, whereas the excitement-seeking or ambition might not be,
and could even be associated with more chaos in the home. Future research would need
to include a more differentiated measure of extraversion to examine these hypotheses.
Last, intellect or openness to experience was bivariately associated with routine,
but not once the other variables were controlled. Further, intellect was not associated
with quiet or order. Intellect or openness to experience is the extent to which one is
open to new experiences, creative, imaginative, and has broad interests. It has not been
examined previously in relation to household chaos; however, there are some
associations with parenting behaviours, although, research in this area is limited as well
(Luster & Okagaki, 2006). Levy-Shiff and Israelashvilli (1988) found that Israeli fathers
who were higher on openness engaged in more physical parenting behaviours including
behaviours that occurred with predictable regularity (i.e., routines) compared to less
open fathers. However, in the current study, the relation with routine was not
independent of relations with other variables, suggesting that these other variables are
more important in the creation of routines in the home. Levy-Shiff and Israelashvilli did
not control for these other parent, child, and contextual variables, which might account
for the difference.
Plomin, McClearn, Pedersen, Nesselroade, and Bergeman (1988) suggested that
personality variables are associated with the providers’ perception of care giving and
not with the recipients’ perception of that care. This suggests that parent personality
might only be associated with the parents’ perception of routine, order, and quiet and
not the child’s or another person’s perception, nor necessarily an objective measure of
these aspects of the home environment. Future studies are needed to confirm this as the
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current study relied on parent self-reports. Different results might be obtained if, for
example, the child’s or an independent observer’s perspectives on chaos were obtained.
In summary, emotional stability (neuroticism) was important in the creation of
quiet. Emotional stability and conscientiousness were relevant to the creation of order,
and conscientiousness and agreeableness were important in establishing routine.
Extraversion and intellect were not important in predicting household chaos. Therefore,
the results of the current study extend our understanding of what aspects of personality
are important predictors of these various aspects of household chaos. They also confirm
Johnson et al.’s (2008) suggestion that personality factors explain order and quiet.
These findings support the importance of considering separable aspects of household
chaos and numerous aspects of personality as different personality traits were associated
with different household chaos variables. As with the other predictors, the importance
of incorporating multiple predictors was highlighted as many bivariate relations
disappeared in the context of the other variables.
Self-esteem. Self-esteem was bivariately associated with quiet, order, and
routine, but not after controlling for the other factors. Only one previous study had
examined the relation between self-esteem and household chaos. Brody and Flor (1997)
found that maternal self-esteem was associated with household routine in a sample of
rural, single-parent, African-American families. The difference to the current results
might be due to these sample differences or the overlap with other factors controlled in
the current study. Brody and Flor only included a small number of control variables in
their model; for example, mother/child harmony compared to six aspects of parenting
style in the current study, and financial resources compared to the range of SES
variables used in the current study. Baharudin and Luster (1998) also found that
parental self-esteem was associated with the quality of the general home environment,
after controlling for a range of contextual, child, and other parent variables. However,
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they did not control for as wide a range of parent trait-based characteristics as the
current study and these may explain the variance that self-esteem explains in household
chaos. Another explanation for these different findings might lie in sample differences.
Baharudin and Luster’s sample comprised younger parents; mothers’ age at first birth
was 10 years younger than that in the current sample. Brody and Flor’s sample
comprised rural, single parent African-Americans. There might be cultural or SES
difference in the relation between self-esteem and aspects of the home environment.
Similar to results with some of the other variables, it might also be that the relation
between self-esteem and household chaos is only important below a certain age or SES
threshold; that is, that higher self-esteem is only related to chaos in younger or single
mothers.
The current study measured general self-esteem; however, future studies could
measure context-specific esteem, such as parenting self-esteem. This might show a
stronger relation with household chaos than general self-esteem. Further, future studies
could also include a measure of parenting self-efficacy; that is, the parents expectations
or beliefs about their ability to perform effectively and competently as a parent (and in
particular, beliefs about their ability to effectively and competently implement order,
routine, and quiet within the home). Parents who lack confidence in their skills in the
parenting role may find it more difficult to implement strategies to reduce chaos in the
home (such as implementing consistent routines; keeping their children from
continually having the television switched on). Consistent with this, Corapci and Wachs
(2002) reported a significant relation between self-efficacy and noise; although, they did
not examine this relation in the context of other contextual, child, and parent. However,
Teti and Gelfand (1991) found that maternal self-efficacy beliefs were significantly
related to maternal behavioural competence in parents of 1-year-old children, after
controlling for socio-demographic variables, difficult child temperament, marital
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supports, and maternal depression. These findings warrant further work examining the
role of self-efficacy in other aspects of household chaos, in the context of a model such
as that used in the current study.
Summary
In this study, contextual (SES-type) variables only were examined as predictors
of household crowding. Maternal age was the only unique predictor. Contextual, child,
and parent variables were examined as predictors of quiet, order, and routine. One
contextual variable, the number of children, was the most important, unique predictor
for quiet. Parent trait-based variables, neuroticism, rejection, and coercion, were also
unique predictors of quiet. For the structural aspects of chaos, order and routine, parenttrait based characteristics were most important: parent conscientiousness and a
structured parenting style, respectively, were the most important unique predictors for
order and routine. Neuroticism, rejection, coercion, and the number of children were
also unique predictors of order; and mother’s level of education, support from a
significant other, agreeableness, conscientiousness, warmth, and chaos were also unique
predictors of routine. When parental, demographic characteristics were considered as
predictors, maternal characteristics (not paternal) were associated with an outcome
variable, which might be due to the majority of participants being mothers, but also due
to the participants (mothers, who identified themselves as the primary parent), being
more involved in the creation of the home environment. The findings highlight the
importance of measuring individual aspects of household chaos, and the use of a
comprehensive model when testing the predictors of household chaos variables.
Limitations and Future Directions
The results of this study need to be considered in the context of some
limitations. As previously detailed, generalizability might be restricted as the sample
was limited in terms of geographical location. Further, while the sample was generally
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representative of the general Australian population, parents were more highly educated
and there were more dual parent families with two working parents. This might have
contributed to some of the null results, especially not finding some of the expected
associations for SES measures. However, the current sample was more representative
than some previous work that used only twins (e.g., Johnson et al., 2008; Pike et al.,
2006; Petrill et al., 2004) or single parent, rural African American families (Brody &
Flor, 1997).
A second limitation is that all measures used in this study relied on parent selfreport at one point in time, and is, therefore, subject to criticisms associated with this
method. These include vulnerabilities to individual biases, including social desirability
bias (particularly for those questions that parents may consider indicative of good
parenting), single source effects (e.g., common method variance), test-taking sets, and
difficulties ascribing causality (Derogatis & Coons, 1993). Future investigations would
benefit from collecting data from multiple sources, including objective measures where
possible. For example, noise in the home could be objectively measured in decibels,
crowding could be more accurately measured by an observer counting rooms or space in
the home, and observational measures of routine and order could also be considered.
However, there is always a trade-off. Observational measures are expensive, timeconsuming, and invasive to families. The CHAOS self-report scale was initially
developed in response to that. A compromise between self-report and independent
observation might be to get multiple respondents, such as both parents completing
scales along with children’s perspectives where feasible and those of others, such as
family friends and/or relatives where they might be able to adequately report on aspects
of the household environment.
In addition, to provide stronger evidence of causality, this research needs to be
repeated using a longitudinal design in which the predictors are measured prior to the
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measurement of household chaos to establish temporal precedence. However,
longitudinal studies are also time consuming and have their own methodological issues
(Schneider, 1989).
The current study measured the main caregivers’ perception of household chaos.
Hanscombe et al. (2011) found that the perception of chaos within the family home was
different for identical twins reared together. Therefore, the perceived chaos by the
reporting parent might be different to that perceived by the other parent or by the child.
This might influence the specific variables chaos is associated with. For example,
Plomin et al. (1988) suggested that parent personality was associated with the parent’s
perceptions of the home environment but not with the child’s perceptions. Thus,
examination of household chaos from the perspective of the child would add to the
current findings. However, measures of the child’s perception of household chaos have
reported poor psychometric properties. For example, Hanscombe et al. reported
reliability coefficients of .58 (at age 9) and .57 (at age 12) for their child measure of
household chaos. Development of a valid and reliable measure of the child’s
perceptions of chaos is required in order to pursue this further.
Conclusion and Implications
The results of this study support the use of Belsky’s (1984) model of parenting
behaviours in examining household chaos. Contextual factors contributed to the
explanation of household crowding; and contextual, child, and parent factors each
contributed to the explanation of quiet, order, and routine. However, only 9% of the
variance was explained in crowding, compared to over 40% of the variance in quiet,
order and routine. Fewer predictors were included in the analysis for crowding. Future
studies could expand on the current research by including additional predictors, such as
family culture. While there were some similarities in predictors for each aspect of
chaos, there were also some differences. This suggests that examining separate aspects
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of chaos is critical. Also, the use of a multifactorial model allowed independent
contributions to be identified, extending beyond the existing literature that often only
contained bivariate correlations with few other factors controlled.
Understanding the processes underlying crowding, routine, order, and quiet in
the home is important, not only for building conceptual frameworks about family
processes, but for developing family-focused interventions and improving programs
offered to families. Routine and order were shown to be particularly important in the
development of alphabet knowledge and phonological awareness skills in Preparatory
aged children (Chapter 5) and previous studies have shown that general household
chaos has detrimental effects on a range of aspects of child development (Coldwell et
al., 2006; Dumas et al., 2005; Gottfried & Gottfried, 1984). Therefore, intervening to
reduce chaos is likely to improve developmental outcomes. To intervene effectively, we
need to understand the important factors that underlie chaos. The results of this study
adds to the literature by teasing out the specific contextual, child, and parent factors that
are important in explaining differences in these aspects of household chaos. At the
practical level, the results suggest that improvements in organisation or behavioural
control and goal-directed behaviour in parents would make the most difference in
helping improve routine and order in the home.
The results of this study also suggest that interventions targeting families with
particular characteristics might result in better outcomes for children, particularly for
early intervention. Burchinal, Campbell, Bryant, Wasik, and Ramey (1997) suggested
that those families with the least formal education derive the greatest benefits from
intervention. However, no study has included a range of risk factors. The current study
suggests that interventions targeting younger mothers, families with more children, and
parents with more negative parenting styles and who score higher on neuroticism and
lower on conscientiousness and agreeableness might produce the greatest benefits.
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Chapter 7
Conclusion
Children have different individual strengths and weaknesses when they begin
school, and vary on the resources available to them, including the level of emergent
literacy they have developed. The child’s home environment profoundly influences
these early language and literacy skills, along with a range of other aspects of child
development (Bronfenbrenner, 1979; 1999; Vygotsky, 1978; Whitehurst & Lonigan,
1998). While the home literacy environment, socio-economic status, parenting beliefs,
and the quality of the general home environment have been previously demonstrated to
be important influences on this early development (Baharudin & Luster, 1998; Hood et
al., 2008; Sénéchal & LeFevre, 2002; Serpell et al., 2005; Vernon-Feagans et al., 2012),
household chaos has also been shown to be associated adversely with a range of child
development outcomes. These include reading and language development (e.g., Johnson
et al., 2008), cognitive development (e.g., Petrill et al., 2004; Pike et al., 2006), and
socio-emotional development (e.g., Coldwell et al., 2006; Dumas et al., 2005; Evans et
al., 2005). However, while some research has examined the relation between household
chaos and emergent literacy skills, the area is under-studied, and a better understanding
of the link between the two is needed to better inform policy and interventions. For
example, household chaos is a multi-dimensional construct, yet little is known about
how the different aspects of chaos relate to different aspects of literacy and language
development. The research program outlined in this thesis has contributed to a better
understanding of the link.
First, the current research project contributed to a better understanding of the
construct of household chaos. Previous studies generally assessed household chaos
using a global measure (e.g., Dumas et al., 2005; Petrill et al., 2004; Pike et al., 2006) or
only included individual aspects of chaos (e.g., routine only; Weigel et al., 2010).
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However, multiple dimensions of chaos have been identified, and different relations
have been found to exist between different aspects of household chaos and different
individual language and literacy skills (e.g., Johnson et al., 2008; Martin et al., 2011).
For example, a factor analysis of the most frequently used measure of household chaos,
the CHAOS scale (Matheny et al., 1995), identified two factors, quiet and order, but
only order was associated with the language and literacy outcome measures (Johnson et
al., 2008). Therefore, studies that use only the global CHAOS scores do not provide a
detailed picture of the relation between household chaos and these aspects of child
development.
Additionally, other important household chaos factors, crowding and routine, are
not included in the CHAOS measure and have been seldom included in studies of
literacy and language development. Only one study was identified that tested multiple
dimensions of household chaos, including routine (Martin et al., 2011). However, these
authors reported that their measure of routine was not adequate, consisting of only 3
items. In Chapter 4 of this thesis, a more comprehensive measure of household chaos,
which included the four dimensions of quiet, order, routine, and crowding, was
identified. Routine items from the FRI were added to the CHAOS items and yielded
separate quiet, order, and routine factors, which demonstrated good internal consistency.
This confirmed Johnson et al.’s (2008) finding of quiet and order factors in the CHAOS
scale, and provided a better measure of routine than that used by Martin et al. (2011). In
addition, the more widely accepted measure of crowding, number of rooms per person,
was included. These four dimensions represent an advance on the use of a global scale
to assess household chaos. These four dimensions were then used as predictors of a
wide range of language and literacy outcome variables in Preparatory-aged children.
Previous studies included only a limited range of language and literacy skills
(e.g., Martin et al., 2011) or used composite literacy measures (e.g., Johnson et al.,
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2008), which means that information on the relation between the different aspects of
household chaos and specific aspects of early language and literacy development is
missing. Sénéchal et al.’s (2001) model of emergent literacy was used as a framework
so that all three aspects - language, alphabet knowledge, and phonological awareness were included. The relations between the individual literacy and language skills (i.e.,
both expressive and receptive language; letter name and sound knowledge; rhyme
detection and initial and final phoneme detection) and chaos were tested, rather than
using composite measures as have been used in previous research (e.g., Johnson et al.,
2008). The structural elements of chaos (i.e., order and routine) were shown to be
significant correlates of three specific aspects of literacy, letter-sound knowledge, word
reading, and final phoneme detection. This suggested that it is what parents do to
manage the home environment that is important (i.e., implementing structure and
routines), rather than other aspects of the physical environment, such as crowding and
noise, which parents are less able to control (Corapci & Wachs, 2002). These results are
consistent with previous research, which also found that the structural elements of chaos
are more important. Johnson et al. (2008) found that it was order, not quiet, that was
important in their study, and Vernon-Feagans et al. (2012) found that it was
disorganisation, not instability, which was important in their study. Such findings can be
integrated readily into interventions and policy changes. As order and routine in the
home are considered parent behaviours, strategies can be implemented to enhance these
aspects of the home environment relatively easily.
While only a few of the literacy variables (e.g., letter-sound knowledge, word
reading, and final phoneme awareness) were associated with order and routine, these
aspects of emergent literacy are more developmentally advanced skills. For example,
letter sound knowledge is more difficult to acquire than letter name knowledge; final
phoneme awareness is the most advanced of the phonological skills; and word reading
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develops after alphabet knowledge and phonological awareness has been established
(Foorman et al., 2002; Justice et al., 2006; Lonigan et al., 2000; Treiman, 2000). This
highlights the importance of examining relations with individual skills rather than using
global or composite measures, and considering developmental timing and what specific
skills are affected most at different points on the developmental continuum. While order
and routine were not associated with the language variables (i.e., receptive and
expressive language) in the current research project, other studies have reported these
relations in younger children (Martin et al., 2011; Vernon-Feagans et al., 2012). It is
likely that younger children spend more time in the home environment and, therefore,
might be particularly vulnerable to effects of chaos. Further, it might be that chaos
influences language and literacy differently at different times along the developmental
continuum and language might be affected most when it is in a sensitive period of
development. Future studies would benefit from conducting longitudinal research to test
hypotheses related to developmental changes and time spent in the home, while also
including multiple dimensions of chaos.
In terms of practical implications, the current research program provides
additional support for recommending that education programs for parents should
include information about the consequences of the home environment for their child’s
development, especially in relation to implementing order and routine. Parents will then
be able to make more informed decisions about their home management strategies, and
have additional guidelines as to what adjustments to make in the home. Further,
interventions for building literacy skills, which currently focus on parent-child reading
or parent teaching (e.g., Aram, 2006), would benefit from including strategies that will
help parents create more order and routine within the family home.
However, improving advice to parents regarding their child’s development
requires a better understanding of the correlates of household chaos, particularly order
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and routine. Therefore, the final contribution of this research was to examine the
predictors of quiet, order, routine, and crowding. Belsky’s (1984) model of the
contextual, child, and parent predictors of parenting behaviours was used as the
theoretical framework. Contextual factors were the most important predictors of
crowding and quiet, which can be described as the physical aspects of chaos, as opposed
to the structural elements, order and routine. Older mothers, which can also be seen as a
measure of SES (Pike et al., 2006), were associated with less household crowding. The
number of children was the most important predictor of quiet (with fewer children
associated with quieter homes). Unique variance in quiet was also explained by parent
factors: neuroticism, rejection, and coercion. Parents who had less problematic
personalities and were less negative parenting styles were more likely to have quieter
homes. This indicates that characteristics of the parent are also important for managing
noise in the home. As expected, parent factors were the most important predictors of the
structural elements of chaos: order and routine. More conscientious parents, with
warmer, less disorganised, and less coercive parenting styles reported more ordered
homes. Parents with more structured, warmer, and less chaotic parenting styles, a higher
level of education, and higher conscientiousness and agreeableness reported more
routine in their homes. While parent factors were important, contextual predictors also
predicted these structural aspects of chaos. Number of children was associated with
order and support from a significant other was associated with routine.
This is an important contribution, as those aspects of household chaos that were
most important to literacy skills (i.e., order and routine) were also most strongly
associated with parenting style, which is more able to be targeted and changed through
interventions. The other important predictors of these aspects of chaos, as well as of
crowding and noise (i.e., contextual factors such as parent age and number of children
and parental personality) are not able to be changed. Being aware of these risk factors is
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important, as interventions aimed at improving amenable parenting style might be less
successful if they are present.
Future studies need to test if interventions designed to improve parent warmth
and structure and reduce rejection, coercion, and chaos (i.e., parenting style) lead to
increased order and routine, and if these changes in the home lead to improvements in
literacy skills in children. No research was identified that assessed the relation between
such interventions in parenting style and home environment outcomes such as order and
routine. Similarly, interventions targeting literacy outcomes in children focus mainly on
parent literacy behaviours, such as reading to and with the child and teaching the child
letters and words, and do not provide strategies for organisation or creating routines in
the general home environment.
Understanding the factors that are linked with the different aspects of household
chaos will help build conceptual frameworks about family processes, as well as help
inform intervention programs offered to families. There are some interventions that are
aimed at improving the general quality of the home environment (see review by
Kendrick et al., 2000). The meta-analysis conducted by Kendrick et al. (2000) found
that early home visiting interventions that offered education on child development and
health, facilitated mother-child interactions, and promoted positive parenting skills were
effective in improving the general quality of the home environment measured using the
HOME. The HOME scale includes items tapping aspects of household chaos, such as
noise/quiet and order, so this suggests that such interventions would be successful in
decreasing chaos via creation of more order and routine and reduction of unnecessary
noise in the home. For example, helping parents to develop a less rejecting and coercive
parenting style could help increase order and quiet within the home; and helping parents
to develop a warmer, more structured, and less chaotic parenting style could help
increase routine in the home. However, Kendrick et al. did note that many of these
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parenting interventions did not provide a theoretical framework to explain how the
programs improve the home environment. The current research used a conceptual
framework (Belsky, 1984) to identify specific areas to target for household chaos; in
particular, quiet, order, routine, and crowding).
While the current research program examined emergent literacy as the child
outcome variable based on a lack of research in that area, other studies have found
associations between chaos and other child developmental outcomes. These include
aspects of socio-emotional development (e.g., Coldwell et al., 2006; Dumas et al., 2005;
Evans et al., 2005). Like existing studies of chaos and language and literacy, these other
studies are also limited by using a global measure of chaos, rather than assessing the
relation with multiple dimensions of chaos. It seems possible, given the current
findings, that these aspects of child development might also have differing relations
with the different aspects of chaos. For example, chaotic noise might be more pertinent
to emotional regulation as this stressor has been shown to increase blood pressure and
stress hormones in children (Evans, 2006). A first step for future research would be to
test these relations using multiple dimensions of chaos. Based on the outcomes of that
research, interventions could be tailored to improve the aspects of socio-emotional
development that are most strongly associated with specific aspects of chaos. It is
important in any future research of this kind to use a broad conceptual framework, such
as Belsky’s (1994) model, to identify the unique parent, child, and contextual predictors
of each household chaos factor, quiet, order, routine, and crowding.
In conclusion, this research program has made important contributions to the
household chaos literature. It has yielded a more comprehensive and psychometrically
sound measure of household chaos, building on the existing CHAOS measure (Matheny
et al., 1995), which taps quiet and order, to include coverage of routine from the FRI
(Jensen et al., 1983). In addition, it has shown the importance of including an additional
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density measure of crowding. By using the four identified dimensions of chaos, it has
provided unique information about the aspects of chaos that are important to individual
literacy and language skills in Preparatory aged children, and those to which chaos
seems to be unrelated to at this age. Additionally, this research identified the important
contextual, child, and parent factors that were associated with each aspect of chaos. This
will help inform theory development and contribute to the development of interventions
in this area.
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Appendix A
Parent Information and Consent Pack
SCHOOL OF PSYCHOLOGY
Telephone: 07 37353333

Parent/Caregivers’ Information Sheet
The home environment and emergent literacy development in young children
Chief Investigators:

Katie Creed, B.Psych. (Hons), (PhD Candidate)
School of Psychology, Mt Gravatt
Telephone: 07 3735 3333
Email: katie.creed@griffithuni.edu.au

Dr Michelle Hood
School of Psychology
Telephone: 07 5552 8421
michelle.hood@griffith.edu.au

Dr Tracy Ludlow (Associate Supervisor)
School of Psychology
Telephone: 07 5552 8122
t.ludlow@griffith.edu.au

The emergent literacy project:
Pacific Pines Primary School is participating in a project to assess the factors that influence early
children’s literacy development; in particular, the project is assessing the combined influences of the
child’s temperament and the home environment.
Who can participate?
Parents and children in the Preparatory Year are able to participate. Unfortunately, children with known
developmental disorders or delays (such as speech or hearing impairments), or children who do not speak
English as their first language, cannot participate as the testing would not be appropriate for them.
What we are asking you to do:
1. We would like one parent to complete a survey about your child (e.g., the child’s typical activities and
behaviours), your child’s home environment (e.g., reading activities), your beliefs about parenting, and the
support you have. The survey takes about 15 minutes to complete. It can be done at home and returned to
us in a stamped, addressed envelope that we will provide or by dropping it in the box marked Griffith
University in your child’s classroom.
2. We would like to assess your child’s literacy skills and ability, and ask her or him about their home
activities. We will assess your child at the school. This should take about 1 hour.
What we will do in return:
1. We will provide a report to the school about the general level of literacy development at the Preparatory
year. This report will be based on grouped results; no individual parent or child will be identified.
2. We can provide you with individual feedback on your child’s literacy development, if you elect to receive
this.
The expected benefits of the research:
The results of this project will increase our understanding of the development of literacy skills in children
and the factors that influence it.
The risks to you and your child:
Participation in this project poses no risks to either yourself or your child.
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Your participation is voluntary:
Your participation is voluntary. You and your child have the right to withdraw from this project at any time.
This will not affect your relationship with Griffith University or your child’s school in any way.
Questions / further information:
If you have any questions or require further information or clarification please contact Katie Creed, Dr
Michelle Hood, or Dr Tracy Ludlow (contact details on front).
Your consent to participate:
Please note that the return of your completed survey will be taken as your consent to participate in the
research. A consent form is included for consent for your child to participate in the research. Your consent
for your child to participate is required prior to them being assessed. This consent form should be returned
with your survey.
Please detach this information sheet and retain it for your later reference. Please feel free to ask the
researcher any questions you have regarding the survey.
Your confidentiality:
All details collected for purposes of this research will be kept confidential and private. Parent questionnaire
data and child data will only be identified by an anonymous code. You will be asked to include your name
and email or postal address only for forwarding feedback at the end of the project. The contact details you
provide will be stored separately and will be destroyed once feedback report has been sent. The data
collected from this research will be reported in general terms and will not involve any identifying features.
Any publication/reports resulting from the research will not disclose any individual’s information/data.
Feedback to you:
On completion of this project, a report will be sent to you with feedback about your child’s literacy
development if requested. You can also indicate if you would like this report to be sent to your child’s
school.
Further, a report will be sent to you with general feedback about the results of the project if requested.
Please note that no individual’s data will be disclosed in this report.
Privacy Statement:
The conduct of this research involves the collection, access and/or use of some identified personal
information, namely, your name and contact address details. The information collected is confidential and
will not be disclosed to third parties or stored with your other data. The contact details will be deleted as
soon as the feedback is sent to you. You and your child’s anonymity will be safeguarded at all times. For
further information consult the University’s Privacy Plan at www.gu.edu.au/ua/aa/vc/pp or Ph: 07 3735
5585.
Complaints Mechanism:
Griffith University conducts research in accordance with the National Statement on Ethical Conduct in
Research Involving Humans. If you have any concerns or complaints about the ethical conduct of the
research project, you should contact the supervisor, Dr Michelle Hood, or if an independent person is
required, the Manager, Research Ethics on 07 3735 5585 or research-ethics@griffith.edu.au.
Griffith University thanks you for your participation in this research.
PLEASE DETACH AND KEEP THIS INFORMATION SHEET
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SCHOOL OF PSYCHOLOGY
Telephone: 07 37353333

The home environment and emergent literacy development in young children
PARENT/CAREGIVER’S CONSENT FORM
Investigators:
Ms. Katie Creed
Dr. Michelle Hood and Dr. Tracy Ludlow
By signing below, I confirm that I have read and understood the information package, and, in particular, I
have noted that:
 I understand that I will be asked to complete a survey before my child is assessed in relation to
their emergent literacy and ability, and asked questions about their home environment.
 I understand that only the project team will have access to the data and all data will be
anonymously coded.
 I have had any questions answered to my satisfaction.
 I understand the risks involved.
 I understand that there may be no direct benefit to me or my child from our participation in this
research.
 I understand that our participation in this project is completely voluntary.
 I understand that if I have any additional questions I can contact the research team.
 I understand that my child and I are free to withdraw at any time, without comment or penalty.
 I understand that I can contact the Manager, Research Ethics, Office for Research, Bray Centre,
Griffith University, Kessels Road, Nathan, Qld 4111, telephone (07) 3735 5585 or email researchethics@griffith.edu.au if I have any concerns about the ethical conduct of the project.
Please tick each of the following to indicate your agreement:
I confirm that my child does not have any serious developmental problems such as language,
hearing, eyesight or intellectual impairment or any serious illness or injury.
I confirm that English is our main language used at home.
I agree for my child to participate in the emergent literacy project.
Parent/Caregiver’s Name………………………...............................................
…………………………………….
Signature
…………………………………….
Child’s Name

….. ……………………….
Date
………………………………
Child’s Date-of-birth

RETURN THIS SIGNED FORM AND COMPLETED SURVEY IN THE REPLY-PAID ENVELOPE
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Feedback
 I would like feedback in relation to my child’s emergent literacy. Note this is optional - tick and sign
only if you would like this.
 I give permission for my child’s individual results to be provided to the school. Note this is optional tick and sign only if you would like this.
 I would like feedback in relation to the findings of the overall project. Note this is optional - tick and
sign only if you would like this.
If you would like feedback about your child’s emergent literacy skills, please provide contact details to
which this can be forwarded.
Name ______________________________________________________________________________
Postal Address ______________________________________________________________________
__________________________________________________________________ P/code ___________
Email Address: _______________________________________________________________________
If you think your address will be different in 6 months time, please give the name and address of someone
who will pass on a letter to you.
________________________________________________________________________________
_______________________________________________________________P/code___________
RETURN THIS COMPLETED FORM WITH THE CONSENT FORM AND COMPLETED SURVEY IN THE
REPLY-PAID ENVELOPE

