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Abstract

Most individuals with Down syndrome (DS) have some sort of speech and language deficit
and this is prominent from an early age. Previous research has identified that various early
precursors may be important for language development for typically developing (TD)
children including: joint attention and maternal interactive style. However, there is limited
research in this area for children with DS. Part 1 of the thesis includes a study looking at
whether joint attention and maternal interactive style are important for concurrent language
outcomes for a group of children with DS aged 17-23 months and a TD group with
comparable non-verbal mental age. The results found that responding to joint attention was a
significant predictor of concurrent language scores for infants with DS and maternal positive
expressed emotion was a significant predictor for TD children. Part 2 of the thesis was a
longitudinal intervention study focusing on improving responding to joint attention for
infants with DS at 17-23 months with the view to improving speech and language outcomes
at 30-35 months. The results of the intervention found responding to joint attention could be
improved through an early intervention and at 30-35 months there was a significant
difference for receptive vocabulary with the intervention group being reported to understand
more words than the control group. Finally, part 3 investigated which early precursors were
associated with concurrent and longitudinal language and vocabulary outcomes at 24-30
months and 30-35 months for children with DS. Non-verbal mental age emerged as an
important predictor. The results are discussed in line with previous research. The theoretical

and practical implications are discussed as well as ideas for future research.
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Chapter 1: Introduction and Literature Review

1.1. Overview
The PhD is split into three parts. The first part focuses on the language profile of
individuals with Down syndrome and investigates which early precursor skills are associated
with concurrent expressive and receptive language scores as measured by standardised tests
for children with Down syndrome compared to typically developing children. The second
part is a longitudinal early intervention study which aims to improve longitudinal language
and vocabulary outcomes. Finally, part three focuses on concurrent and longitudinal

predictors of language development for children with Down syndrome.

Down syndrome (DS) is a genetic disorder that is caused by an additional copy of
chromosome 21 and is a genetic abnormality which results in a distinct facial expression,
heart and respiratory problems and a learning disability (Chapman & Hesketh, 2000). DS is
estimated to affect approximately 1 in 700 births (Martin, Klusek, Estigarribia & Roberts,
2009). It can be diagnosed by prenatal screening using amniocentesis and karyotyping of the
foetal cell, or at birth using diagnostic tests (Fiddler, 2005). It is caused by cell errors of
which three types have been identified: trisomy 21 (the most common), translocation and
mosaics (Mutton, Alberman & Hook, 1996). DS makes up the largest identified population of
those with a learning disability (O’Toole & Chiat, 2006) and is the most common non-
inherited cause (Rice, Warren & Betz, 2005). The average 1Q of an individual with DS is 50
and the range is approximately 30 to 70 (Chapman & Hesketh, 2000). Deficits in
communication, language and memory have been identified (Laws, Byrne & Buckley, 2000).
However, an individual with DS may only experience a few of the deficits outlined as there is

a high level of variability within the condition (Davis, 2008).
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Individuals with DS often suffer from various health issues, such as: congenital heart
disease, middle ear disease and endocrine system abnormalities (Pueschel & Pueschel, 1992).
It is also associated with impairments in physical features, including: dysmorphic facial
features, limited growth, hypotonia, epicanthal folds and broad hands (Robert, Price &
Malkin, 2007). The life expectancy of individuals with DS has dramatically increased from
just 10 years in the 1960s to around 47 years in 2007 (Presson et al., 2013). It is believed that
this change in life expectancy is due to better medical assistance and that it is more common
for individuals with DS to be integrated in the community instead of living in institutions

(Bittles & Glasson, 2004).

1.2. Hearing Deficits

It is estimated that between 40-80% of individuals with DS have some form of
hearing impairment. Young children with DS commonly suffer with otitis media with
effusion (Laws & Hall, 2014). Research investigating early hearing loss for infants with DS
found 26% of 332 children failed their new-born screening tests (Park, Wilson, Stevens,
Harward & Hohler, 2012). Over 43% of those who passed the test went on to develop
conductive hearing loss. Chapman, Seung, Schwartz and Bird (2000) reported that hearing
loss in DS can be a long existing problem as 60% of adolescents and young adults with DS

have been found to have mild to moderate hearing loss in one or both ears.

Various studies have linked the hearing and motor deficits in DS to their delayed
language development. For example, Rice et al. (2005) suggested that speech difficulties may
occur because of periodic hearing loss due to otitis media which commonly occurs for
individuals with DS. Laws and Hall (2014) investigated retrospective data to consider a link
between history of hearing loss between 2-4 years and current speech and language abilities.
The speech and language of 51 children with DS aged 3-11 years old were assessed and prior

hearing loss was recorded through parental questionnaire and audiology reports. The children
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were then divided into two groups based on whether they had experienced severe hearing loss
and received treatment versus those who had not received treatment and had milder issues. A
statistically significant difference was found between the two groups for language
comprehension, expressive language, receptive vocabulary and speech accuracy control with
those who had experienced mild hearing issues having better outcomes controlling for

chronological age and non-verbal mental age.

However, hearing loss alone cannot be the sole reason for language difficulties as
some individuals with DS without hearing problems also experience language impairments
(Laws & Bishop, 2004). Furthermore, research has found that the severity of hearing loss
does not correlate reliably with the level of language difficulties (Chapman, Seung, Schwartz

& Bird, 1998).

1.3. Fine and Gross Motor Skills

Difficulties in fine motor skills have been identified for children with DS, including
deficits in hand-eye coordination (Frith & Frith, 1974). Fidler, Hepburn, Mankin and Rogers
(2005) assessed 16 children with DS (M= 33 months) and compared them to a group of
developmentally delayed children (matched for chronological age and mental age) and a TD
group (matched for mental age). Results showed that the DS group obtained significantly
worse overall scores on the motor subsection from the Vineland Adaptive Behaviour Scales
(Sparrow, Balla & Cicchetti, 2005) than the developmentally delayed group but not the TD
group. Children with DS obtained lower age equivalent scores for both fine and gross motor
in comparison to the developmentally delayed group. The authors reported that the DS group
demonstrated particular difficulties on tasks that involved fine motor skills such as reaching

or grasping items and stringing beads.
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Gross motor skills can also be delayed. Palisano et al. (2001) created gross motor
curves to identify when motor functions may be achieved for children with DS. One-hundred
and twenty-one children with DS aged 1 month to 6 years were assessed. The results
suggested that there is a 51% chance that children with DS will roll over by 6 months, a 78%
chance they will sit by 12 months and a 34% chance they will be crawling by 18 months. By
24 months, there is a 40% chance that they will be walking, and a 45-52% chance that they
will be able to walk upstairs and jump by 5 years. This demonstrates that not all children
achieved all of the milestones by 6 years of age. Furthermore, the authors report that
development tends to be faster at a younger age and suggest that this may be to do with the
balance needed to be able to stand alone and walk. Muscle hypotonicity and hypermobility of
joints is not uncommon in individuals with DS, which may affect their gross motor
development (Hayes & Batshaw, 1993). In summary, the research suggests that children with

DS may have difficulties with both fine and gross motor skills, particularly in the early years.

1.4. Co-occurrence of Additional Developmental Disorders

Individuals with DS may show similar profiles to, or have a co-occurring disorder, for
example Developmental Language Disorder (DLD) or Autism Spectrum Conditions (ASC).
Some individuals with DS share a similar language profile to those with DLD, such as:
problems using morphemes and marked syntactic weaknesses in comparison to other
linguistic domains, such as semantics and pragmatics (Chapman et al., 1998). Laws and
Bishop (2004) suggest that the language profiles of individuals with DS are similar to those
of children with DLD; with the main deficits being in phonology and grammar (the language
profile of individuals with DS will be discussed in further detail in the next section 1.6).
Some have suggested that a small group of individuals with DS exhibit behavioural profiles
which are consistent with those displayed by individuals with ASC (Pary & Hurley, 2002). It

has been estimated that the prevalence of those with DS who show social interaction deficits
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that would meet the criteria for ASC ranges from 5 to 9% (Ghaziuddin, Tsai & Ghaziuddin,
1992). However, it has been suggested that such co-morbidity is considered uncommon and
that health care professionals are sometimes reluctant to recognise/diagnose ASC in those

with DS (Carpone, Grados, Kaufmann, Bernad-Ripoll & Jewell, 2005).

1.5. Cognitive Ability and Language Development

There has been a long standing theoretical debate regarding the acquisition of
language, the influences of genetics and the environment and whether language develops
alongside general cognitive ability or whether it is not related to general cognitive abilities.
The nativist theory originated from Chomsky and argues that the child is born with an innate
ability to develop language (Braine, 1994; Chomsky, 1976). Only minimal input from the
environment is therefore required. Further, the nativist theory suggests that language is a
domain specific module and therefore the language system is independent from other
cognitive processes (Chomsky, 1976; Fodor, 1983). Therefore, if an individual has a
language delay/disorder, the nativist theory would argue that this is due to an impaired
language module (Pinker, 1994). Evidence for the nativist theory comes from individuals
with acquired brain injuries who show a dissociation of impairments (Karmiloff-Smith,
2009), or from genetic disorders such as DS and Williams syndrome where patterns of
strengths and weaknesses are evident (e.g. Jarrold, Baddeley & Hewes, 1999). However, this
approach would suggest that if a module such as language was ‘impaired’, then this is
genetically pre-determined and could not be rectified by the environment (Karmiloff-Smith,

2009).

Other theories, such as the neuro-constructivist approach, is a developmental
approach which suggests that the brain develops over time due to the influences of genes, the
brain, cognition and the environment and that all these components interact with each other

during development (Karmiloff-Smith, 2009). Therefore, outcomes are not pre-determined
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due to modularisation or genetics. If modules are evident, this is thought to be a result of
development over time (Karmiloff-Smith, 1992; 1998). This approach would argue that
language delays seen in genetic disorders, such as DS, are due to an atypical development

trajectory (e.g. Laing et al., 2002; Steele, Scerif, Cornish & Karmiloff-Smith, 2013).

From an intervention perspective — if an individual scored within the typical range in
a specific domain, the nativist approach would not target that area in intervention as it would
be perceived as being ‘intact’. In contrast, the neuro-constructivist approach considers a more
dynamic approach to intervention. Therefore, this theory would consider intervention in an
‘intact’ domain with a view to improving another skill. For example, to target language, low
level processes that influence language development may be focused on in intervention, such

as early communication skills (Karmiloff-Smith, 2009).

1.6. Language Profile
This section will discuss the language profile and language development of individuals
with DS, including the relative strengths and weaknesses, as well as pre-linguistic precursors
to language acquisition. Research suggests that those with DS show a different language

profile in comparison to TD children, and a deficit in language is evident from an early age.

1.6.1. Early Language Development — First Word and Multi-word
Utterances

Children with DS pass through similar stages of language development as TD children

but those with DS progress at a slower pace and spend longer in transitional periods (O’Toole

& Chiat, 2006). TD children start to intentionally communicate between 9-12 months and

then communicate symbolically between 12-18 months of age. For children with DS

however, the transition to intentional communication can occur between 24-36 months



22

(Rondal, 2003) and by three years some children are still not talking (Abbeduto, Warren &

Conners, 2007).

TD children commonly produce their first word around their first birthday (Tomasello,
2003) and begin to combine words around 24 months (Capone, 2010). Between 18-30
months TD children start to use phrases and sentences (Atkinson, Atkinson, Smith, Bem &
Hoeksema, 1996). In comparison children with DS produce their first word at around 21
months (Stoel-Gammon, 2001), demonstrating a significant early delay. The initial delay in
producing their first word is followed by slow progress in expressive language (Fabbretti,
Pizzuto, Vicari & Volterra, 1997). For example, Berglund, Eriksson and Johansson (2001)
assessed 330 Swedish children with DS between 1;0-5;6 years and compared them to a TD
group aged 1;4-2;4. Participants were assessed on 1-3 occasions over a period of 6 months.
The Swedish Early Communicative Development Inventory (SECDI) was used to assess
vocabulary as well as grammar and pragmatics. Approximately 10% of the children with DS
produced their first word at 12 months and after 2 years 80% had begun to talk. By 5 years
between 10-20% of children produced fewer than 10 words and some had not started to
speak. By 3 years of age, 25% of the DS sample were able to produce 50 words, by 4 years
50% produced 50 words and finally by 5 years 75% produced 5 words. This still leaves 25%
of the sample who at 5 years were not able to produce 50 words. The average vocabulary of
the sample at 3 years was 36 words and the majority of the sample were using speech and
sign concurrently. The authors concluded that at 36 months those with DS showed the same
performance as the TD sample showed at 16 months. This study demonstrates a significant

early delay in expressive language.

Further delays are evident as children begin to combine words. Rondal (1998) reported
that children with DS do not tend to use multi-word utterances until they are between 4;0-5;0

years old, whereas the majority of TD children reach this stage by 2 years (Lieven, Salomo &



23

Tomasello, 2009). Oliver and Buckley (1994) tracked the progress of 17 individuals with DS
aged 1;0 to 4;0 years (M= 25.6 months) from the time they produced their first word to the
time they produced a two-word utterance. The results relied on parent kept diary records. All
children produced their first word between 19-38 months, and on average at 27.3 months.
Five of the twelve children demonstrated a vocabulary spurt of 16-36 words when they
reached 28-32 months (M= 30 months). Children started to combine two words at an average
age of 36.9 months (range 25-52 months) and at this stage their expressive vocabulary ranged
from 21-109 words. These results show an 18 month delay relative to the children’s

chronological age.

1.6.2. Expressive and Receptive Language

The majority of individuals with DS will have some form of language deficit which is
prominent from an early age and a pattern of strengths and weaknesses is evident. For
children with DS language production fails to keep up with the child’s mental age but
language comprehension keeps up with and sometimes exceeds the levels expected from the
child’s mental age (Abbeduto, Murphy, Cawthon et al., 2003; Caselli et al., 1998; Fidler &
Nadel, 2007; Miller, 1999). The gap between production and comprehension skills has been
found to continue to widen throughout childhood and into adolescence (Chapman et al.,
1998; 1999). Expressive language is exceptionally delayed in comparison to overall
functioning (O’Toole & Chiat, 2006). This may lead to frustration as children may constantly
have to repeat themselves due to poor speech intelligibility and may be treated based on their
expressive abilities, which may underestimate their academic potential and general

understanding of language (Fidler & Nadel, 2007).

With regard to receptive language skills, there is a pattern of relative strengths and
weaknesses. Fowler (1990) reported a divide between lexical knowledge (vocabulary

comprehension) and grammatical knowledge (morphology and syntax comprehension), with
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lexical knowledge being superior to grammatical. By adolescence, comprehension of syntax
lags behind non-verbal mental age but comprehension of vocabulary keeps up with or even
exceeds non-verbal mental age (Chapman, Schwartz & Kay-Raining Bird, 1991). Other areas
of weakness that have been identified are expressive grammar (Fowler, Gelman & Gleitman,
1994), verbal short term memory (Jarrold & Baddley, 1997) and receptive syntax (Abbeduto

et al., 2003).

Further evidence has shown that individuals with DS experience worse deficits in
expressive language than those with other genetic disorders who have similar levels of non-
verbal functioning, such as individuals with Williams syndrome. Levy and Eilam (2013)
conducted a naturalistic study comparing the language development of 9 children with DS
(M= 46.8 months), 9 children with Williams syndrome (M= 54.7 months) and a TD group
with similar mean length utterance. A mixed longitudinal and cross-sectional design was used
and Hebrew was the first language of all the children included. TD children started to
combine words at 22.8 months, children with Williams syndrome at 46.8 months and children
with DS at 54.7 months. The children with Williams syndrome exhibited an expressive
language delay of 24 months whereas the children with DS were delayed by 32 months. The

children with DS in this study continued to have the slowest acquisition pace.

In another study, Mervis and Robinson (2000) compared the expressive vocabulary of
28 children with DS and 24 with William syndrome (M= 32 months) using the
Communicative Development Inventory (CDI; Fenson et al., 1993). A significant difference
was found between the two groups — individuals with DS had a mean expressive vocabulary
of 66.35 words (range 0-324) and those with Williams syndrome had a mean vocabulary of
132.5 words (range 3-391). The same result was found when the authors focused on those
aged 24-27 months. Children with Williams syndrome had a significantly higher language

age (median 18.5 months, range 10-25 months) in comparison to children with DS (median
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15.5 months, range < 8-23 months). It was found that 57% of the children with Williams
syndrome had expressive vocabulary sizes below the 5™ percentile for their chronological age

whereas 92% of children with DS fell below the 5™ percentile.

1.6.2.1. Speech sound disorders and expressive language

The majority of individuals have inconsistent production of specific speech sounds
and this is prevalent by around 3 years (Kent & Vorperian, 2013). Children with DS
commonly have physical features which may have an impact on their expressive language
(Kumin, Councill & Goodman, 1994). Examples include: midface hypoplasia (where facial
features including the bridge of the nose and upper jaw are not fully developed) as well as
lower muscle tone in areas such as the lips and tongue (Kumin, 2006). Physical features such
as the ones mentioned above can affect the pronunciation of various speech sounds; in
addition, previous research has shown that individuals with DS have poor motor control in
speech production (Kumin, 1994). Such anatomical differences and poorer motor control may
have a negative effect on the production of speech sounds. For example, an oversized and
muscular tongue may have a negative effect on the production of lingual consonants (Stoel

Gammon, 2001).

A study by Miller, Miolo, Sedey, Pierce and Rosin (1989) assessed 43 children with
DS aged 18-60 months. A positive correlation was found between speech motor function and
expressive vocabulary (measured in a spontaneous speech sample). This suggests that
children with more speech motor difficulties produced fewer words. Further research, from
Kumin et al. (1994) evaluated the clinical records of 60 children with DS aged 9 months to 9
years to look at how children with DS acquired speech sounds. Great variation was found for
the development of speech sounds, e.g. some children developed the /th/ sound at 8 months

but others did not develop the sound until 11 years. Furthermore, the order in which speech



26

sounds emerged was different to the pattern seen in TD children suggesting that the trajectory

is disordered.

A further study by Cleland, Wood, Hardcastle, Wishart and Timmins, (2010) assessed
the relationship between speech, oromotor skills, language and cognitive abilities of 15
children with DS aged 9-18 years. A battery of standardised tests for language and cognition
was administered as well as measures of phonology. The results found that two thirds of the
group did not meet the basal equivalent of 3 years on the Diagnostic Evaluation of
Acrticulation and Phonology (Dodd, Hua, Crosbie & Holm, 2002); therefore suggesting that
two thirds of participants had severe speech sounds deficits. A correlation analysis found a
significant association between oromotor skills and speech errors/intelligibility with those
with poorer oromotor skills producing a higher rate of speech sound errors and having poorer
speech intelligibility. This supports research which has suggested that anatomical
differences/difficulties with motor skills may have a negative influence on the production of
speech sounds and speech intelligibility. The average intelligibility of the group was found to
be 52% and all children in the study made at least one atypical error. Cluster reduction was
found to be the most common error, followed by final consonant deletion and initial
consonant deletion. A similar pattern of errors has also been reported by other researchers

(e.g. Roberts et al., 2005; Stoel-Gammon, 2001).

1.6.3. Language at School Age and Beyond
Many children with DS enter school with limited spoken language. Buckley and Bird
(2001) report that many children aged 5 years with DS enter school with a spoken vocabulary
of approximately 300 words and most will communicate in 2-4-word key word sentences.
These children are not able to use correct word endings or efficiently use joining words in
sentences. By 8-9 years the average spoken vocabulary reportedly increased to 450-500

words. However, this can range from 150-600, so by 9 years of age some children have less
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than 200 words. Intelligibility is also an issue as their speech is often not clear and they may
have problems with speech sound production and speech-motor planning (saying longer
sentences). The authors also report that it is common for these children to speak much less

than TD children of the same age, which means they get less practice speaking.

Further difficulties with speech and language are evident for adolescents with DS. A
study by Buckley and Sachs (1987) recorded developmental information of 90 adolescents
with DS, three of which had no speech. Seventy percent of the girls and older boys (over 14
years) were reported to frequently use utterances of at least 5 words. Only 50% of the
younger boys were found to also do this. Of the younger children: 18% of girls and 33% of
boys only communicated using utterances of 3 words or less. This was also recorded for 10%
of the older children. Although intelligibility was generally reported as ‘good’ by parents, the
adolescents had trouble being understood by strangers, for example in shops. This may
suggest that the parents were able to understand their own children due to repeated exposure

and therefore were not able to reliably report on their intelligibility.

There are few studies documenting the language and communication skills of adults
with DS (Martin et al., 2009). However, the available studies suggest that communication
difficulties are still prominent and present issues such as accessing the community,
employment and communicating with health care staff. Furthermore, many adults with DS

still access speech and language therapy due to issues with intelligibility (Smith, 2001).

Typically, adults with DS communicate using short utterances and their mean length
utterance is around 5 words. Their use of grammatical morphology is limited and inconsistent
(Rondal & Comblain, 1996). Adults with DS are at an increased risk of early onset
Alzheimer’s from around 30 years of age and it is thought to affect approximately 70% of

adults with DS over 60 years of age (Lai & Williams, 1989). This can lead to further
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language problems including slow production and comprehension of language, reduced

fluency and an increased difficulty with word discrimination (Rondal & Comblain, 1996).

The available research demonstrates that speech and language difficulties for
individuals with DS persist throughout childhood and into adolescence/adulthood, therefore
emphasising the importance of developing and administering early interventions for children
with DS so that they can develop speech and language as early as possible. If a child enters
school at 5 years with no or few words they will struggle to access the curriculum. Basic
literacy skills can promote independence and the ability to be employed which will in turn
improve the quality of life of individuals with DS (Miller, Leddy & Leavitt, 1999). Research
that has considered the language ability of children with DS at school age or later highlights

the importance of improving their speech and language from a young age.

1.6.4. Precursors to Language

1.6.4.1. Babbling

Prior to using spoken words, TD children use other forms of communication; one
example of this is canonical babbling. Canonical babbling is a type of multisyllabic babbling
which includes varied use of both consonants and vowels (Fidler, Philofsky & Hepburn,
2007). In TD children this occurs by the time the child is 7-8 months old (Ejiri, 1998).
Babbling is predictive of later language for TD children (Whitehurst, Smith, Fischel, Arnold
& Lonigan, 1991) and correlates with early social communication behaviours for children
with DS (Lynch, Oller, Steffens, Levine, Basinger & Umbel, 1995). Current research on
babbling in DS has been mixed in that some studies have suggested that the level of babbling
in infants with DS is normal (Buckley, 1993), whereas others have reported a delay in
canonical babbling and suggest that it does not occur until around 9 months of age (Fidler,

Philofsky, Hepburn & Rogers, 2005; Lynch et al., 1995). There are also reports that canonical
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babbling is less stable in infants with DS and that the babbling period is longer than for TD
children and often occurs through their second year (Lynch et al., 1995; Stoel-Gammon,
2001). Delays in babbling have been linked to general motor delays and oral structure

problems (Stoel-Gammon, 2001).

To summarise, early babbling appears to be associated with later communication and
language skills for TD children and children with DS. Some research suggests that the onset

of babbling may be delayed for infants with DS and that the babbling period is longer.

1.6.4.2. Gestures
Another form of communication used prior to and in combination with spoken words
is the use of gestures. TD infants use gestures to communicate information until they can do
this verbally (lverson & Goldin-Meadow, 2005). The use of gestures has been reported as a
relative strength for children with DS, as it enables them to use gestures as an alternative
form of communication and this has been encouraged by professionals (Abbeduto et al.,

2007).

During early stages of development it has been suggested that children with DS show
a preference for using gestures as an alternative to spoken words and that they may use
gestures for a longer period than TD children to compensate for their lack of speech (Zampini
& D’Ordico, 2008). A study of twenty Italian children with DS aged thirty-six months
recorded gesture use and vocabulary production in a twenty minute free play session between
the mother and child. For both gesture and verbal production high individual variability was
found. Some of the gestural processes that prevailed were similar to those observed in TD
children. The researchers observed that gestures appeared to be related to verbal

comprehension, not verbal production (Zampini & D’Odorico, 2008).
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Further research supporting a gesture advantage shows that children with DS used
more gestures than children with other genetic disorders such as Williams syndrome. Singer-
Harris, Bellugi, Bates, Jones and Rossen (1997) compared 54 children with Williams
syndrome and 39 children with DS aged 12-76 months and found that children with DS used

significantly more gestures than children with Williams syndrome.

In summary, the use of gestures is reported to be a relative strength for infants with
DS in comparison to individuals with Williams syndrome. Infants with DS frequently use
gestures to support communication attempts and research has found early gesture use to be

related to verbal comprehension.

1.6.4.3. Play

The pattern of play that is seen in TD children was first identified by Piaget (1962)
who suggested that the stage of play the child is in reflects their level of cognitive
development. Initially children participate in object play where they explore and manipulate
objects focusing on their properties and functions. Around 2-4 years of age symbolic play can
be observed. In this stage the child is able to engage in pretend play where they can engage in
pretence and use toys symbolically (Venuti, Falco, Esposito & Bornstein, 2009). Symbolic
play has been shown to be an indicator of the child’s cognitive development and
achievements (Bornstein, 2006; Piaget, 1962; Werner & Kaplan, 1963). Research has found
symbolic play to be an influential predictor of early language development and to be linked to
the ability to produce multiword utterances (Casby & McCormack, 1985; McCathren,
Warren & Yoder, 1996). A study by Casby (1980) looked at the development of symbolic
play in relation to early language by assessing a TD and a language delayed group. It was
found that regardless of age or developmental status, all children’s use of multiword

utterances in speech was linked to their symbolic play abilities.
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Children with DS may differ from TD children in terms of play. For example,
children with DS have been reported to have a narrow range of play skills, often involving
themselves in stereotypical and repetitive acts during play and to be less likely to initiate play
(Hines & Bennett, 1996). Others have found that children with DS follow the same
developmental trajectory for play as TD children when matched for mental age (Cielinski,
Vaughn, Seifer & Contreras, 1995). This supports the view that children with DS follow the
same pattern of play as TD children but at a slower rate (O’Toole & Chiat, 2006; Venuti et

al., 2009).

Play skills have also been found to be associated with language development in
infants with DS. When the play skills and language scores of 19 children with DS aged 15-54
months were assessed, play skills significantly correlated with expressive language, receptive
language and mean length utterance controlling for the child’s chronological age (Fewell,

Ogura, Notari-Syverson & Wheedon, 1997).

In summary, it appears that infants with DS may go through the same stages of play
as TD children but at a slower rate. There is also evidence that play is associated with

language development for both children with DS and TD children.

1.6.4.4. Early social communication skills — requesting and joint

attention

1.6.4.4.1. Behavioural requests
Behavioural requests are often used by children to obtain something e.g. a toy, or to
obtain help with a task. Two main types have been identified — initiating behavioural requests
and responding to behavioural requests. Initiating behavioural requests are defined as using
gestures (such as pointing) and gaze, to elicit help from a social partner to obtain an

object/event. Instrumental tasks include obtaining help with a task whereas social requests are
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turn taking or indicating that you would like something to happen again. Responding to
behavioural requests refers to responding correctly to such a bid. For example, if a parent
requested a particular toy and the child gave it to them (Mundy, Block, Delgado, Pomares,

Van Hecke & Parlade, 2007).

Initiating behavioural requests develop between 9-13 months in TD children (Fidler,
2006). However, a delay in behavioural requests has been identified for children with DS.
Mundy, Kasari, Sigman and Ruskin (1995) compared 37 children with DS aged 22 months
and 25 TD children aged 14 months (matched for mental age). The participants were
separated into two sub-groups for low mental age (< 18 months) and high mental age (> 18
months) and were assessed using the Early Social Communication Scale (ESCS; Mundy,
Hogan & Doehring, 1996). There were no differences between groups for social interaction
behaviours but a significant difference for non-verbal requests with the DS group using fewer
than the TD group. Furthermore, Mundy, Sigman, Kasari and Yirmiya (1988) found that
children with DS exhibited more social interaction behaviours than the TD and

developmentally delayed groups but less instrumental requests.

Further research from Fidler, Philofsky, Hepburn and Rogers (2005) found a
significant difference between children with DS and a TD group with the DS group showing
significantly fewer instrumental requests. In summary, the research suggests that children
with DS have a delay in initiating behavioural requests in comparison to TD children
matched for mental age and children with developmental delays. However, further analysis
seems to suggest that this deficit is applicable to instrumental requests only and not social

requests.
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1.6.4.4.2.  Joint Attention (Responding to and Initiating)

Joint attention is defined as a triadic interaction between an individual, another person
and an object or event (Tomasello, 1995). For example, both a mother and child may be
focused on the same toy. Two main types of joint attention have been identified — responding
to joint attention refers to the infant following another person’s bid. For example, if an infant
turns their head to follow the eye gaze or point of another person. The second type is
initiating joint attention where the infant directs another person’s attention to an object/event
by pointing or turning their head. Initiating joint attention is characterised as using eye

contact, pointing and showing to share attention with another individual (Mundy et al., 2003).

In TD children, joint attention begins to develop when they are aged between 2-6
months old (Scaife & Bruner, 1975) and continues to develop until approximately 36 months
(Carpenter, Nagello, Tomsello, Butterworth & Moore, 1998). Initially, infants will follow the
gaze or head turn of another person. TD infants aged 6 months are able to follow the gaze of
another person but cannot follow a gaze to a target that is behind them (Morales, Mundy &
Rojas, 1998). This skill continues to emerge and develop when the child is aged between 6-
12 months (Butterworth & Jarrett, 1991). By 12 months infants are initiating joint attention
and directing an adult’s attention to objects/events in their environment (Carpenter et al.,

1998). Infants may point to objects to ‘show’ them to their care-giver.

Some research suggests that children with DS may have a deficit in joint attention, for
example infants with DS sometimes struggle with making reciprocal eye contact (Berger &
Cunningham, 1983). Other studies have reported that infants with DS are as likely to initiate
and respond to joint attention when compared to TD infants of comparable mental age

(Adamson, Bakeman, Deckner & Romski, 2009).
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Mundy et al. (1995) assessed 37 children with DS (aged 12-36 months) and 25 TD
children (aged 8-28 months). The two groups were matched for mental age and language
scores. Participants were divided into a low mental age group (mental age< 18 months) and a
high mental age group (mental age> 18 months). No differences were found between the two
groups for initiating joint attention but children with DS scored significantly lower for

responding to joint attention than the TD group.

Conflicting results were found by Sigman and Ruskin (1999) who used the same
measure of responding to joint attention (the gaze following task from the Early Social
Communication Scale; ESCS, Mundy et al., 1996) to compare children with DS aged 24-48
months and a TD group of equivalent mental age. They found no differences between the two
groups for responding to joint attention. Furthermore, Sigman and Ruskin (1999) found that
children with DS had significantly better initiating and responding to joint attention skills
than children with Autism Spectrum Conditions (ASC) of the same chronological age (24-48
months). Further studies have identified that children with ASC have significantly worse joint
attention skills compared to individuals with DS (Adamson, Bakeman, Deckner & Romski,

2009).

The differences in results found by the two studies are likely to be due to participant
characteristics since both studies used the ESCS to measure joint attention. A wider age range
was used in the Mundy et al. study (12-36 months) in comparison to the Sigman and Ruskin
study (24-48 months). Furthermore, some of the infants in the latter study were twice the age
of participants in the Mundy et al. study. It is therefore likely that children in the Sigman and
Ruskin study had more developed joint attention due to their older age and greater exposure
to interaction. This may explain why a deficit was found for the younger group in the Mundy

et al. study only.
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In summary, mixed results have been found regarding whether infants with DS have a
deficit in joint attention skills relative to their mental age. However, it has been identified that

infants with DS have significantly better joint attention skills than infants with ASC.

1.6.4.4.3.  Joint Attention and Language Development

The relationship between initiating and responding to joint attention and concurrent
and longitudinal language skills has been investigated extensively in TD children. Multiple
studies have found that early joint attention skills are associated and sometimes predictive of
concurrent and longitudinal language outcomes for TD children (Crowson, Markus, Yale &
Schwartz, 2002; Delgado, Mundy, Colonnesi, Stams, Koster & Noom, 2010; Markus,
Mundy, Morales, Delgado & Yale, 2000; Tomsello & Farrar, 1986). For example, Morales,
Mundy and Rojas (1998) assessed responding to joint attention in 21 TD infants when they
were 6 months old. They found that responding to joint attention significantly positively
correlated with receptive vocabulary at 12 months and with expressive vocabulary at 18 and
24 months, suggesting that those with better early responding to joint attention skills had

better language outcomes.

Furthermore, Mundy and Gomes (1998) assessed 24 TD infants aged 14-17 months.
Joint attention was assessed using the ESCS and language scores were computed using the
Reynell Developmental Language Scales (Reynell & Graber, 1990). Both initiating joint
attention and responding to joint attention significantly positively correlated with receptive
and expressive language scores measured 16 weeks later. A regression analysis showed that
responding to joint attention was a significant predictor of receptive language when
controlling for chronological age, mental age, baseline scores and initiating joint attention,
whereas, initiating joint attention was a significant predictor of expressive language when
controlling for chronological age, mental age, baseline scores and responding to joint

attention.
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The research suggests that for TD infants both initiating joint attention and responding
to joint attention are related to expressive and receptive language scores both concurrently
and longitudinally. However, there has been hardly any research in this area which has

considered the role of joint attention and language development for infants with DS.

Mundy et al. (1995) found that initiating joint attention significantly correlated with
receptive and expressive language concurrently and longitudinally for the DS group.
However, a significant relationship was not found between responding to joint attention and
language. For the TD group, initiating joint attention significantly correlated with concurrent
expressive language and responding to joint attention was found to correlate with both

receptive and expressive language, concurrently and longitudinally.

On the other hand, Sigman and Ruskin (1999) found that for the infants with DS,
responding to joint attention significantly correlated with concurrent language skills
(combining receptive and expressive). However, responding to joint attention was not

significantly associated with expressive or receptive language gains 12 months later.

Further support that joint attention is related to language gains for children with DS
comes from Harris, Kasari and Sigman (1996). The joint attention and language development
of 28 children with DS and a TD group matched for mental age were assessed. Children with
DS were tested at 23 and 36 months. Joint attention was measured by coding a parent child
interaction at the first time-point. Children with DS spent 20% more time in joint attention
episodes than TD children. However, there were no significant differences between the two
groups with regard to frequency of episode or average length. The parents of children with
DS maintained attention more to care-giver selected toys than parents of TD children. Over
the 13 months between the first and second assessment the infants with DS averaged a 3.68

month growth in expressive language compared to 15.06 months for the TD group. For
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receptive language the DS group exhibited an average 5.21 month growth and the TD group

18.82 months.

Further analysis revealed a positive significant correlation between the total number
of seconds spent in joint attention episodes and receptive language gains for TD children. The
average length of a joint attention episode positively correlated with receptive language gains
for children with DS. Joint attention duration, frequency of episodes or average length of
episodes were not significantly associated with gains in expressive language for either group.
Receptive language development positively correlated with the frequency with which the
caregiver maintained attention to child selected toys and to toys in general. A negative
correlation was found between receptive language development and the frequency which the

caregiver re-directed the child’s attention from child selected toys and toys in general.

Other research has considered the link between time spent in joint attention episodes
and vocabulary development for children with DS. Zampini, Salvi and D’Odorico (2015)
assessed the joint attention and concurrent and longitudinal vocabulary of 18 infants with DS
aged 24 months. When developmental age was controlled for, time spent in joint attention
episodes was found to significantly correlate with receptive vocabulary at 24 months. Further
analysis revealed that joint attention at 24 months was a significant predictor of receptive

vocabulary at 30 months.

Furthermore, a longitudinal study, from Mason-Apps (2013) assessed precursors of
language development in a group of TD and DS children who were matched for non-verbal
mental age. The precursors assessed included: speech segmentation, responding to joint
attention, initiating joint attention, initiating behavioural requests, parental responsivity and
non-verbal mental ability. Assessments of expressive and receptive language were also

included. Participants were assessed at three time points, initially when the DS group was 18-
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21 months, then at a 6 month follow up (M age= 26 months) and finally a year after the initial
assessments (M age= 32 months). The results for the DS group showed that there was a
concurrent relationship between non-verbal mental age and receptive language and
vocabulary, and between responding to joint attention and expressive language and receptive
vocabulary. Longitudinally, non-verbal mental age at time 1 predicted receptive language at
times 2 and 3, whereas responding to joint attention at time 1 predicted both expressive and
receptive language outcomes at time 3. Non-verbal mental age at time 1 was found to be a
unique predictor of receptive language at time 2 and responding to joint attention at time 1
was a unique predictor of expressive communication and vocabulary scores at time 3. In
comparison, for the TD group — initial responding to joint attention and non-verbal mental
age were significant predictors of concurrent receptive vocabulary scores. Time point 1
initiating joint attention and speech segmentation were significant predictors of expressive
language and vocabulary at time point 2. Finally, speech segmentation at time point 1 was a
significant predictor of receptive language, expressive language and receptive vocabulary at

time point 3.

In summary, it appears that multiple studies have established relationships between

joint attention and language/vocabulary outcomes for infants with DS.

1.6.4.5. Maternal Interactive Style and Links to Language
Development

Early research tends to suggest that mothers whose children have developmental

delays often interact differently than mothers of TD children and that they tend to act in a

more directive, intrusive and controlling way during interactions with their child (Glenn,

Dayus, Cunningham & Horgan, 2001; Tannock, 1988). Various explanations are offered for

this potential difference — including mothers compensating for their child’s lower cognitive

level (Krakow & Kopp, 1982).
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Nevertheless, a difference between how mothers of TD and mothers of DS children
interact with their offspring has not always been found. Gilmore, Cuskelly, Jobling and
Hayes (2009) found no differences between how supportive or directive the mothers of
children with DS were compared to mothers of mental age matched TD children. Similarly,
Sterling and Warren (2014) reported that, although mothers of children with DS used more
directive type behaviours (e.g. requests for behavioural compliance) compared to mothers of
TD children, they did not increase the directive behaviours thought to hinder language
development (e.g. redirecting the child’s attention). However, in the same study, Sterling and
Warren found that mothers of children with DS differed from mothers of TD children in that
they used facilitative behaviours more frequently with older than with younger children.
Examples of facilitating behaviours included giving verbal praise in response to a child’s
action, or giving a verbal interpretation of something the child said. The reverse was seen in
the TD group whereby mothers used more facilitative behaviours with younger children. The
authors suggest that the mothers of DS children adapted their style to meet the linguistic
needs of their child. This has also been found in early research (e.g. Marfo, 1990). Within the
literature on maternal interactive style, different concepts have been discussed, including
directiveness, sensitivity and warmth (e.g. Clarke-Stewart & Apfel, 1979; Leigh, Neivar &
Nathans, 2011; Sterling & Warren, 2014) and each of these and the effect on language will be

discussed below.

1.6.4.5.1. Directiveness
Directiveness is defined by high levels of parental control over their child’s behaviour
and/or attention (Sterling & Warren, 2014). Higher levels in adult directiveness have been
negatively associated with children’s language development. For example, maternal
directiveness was found to be negatively correlated to the number of object labels in a TD

child’s vocabulary (Tomasello & Farrar, 1986; Tomasello & Todd, 1983). Tomasello and
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Todd (1983) suggested that high levels of adult directiveness make it more difficult for a
child and adult to have a joint focus on an object. Tomasello (1988) also argued that by trying
to redirect the child’s attention, the adult alters the learning conditions for acquiring
individual referential words as the child has to attempt to shift their focus and try to
coordinate with the adult. This was demonstrated in a lexical training study where an adult
tried to teach novel words to 17-month-old TD children. There were two conditions: 1) a
‘follow in’ condition, in which the experimenter referred to an object which the child was
already focussed on; and 2) a ‘direct condition’ in which the experimenter used an object
which was not the child’s current focus and they were therefore required to shift their
attention. The researchers reported that those in the ‘follow in’ condition were more
successful than the ‘direct condition’ group in learning to understand the novel words

(Tomasello & Farrar, 1986).

Further research has identified that since children with DS are found to be less
motivated in a task and more passive than their TD peers, over time maternal directiveness
may prevent a child’s motivation to persist independently when they face a challenging task
(Gilmore, Cuskelly, Jobling & Hayes, 2009). In their problem-solving study, Gilmore et al.
(2009) reported that, in the DS group, those children with ‘supportive’ mothers (mothers who
were supportive of their child’s autonomy on the task) demonstrated greater persistence than
those with ‘directive’ mothers (mothers who tried to control and direct their child’s
behaviour). They therefore suggested that early interventions which facilitate autonomy for
the child and less directive behaviour from parents may have significant benefits for the

child’s motivation and ability (Gilmore et al., 2009).

However, not all ‘directive’ parental behaviours hinder language development. A
longitudinal study by Akhtar, Dunham and Dunham (1991) reported a significant positive

relationship between ‘follow prescriptives’ (the mother directing the child’s behaviour to
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something the child was already engaged in: for example if the child was holding a ball and
the mother said: “roll the ball to mummy”) at 13 months and the child’s vocabulary at 22
months. In contrast, a significant negative correlation was found between the child’s
vocabulary at 22 months and the number of the times the mother attempted to change the
child’s attentional focus. This suggests that directives that follow the child’s interest may be
beneficial for language development but those which aim to change the child’s focus may
have a negative association with language development. These findings are corroborated by

McCathren, Yoder and Warren (1995).

In terms of atypical development, research is quite scarce. An early study by Crawley
and Spiker (1983) assessed two-year-old children with DS and their mothers using a semi
structured mother-child play interaction and maternal, child and dyadic qualities with the
Mental Development Index Scores on the Bayley Scales of Infant Development (Bayley,
1969). The interactions were coded using a rating scale for maternal qualities such as
directiveness and sensitivity; child qualities, including play maturity, social initiative, social
responsivity; and one dyadic quality, which was mutuality, i.e. the degree to which the
mother and child shared the same intentions. They found that maternal directiveness and
sensitivity were partially orthogonal and that mothers who combined sensitivity and
directiveness for the purposes of stimulating the child had children with higher mental
development index scores. However, the relationship between maternal directiveness and
sensitivity and language per se is not clear because only general mental age scores are

provided.

Some of the research presented would suggest that parental directiveness can
potentially impede language development, motivation and overall competence but this
depends on the type of directives used. As argued by Gilmore et al. (2009), directiveness is

often operationalised differently and there are differences in the methodology (e.g. how
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behaviours are observed, free play session vs. task) which may account for the variations in
findings. Furthermore, the distinction between directives which follow the child’s interest and

directives which attempt to change the child’s focus seems to be important.

1.6.4.5.2.  Sensitivity and Warmth (Positive Expressed Emotion
and Affection)

Previous research examining the relationship between maternal interactive style and
child outcomes shows that a healthy, warm, nurturing and stable relationship between the
caregiver and the child, along with contingent, prompt and appropriate caregiver reactions to
child behaviours, has a positive impact on different aspects of a child’s development
including language (Landry, Smith, Swank, Assel & Vellet, 2001). Sensitivity, defined as
being attuned to infant signals, needs and direction of interest, and responding promptly and
appropriately to them, is one dimension of maternal interactive style that has been associated
with expressive and receptive language abilities (Leigh, Neivar & Nathans, 2011). For
example, maternal sensitivity at 9 months has been found to predict child language
comprehension at 13 months and the development of language milestones when controlling
for child behaviours at 9 and 13 months, such as vocalisations and play (Baumwell, Tamis-
LeMonda & Bornstein, 1997; Tamis-LeMonda, Bornstein & Baumwell, 2001). Additionally,
maternal sensitivity between 6 and 18 months has been found to positively correlate with
expressive language skills at 30-36 months (Leigh, Nievar & Nathans, 2011; Nozadi et al.,
2013). Of particular relevance is the fact that, maternal sensitivity is reported to be an
important factor for fostering child language development when children are at risk of
language delay (Hoff-Ginsberg, 1987), or with children who have lower language

comprehension levels (Baumwell et al., 1997).

A positive relationship has also been reported between maternal warmth (e.g.

expressing positive emotions, praising the child) and language ability (Clarke-Stewart &
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Apfel, 1979; Landry, Smith, Swank, Assel & Vellet, 2001; Steelman, Assel, Swank, Smith &
Landry, 2002). Both maternal sensitivity and warmth contribute to creating a stimulating
social environment for the child, whereby they feel supported, guided, encouraged to engage
in joint attention and motivated to learn and use appropriate language (Bigelow et al., 2010).
In contrast, a lack of sensitivity and warmth has been found to be negatively correlated with

language abilities (Landry, Smith, Miller-Loncar, & Swank, 1997).

However, the relationship between maternal interactive style and language
development has not been previously investigated for children with DS. We are therefore
unsure as to whether maternal interactive style is related to language development for this

group and if so what the ‘optimum’ interactive style is.

1.7. Summary

The available research shows that, commonly, a pattern of strengths and weaknesses
is observed for individuals with DS in terms of their language development. Receptive
language tends to be better than expressive and can exceed the level expected from the
child’s mental age (Abbeduto et al., 2003; Caselli et al., 1998; Fidler & Nadel, 2007; Miller,
1999). On the other hand, delays in early expressive language and the emergence of first
words are evident, with some children not producing any words until 3 years of age
(Abbeduto et al., 2007). Such delays continue through the early years and into childhood
(Rondal, 1998) and are evident when children start school (Buckley & Bird, 2001). Further
issues have been reported with speech intelligibility (Kumin, 2006), expressive grammar

(Fowler et al., 1994) and receptive syntax (Abbeduto et al., 2003).

Various studies have investigated early precursor skills to language and the effect they
have on concurrent/longitudinal language for infants with DS. Deficits have been identified

for instrumental requests but not for social requests (Fidler et al., 2005; Mundy et al., 1988).
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There are contradictory findings regarding an early deficit in responding to joint attention
(Mundy et al., 1995; Sigman & Ruskin, 1999) but some evidence points to the fact that
responding to joint attention may be related to concurrent and longitudinal language abilities

for children with DS (Mason-Apps, 2013; Sigman & Ruskin, 1999).

In terms of maternal interactive style, research suggests that mothers of
developmentally delayed children are less sensitive/more intrusive during play (Glenn,
Dayus, Cunningham & Horgan, 2001; Tannock, 1988) but this pattern is not always observed
in DS (e.g. Gilmore et al., 2009; Sterling & Warren, 2014). Being directive/intrusive can have
a negative impact on language development (Tomasello & Farrar, 1986; Tomasello & Todd,
1983) but this depends on how directiveness is being measured, e.g. re-directing the child’s
attention vs directing them on current task. Maternal sensitivity and warmth have been found
to be positively associated with language development (Landry, Smith, Swank, Assel &
Vellet, 2001; Leigh, Nievar & Nathans, 2011; Nozadi et al., 2013; Steelman, Assel, Swank,
Smith & Landry, 2002). However, there is little research in this area for children with DS so
it is not clear if sensitivity/warmth has the same impact on language development as for TD

infants.

Furthermore, parents can enhance and support language development by following
their child’s lead during interactions and using directive speech that follows the child’s
current interest (Akhtar, Dunham and Dunham, 1991; Tomasello, 1988). Research has found
that parental sensitivity and warmth creates a stimulating environment which in turn
facilitates language development (Bigelow et al., 2010). This supports the transaction model
of development (Sameroff, 1975) which has found that language development is supported

through reciprocal interactions of a caregiver and child (Warren & Brady, 2007).
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Chapter 2 — Early Precursors to Language
This chapter will investigate which early precursors (including joint attention and maternal

interaction style) are related to concurrent language scores for children with DS.

2.1. Rationale for Study

The current study focuses on the relationship between early social communication
skills and concurrent language scores for children with Down Syndrome (DS) aged 17-22
months and a typically developing (TD) group aged 9-11 months with comparable non-verbal
mental age and language scores. Specifically, the study focuses on joint attention (both
initiating and responding to) and maternal interactive style. These variables were focused on
as they have both been linked to early language development for TD children (Baumwell,
Tamis-LeMonda & Bornstein, 1997; Crowson, Markus, Yale & Schwartz, 2002; Delgado,
Mundy, Colonnesi, Stams, Koster & Noom, 2010; Markus, Mundy, Morales, Delgado &
Yale, 2000; Tamis-LeMonda, Bornstein & Baumwell, 2001; Tomasello & Farrar, 1986). It
was therefore, of interest, to investigate if the two groups differed on any of these variables
and if these variables were associated with concurrent language abilities. Children with DS
are likely to have significant language delays in their early life; hence it is of importance to
understand which early social communication factors are related to early language

development. This could have implications for early intervention.

The aim of the study is to compare the two groups on joint attention and maternal
interactive style to investigate if there are any differences and if any aspect of joint attention
or maternal interactive style is related to concurrent language scores for children with DS or
TD children. The study will enable us to see which factors are related to for early language

development for these two groups of children.
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Based on previous research which has identified some differences in terms of
interactive style between parents of children with DS and parents of TD children, we predict
that the mothers of children with DS may be rated as less sensitive than the parents of TD
children (e.g. Glenn, Dayus, Cunningham & Horgan, 2001; Tannock, 1988). Only maternal
interactions were compared since research shows that fathers may interact with their children
differently from mothers (e.g. Hallers-Haalboom et al., 2014). Since numerous studies have
identified that both initiating and responding to joint attention are related to language
outcomes for both children with DS and TD children (see 1.6.4.4.3), we predict that joint
attention will be related to concurrent language scores in both groups (e.g. Mundy et al.,
1998; Mundy & Gomes, 1998; Sigman & Ruskin, 1999). Finally, since previous research has
identified that maternal sensitivity and warmth are associated with better language outcomes
for TD children (Leigh et al., 2011; Tamis-LeMonda et al., 2001) we predict that there will be
a relationship between a positive maternal interactive style and concurrent language scores
for this group. However, as to our knowledge no previous research has investigated this for
children with DS, we are not able to predict if a relationship will be found between maternal
interactive style and language abilities as measured by standardised assessments for children

with DS.

2.2. Research Questions
1. Will there be differences between the two groups of parents in terms of maternal

interactive style?

2. Will joint attention or maternal interactive style be related to concurrent language

scores for children with DS or TD children?
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2.3. Hypotheses
1. Joint attention will be associated with concurrent language scores for both TD
children and children with DS.
2. A positive maternal interactive style will be related to concurrent language scores for
the TD children. Based on the previous research, we are unable to make a prediction
for the relationship between maternal interactive style and language for children with

DS.

2.4. Method

2.4.1. Ethics, Recruitment and Consent
Ethical approval was gained from the University of Reading’s Research Ethics
Committee and given favourable opinion to proceed. Parents were required to give consent
on their child’s behalf. However, testing sessions were stopped or postponed if a child

became visibly upset.

2.4.2. Participants
Participants included 25 children with DS (11 girls and 14 boys) and 30 TD children
(14 girls and 16 boys). The mean age of the children with DS was 19 months (range 17-22

months) and the mean age of the TD children was 10 months (range 9-11 months).

The TD children were recruited using the University of Reading Child Development
Database (a database which contains contact details for children in the surrounding areas who
have expressed an interest in participating in research studies). The children with DS were
recruited through local charities and support groups; a flyer with the researcher’s contact
details was given to interested parents explaining the aims and purpose of the study. Two of
the infants with DS were exposed to another language but English was their dominant

language. All other participants across both groups were monolingual native English
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speakers. All children were participating in either a longitudinal or intervention study and the

data from this experiment was taken from their baseline assessment.

The two groups had equivalent non-verbal mental age (calculated by combining the
Visual Reception and Fine Motor sub-scales on the Mullen’s Scale of Early Learning;
Mullen, 1995) and total language scores which were assessed using the Pre-school Language

Scales 4 (Zimmerman, Steiner & Pond, 2002).

2.4.2.1. Parent demographics
Eight percent of the mothers of DS children reported no formal qualifications, 12%
had GCSE’s, 20% had A-levels or an NVQ and 56% had been educated to degree level or
higher. Seventeen percent of the mothers of TD children had GCSE’s, 17% had A-levels or
an NVQ and 67% had been educated to degree level or higher. Eight percent of the fathers of
DS children had GCSE’s, 33% had A-levels or an NVQ and 50% were educated to degree
level or higher. Finally, 6% of the fathers of TD children had GCSE’s, 13% had A-levels or a

NVQ and 80% had been educated to degree level or higher.

In terms of occupation, the majority of the mothers of children with DS were not
currently working (62.5%), one mother was on maternity leave, and the remaining were
employed (33%). The mothers of TD children were mostly split between not currently
working (25%), employed (50%) and on maternity leave (29%). All the fathers in both
groups were either employed full time or self-employed. Data was dichotomised so that
Fischer’s exact tests could be used to identify any significant differences between the two
groups (see table 2.1). Education was split into compulsory education (up to 16 years old)
and further education. Employment was split into currently employed (including full-time,
part-time and self-employed) and not currently working (including parents on maternity leave

or full-time parents).
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Table 2.1: Demographic variables of parents of children of DS and parents of TD children

Levels Frequency p
DS (25) TD (30)

Gender Male 14 16

Female 11 14 .530
Maternal ed Compulsory 3 5

Further 21 25 487
Maternal employ Employed 8 19

Unemployed 16 8 .009*
Paternal ed Compulsory 8 2

Further 14 28 .01*
Paternal employ Employed 22 27

Unemployed 0 0 --

Note. Maternal ed= maternal education level, Maternal employ= maternal employment status,

Paternal ed= paternal education level, Paternal employ= paternal employment status, * -

highlights significant difference

The results show that there were no significant differences between the two groups for

gender, maternal education or paternal employment. However, a significant difference was

found for maternal employment with more mothers of TD children currently working in

comparison to the DS group. Similarly, a difference was also found for paternal education

with more fathers in the TD group having received further education.
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2.5. Measures

2.5.1. Maternal Measures

To measure maternal interactive style each parent-child dyad was video recorded in a
child friendly room for 5 minutes whilst engaging in a play interaction. This interaction was
then coded using the ‘Coding scheme for structured mother-infant play interaction’ (Murray
& Karpf, 2000), which is an adaptation of the Global Rating Scales (Murray, Fiori-Cowley,
Hooper & Cooper, 1996a). A different version of the scheme has been previously used with
children with DS (Slonims & McConachie, 2006). The author and a research assistant (who
was blind to the study’s aims and hypotheses) were provided with training materials by
Murray and Karpf. Once the training was completed, they independently coded 20% of the
sample and good inter-rater reliability was found: x= .737, p< .001, Cl= -0.59-0.88. Only
certain subsections were chosen and these were ones which focused on the mother: verbal
control, positive expressed emotion, negative expressed emotion, coercions/intrusions, verbal

elaboration, emotional tone, sensitivity and the reciprocity of the interaction.

The verbal control category was coded by analysing the utterances by the mother and
coding how many of these were ‘strong verbal control’ or ‘mild verbal control’ directed at the
infant. An example of strong control was: ‘come here!’ and was generally a directive or
demand. Examples of mild control were statements such as: ‘would you like to...” or ‘shall

b

we... .

For positive expressed emotion any instances of verbal praise or terms of
endearment/affection displayed by the mother towards the child were scored. For example,
‘good girl” (praise) or ‘you silly billy (endearment)’. Furthermore, if the mother clapped in
response to something the child had done or showed physical affection this was also scored.

In contrast negative expressed emotion was scored if the mother was critical or showed
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frustration towards the child. For example, ‘don’t do that’ in a negative tone of voice when

there is no obvious reason (i.e. not a safety issue).

Finally, coercions/intrusions were coded by counting how many times the mother
physically interrupted or disrupted the child’s play. For example, if the child was sitting

playing with a toy and the mother moved the child or took away the toy.

The rest of the subsections were coded on a scale of 1-5. For example, for verbal
elaboration 1= no verbal elaboration, 2= little verbal elaboration, 3= moderate verbal
elaboration, 4= good verbal elaboration and 5= very good verbal elaboration. Rather than
counting individual instances to code such categories it was necessary to watch the whole
interaction and then make a judgement. For verbal elaboration, the coder had to pay attention
to the quantity and quality of elaborations by the mother. For example, a mother at the lower
end of the scale may display few elaborations and these would be simple descriptive
statements, such as naming the toy and describing the colour. Mothers at the higher end
would be frequently elaborating and using a combination of simple and higher level
educational elaborations. An example of a higher level elaboration could be: ‘the ball is blue,

the same colour as your t-shirt’ or ‘daddy’s on the phone, he’s calling from work’.

Similarly, emotional tone was coded on a 5 point scale ranging from very unhappy to
very happy. Mothers at the lower end of the scale were described as either showing a verbal
protest or being neutral/distant for the majority of the interaction. Whereas those at the higher

end of the scale were happy and animated throughout.

Sensitivity was coded using a similar five point scale ranging from highly insensitive
to highly sensitive. To code this variable, many elements of the interaction were considered,
for example: 1) whether the mother let the infant explore but offered help when needed, 2)

whether the mother responded quickly and efficiently to child cues; 3) the physical



52

positioning of the infant and child, i.e. whether the mother was sitting with the child and able
to make eye contact. Mothers who were scored as being insensitive frequently missed their
child’s cues or responded inappropriately and seemed to focus on their own preferences
rather than the child’s. On the other hand, mothers who were scored as sensitive responded to
their child’s cues consistently and appropriately and allowed their child to explore the room

and toys, offering help and guidance when needed.

Finally, reciprocity was scored in the same way as sensitivity but was slightly
different to the other variables in that the focus was on the interaction as a whole rather than
solely the mother’s behaviour. Interactions that were coded at the lower end of the scale
involved solitary activity/play. For example, if the mother and child focused on different toys
and never engaged in goal oriented activities, such as stacking blocks together. Those at the
higher end of the scale were interactions where there was joint engagement throughout and

the mother and child played together with a toy (see appendix B for the coding scheme).

2.5.2. Child Measures
To assess non-verbal mental age, the visual reception and fine motor sub-sections of
the Mullen’s Scale of Early Learning (MSEL; Mullen, 1995) were combined into a composite
variable as used by Wetherby et al. (2004) for children with developmental delay. The MSEL
is a standardised assessment and has been used previously with both TD children and
children with DS (e.g. Klee et al., 1998; Sterling & Warren, 2014; Wright, Kaiser,

Reikowsky & Roberts, 2013)

For language, a direct assessment was also used — the Pre-school Language Scales-4
(PLS; Zimmerman, Steiner & Pond, 2002) which is standardised for children aged 0 to 6;5

years. The PLS consists of a receptive language and expressive language subscales. These
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can be combined to form a total language score. The measure has been used previously with

TD children and children with DS (Bird et al., 2005; Chiat & Roy, 2008; Wright et al., 2013).

Joint attention was assessed using the Early Social Communication Scales (ESCS;
Mundy et al. 1996) with tasks relating to initiating and responding to joint attention. This
measure has been used with TD children and children with DS (Mundy et al. 1995; Mundy &
Gomes, 1998). This assessment was video recorded and later coded using the specified
coding scheme. Initially the researcher and a research assistant independently coded 20% of

the data and good inter-rater reliability was found r(12)=.973, p< .001.

Materials used for the ESCS included three wind-up toy animals, three mechanical
toys (a telephone, a spinning top and a light up hand-held wind-mill) a picture book and four
posters of known children’s characters. The posters were placed to the left, right, behind left
and behind right of the child. To elicit initiating joint attention an object spectacle task was
used. Each toy was activated in front of the child for approximately 6 seconds and then given
to the child for around 10 seconds. This was repeated three times for each toy. During this
task, any of the following behaviours were coded as the child attempting to initiate joint
attention with either the researcher or the caregiver. Low level initiating joint attention
behaviours included the child alternating their gaze between an active toy and the researcher
or the child making eye contact with the researcher whilst they (the child) were manipulating
the toy. High level initiating joint attention behaviours included pointing to an active object
or picture and showing the toy by raising a toy up to the researcher or caregivers face. A tally
was made of how many times the child exhibited each type of initiating joint attention

behaviour.

Responding to joint attention was scored during a proximal point task and a gaze

following task. For the proximal point task, a picture book was used. The researcher
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presented the child with the book and asked ‘what can you see’. The child was then able to
look through the book for around 10 seconds. The researcher then retrieved the book and
pointed to six pictures in the book on consecutive pages whilst saying the child’s name. For a
correct response, the child was required to turn their head and look at the selected picture. A

score out of six was obtained for each child and this was converted into a percentage.

The gaze following task used the four posters which had been placed to the side and
behind the child (a d