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Abstract
Children with developmental disabilities benefit from their language environment as much as, or
even more than, typically developing (TD) children, but maternal language directed to
developmentally delayed children is an under investigated topic. The purposes of the present study
were to compare maternal functional language directed to children with two developmental
disabilities – Autism Spectrum Disorder (ASD) and Down Syndrome (DS) –with TD children and
to investigate relations of maternal functional language with child language skills. Participants
were 60 mothers and their children with TD (n =20), DS (n =20), or ASD (n =20). Children’s
mean developmental age was 24.77 months (SD = 8.47) and did not differ across the groups.
Mother and child speech were studied during naturalistic play. We found (a) similarities in
maternal functional language directed to the two groups of children with developmental
disabilities compared to that directed to TD children and (b) a positive association between
subcategories of information-salient speech and child mean length of utterance in TD dyads only.
The clinical and developmental implications of these findings are discussed.

1. Introduction
Maternal language represents a key determinant in children’s language acquisition and is
crucial for the development of other cognitive and socioemotional skills in children (Garton,
1992; Hampson & Nelson,1993; Longobardi, 1992; Stern, 1985; Thiessen, Hill, & Saffran,
2005; Tamis-LeMonda, Bornstein, & Baumwell, 2001). For these reasons, parental language
directed to typically developing (TD) children has long been a subject of close scrutiny
(Cameron-Faulkner, Lieven, & Tomasello, 2006; Eigsti & Cicchetti, 2004; McDonald &
Pien, 1982; Olsen-Fulero, 1982; Snow, 1984, 1995). Children with developmental
disabilities likely benefit from their language environment as much as, or even more than,
TD children, but maternal language directed to developmentally delayed children has been
the subject of far less attention (cf. Longobardi, Caselli, & Colombini, 1998; Spiker, Boyce,
& Boyce, 2002). The purposes of the present study were, first, to compare maternal
functional language directed to typically developing children with language directed to
children with two developmental disabilities - Autism Spectrum Disorder (ASD) and Down
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Syndrome (DS) – and, second, to investigate relations between maternal functional language
and child language skills.

The functional or pragmatic aspects of maternal speech – those that encompass the intent of
mothers’ language directed to their children – are considered central from a developmental
perspective (Hoff-Ginsberg, 1986; Camaioni, Longobardi, Venuti, & Bornstein, 1998;
Herrera, Reissland, & Sheperd, 2004). Maternal language is used as a prominent and
consistent means to convey both affect and information to children. Accordingly, many
developmental and linguistic scientists have commonly distinguished between speech whose
principal goal is to express affective content and maintain social interaction between child
and parent and speech that conveys information to the child (Bloom, Margulis, Tinker, &
Fujita, 1996; Bretherton, McNew, Snyder, & Bates,1983; Camaioni et al., 1998; Fernald;
1992; Locke, 1996; Penman, Cross, Milgrom-Friedman, & Meares, 1983). Affect-salient
speech is used to foster child motivation to communicate and interact; it includes expressive,
generally nonpropositional, idiomatic, or meaningless statements such us encouragement,
onomatopoeia, singing, greetings, and the like (Camaioni et al., 1998; Locke, 1996; Penman
et al., 1983). Information-salient speech is used to share information about the dyad and the
environment and to encourage exploration through fully propositional speech that includes
questions, descriptions, and directives (Bornstein et al., 1992; Fernald, 1992; Penman et al.,
1983). Specific subcategories of information-salient speech include types (e.g., direct
statements, questions, or descriptions) and referents (to the environment, the child’s actions
or internal states, or the parent him/herself) (see Hampson & Nelson, 1993; McDonald &
Pien, 1982; Olsen-Fulero, 1982; Penman et al., 1983; Yoder, 1989). In mothers, these two
functional categories of speech follow opposite developmental trajectories from early
infancy into toddlerhood (Bornstein et al., 1992); specifically, information-salient speech
increases, whereas affect-salient speech decreases.

Mothers’ use of different language functions is associated with children’s development. For
example, question use is positively associated with rate of child language acquisition (e.g.,
Yoder, 1989), whereas the use of directives appears to be negatively associated with
language development and other cognitive skills (e.g., Gilmore, Cuskelly, Jobling, & Hayes,
2009). Rather consistently, prominent use of child-centred communicative acts with respect
to directive communicative acts during the second year of child life predicts child
grammatical development in the third year (Rollins & Snow, 1998). Moreover, maternal
language centred on child attention focus (Harris, Kasari, & Sigman, 1996; Tomasello &
Farrar, 1986) as well as maternal responsiveness to child language (Yoder & Warren, 1998)
have positive predictive associations with child language development.

Maternal language is affected by sociodemographic characteristics. Family socioeconomic
status (Hoff, 2003) and more importantly maternal educational level (Vernon-Feagans,
Pancsofar, Willoughby, Odom, Quade, & Cox,. 2008) have positive associations with the
structural complexity of maternal child-directed speech, which in turn predicts child
language development (Hoff, 2003). However, to our knowledge, the relation between
sociodemographic characterisitics and functional maternal language have been far less
investigated.

The majority of studies on maternal language directed to children with developmental
disabilities has focused on DS, the most common genetic cause of intellectual delay.
However, this literature has concentrated on the structural features of maternal language, for
example mean length of utterance (MLU), number of different words, and other measures of
syntactic complexity (see D’Odorico, 2005, and Hodapp, 2002). Studies of mothers of
children with DS compared to mothers of chronological age-matched TD children reported
less complex and sophisticated conversational patterns (Buium, Rynders, & Turnure, 1974;
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Mahoney, 1975; Marshall, Hegrenes, & Goldstein, 1973), but no differences in structural
aspects of language between mothers of children with DS and mothers of TD children in
samples matched for developmental age or MLU suggesting that mothers adapt the
structural complexity of their language according to the developmental level of their
children (Mundy, Sigman, Kasari, & Yirmiya, 1988; Rondal, 1988). Few investigations have
focused on functional aspects of maternal speech (Longobardi et al., 1998; Legerstee,
Vagherse, & Van Beek, 2002; Roach, Barratt, & Miller, 1998), and those that have
concentrated on directives and restrictions (Legerstee et al., 2002; Roach et al., 1998) with
some exceptions (Gilmore et al., 2009) report that mothers of children with DS tend to be
more verbally directive than mothers of TD children. Pino (2000) reported that mothers of
children with DS used more information-salient speech with the purpose of teaching than
mothers of TD children. Also the functional aspects of maternal speech appear to be
influenced by child MLU in the few studies investigating this relation (Rondal, 1978, 2006)
in maternal language directed to children with DS.

ASD are neurodevelopment disorders characterised by impairment in reciprocal
socialisation, qualitative deficit in communication, and repetitive or unusual behavior
(DSM-IV- TR, APA, 2000; ICD-10, WHO, 1993). Despite their core deficit in interaction
and communication, children with ASD still profit from harmonious interactive exchanges
to develop their potential (Baker, Haltigan, Brewster, Jaccard & Messinger, 2010; Baker,
Messinger, Lyons, Grantz, 2010; Chow, Haltigan, & Messinger, 2010; Venuti, 2007)
especially for language development (Goodwin, Piotroski, Jaffery, Fein & Naigles, 2010;
Meyer, Edelson & Tager-Flusberg, 2010). To date, however, features of mother-child
interaction in ASD dyads have not been adequately explored. This lacuna in the literature
can be explained, in part, by past inappropriate inferences that inadequate parenting causes
ASD. Early formulations depicted mothers of children with ASD as more controlling
compared to mothers of TD children and children with other developmental disabilities
(Doussard-Roosevelt, Joe, Bazhenova, & Porges, 2003; Kasari, Sigman, Mundy, & Yirmiya,
1988; Lemanek, Stone, & Fishel, 1993; Siller & Sigman, 2002, 2008). Concerning maternal
language directed to children with ASD, specifically, the few existing studies have reached
inconsistent conclusions. The majority reported few differences in functional (or structural)
features in child-directed language of parents of children with ASD compared to those of
TD children matched for child language status (Konstantareas, Zajdeman, Homatidis, &
MacCabe, 1988; Wolchik, 1983; Wolchik & Harris, 1982; Watson, 1998). However, other
studies aimed at identifying early diagnostic markers of ASD reported that parents of
children with ASD engaged in compensatory strategies (Adrien, Faure, Perrot, Hameury,
Garreau, Barthelemy, & Sauvage, 1991), such as calling their child’s name more often than
parents of TD children or children with other developmental disabilities (Baraneck, 1999).
This was likely a result of the deficit in children with ASD responding to parental bids.
Recent studies investigated the effects of structural features of maternal language input
identifying clear positive influence on the language development of children with ASD.
Specifically, mothers’ complexity of noun phrases relates positively to children’s concurrent
linguistic abilities (Meyer, Edelson, & Tager-Flusberg, 2010). Children’s learning Wh-
questions also appears to be positively influenced by the complexity of language input
provided by mothers (Goodwin, Piotroski, Jaffery, Fein, & Naigles, 2010).

In light of the general significance of parental speech for child psychological development
and the need for proper comparative studies that consider the function of maternal language
directed to children with developmental disabilities, the present investigation aimed to
compare functional characteristics of maternal language directed to toddlers with ASD, DS,
and TD. ASD and DS are among the most common developmental disabilities with defined
clinical features: a deficit in social and communicative skills and either preserved or
compromised intellectual functioning in ASD; a deficit in intellectual and communicative
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functioning with mostly preserved social skills in DS. Recently, we reported that both
mothers and fathers of children with DS showed a more directive style asking fewer
questions and making more direct statements as well as making fewer references to the
environment and more to child actions (Authors, 2011). By comparing mothers of these two
clinical samples to mothers of a TD group, in the present study we aimed to discern if a
common maternal style of functional language is associated with different types of
developmental disabilities. In addition, we investigate relations between maternal functional
speech and child language (MLU and number of utterances) in the three groups. To achieve
these aims we analyzed spontaneous functional language of mothers at play with their
children.

We had specific expectations about maternal language directed to children with DS based on
the existing literature and on our previous study (Longobardi et al., 1998; Legerstee,
Vagherse, & Van Beek, 2002; Roach, Barratt, & Miller, 1998; Authors; 2011). Maternal
speech directed to children with ASD has been the subject of much less investigation, and so
most of our predictions reflect our consideration of ASD as a developmental disability that
is partially comparable with DS. Based on general knowledge about DS and ASD and on the
limited literature on maternal language, we hypothesized as follows about the language
specific to mothers of children with TD, DS, and ASD.

A. We hypothesized that mothers of children with DS would use more affective-
salient speech compared to those of children with TD and ASD, as it has been
found that parents often behave as if their children with DS were at a younger
developmental age, perhaps due to child baby face morphology and preserved
sociability (Fidler, 2003; Snow, 1977). As for information-salient speech, we
expected similar frequencies of use in the three groups of mothers as this category
appears to relate to child developmental age which was the same in our samples.
With respect to calling the child’s name, we expected mothers of children with
ASD to do so more often compared to mothers of children with ASD and DS, as
reported in previous studies on the early markers of ASD (Baraneck, 1999).

B. Concerning the subcategories of information-salient speech, we expected that both
mothers of children with DS and ASD would use more direct statements, fewer
questions, and the same amounts of description compared to mothers of TD
children. Our hypotheses are based on the few studies of mother-child interaction in
ASD that have reported mothers’ tendency to be controlling (Doussard-Roosevelt,
Joe, Bazhenova, & Porges, 2003; Kasari, Sigman, Mundy, & Yirmiya, 1988;
Lemanek, Stone, & Fishel, 1993).

C. We also expected mothers of children with both developmental disabilities to refer
more often to child action and less often to the environment compared to those of
TD children, whereas we expected similarities in references to child state and to the
mother.

D. We expected to find associations between maternal pragmatic language and child
language in all groups. Specifically, we hypothesized that greater complexity in
maternal language (more information-salient speech, more questions, more
reference to the environment) would be associated with greater complexity of child
language (longer MLU and larger number of utterances; Rondal et al., 1978, 2006).

2. Methods
2.1 Participants

Participants were 60 mothers and their children with TD (n =20), DS (n =20), or ASD (n
=20). Table 1 shows sample demographics by group. Children’s mean developmental age
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was 24.60 months (SD = 8.31) and did not differ across the 3 groups, whereas mean
chronological ages of groups differed. Mean maternal age was 35.95 years (SD = 4.93) and
did not differ across the 3 groups. Mothers in all groups were ethnically homogeneous of
European (Italian) heritage and married. Mothers of children diagnosed with DS and ASD
were referred to the project by clinicians at two intervention centers, and mothers of TD
children were recruited from public daycare centers. Based on clinical judgment, the
presence of autistic traits in children with DS was excluded. The diagnosis of participants
with ASD was confirmed through clinical judgment by an independent clinician based on
the DSM-IV criteria for Pervasive Developmental Disorders (PDD) as well as through the
Autism Diagnostic Observation Schedule (ADOS - Lord, Rutter, DiLavore, & Risi, 2003).
Specifically, 13 children had a diagnosis of Autistic Disorder and 7 of PDD-NOS. Children
in the clinical groups did not show co-morbidity with other disorders, although two children
in the ASD group had an unidentifiable genetic anomaly. The Bayley Scales of Infant and
Toddler Development (2nd ed., Bayley, 1993) was used to determine the developmental
ages of children with ASD and DS. No Bayley data were available for TD children, but
interviews with parents, examination of health records, and observations during the study all
indicated that they were developing typically. We also had two other converging kinds of
data on children in the TD sample: (a) We had data on the Vineland Assessment of
Behavioral Adaptation, and children in this group fell within the nom al range (M = 102.7,
SD = 11.66), and (b) children in the TD sample were part of a longitudinal study, and IQ
measures at 48 months obtained using the WPPSI showed that TD children had IQs in the
normal range (M = 103.5, SD = 7.07). The Four-Factor Index of Social Status
(Hollingshead, 1975) was used to calculate the socioeconomic status (SES) of the families,
which differed across groups (Table 1); mothers of children in the three samples also had
different levels of education. therefore, these variables were controlled in the statistical
analyses. Part of the dataset presented in this study for TD and DS groups has appeared in a
previous study (Authors, 2011).

2.2 Procedures
Mothers’ child-directed speech was studied during an observation of naturalistic joint play
interaction. Data were collected during 10-min sessions video recorded continuously by a
female filmer. Observations took place in a quiet room, which was familiar to the
participants. A standard set of toys was provided. The mother was asked to play individually
with her child in ways she typically would and to disregard the filmer’s presence as much as
possible. Mothers and children could use any or all of the toys provided.

From the 60 videos of mother-child interaction, verbatim transcripts were made of maternal
and child language. We used the CHAT system to provide a standardized format for
producing computerized transcripts of face-to-face conversational interactions
(MacWhinney, 2000). Transcripts were then compared with the video records by a second
transcriber, and any necessary corrections were made (see Johnson-Glenberg & Chapman,
2004).

Maternal speech was categorized from the transcripts in terms of the primary function of
each speech unit, using a coding scheme validated in previous studies of maternal speech
that confirm its appropriateness across cultures (Bornstein, Tal, Rahn, Galperin, Pecheux,
Lamour, Toda, Azuma, Ogino, & Tamis-LeMonda, 1992; Rossi, Venuti, & Bornstein, 1998;
Venuti, Bornstein, Toniatty, & Rossi, 1997). Several functional taxonomies of maternal
speech have been developed (Delia Corte, Benedict, & Klein, 1983; Folger & Chapman,
1978; Morikawa, Shand, & Kosawa, 1988; Penman et al., 1983; Rondal, 1985; Sherrod et
al., 1978; Toda et al., 1990), and our coding system followed them closely.
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Main categories—(a) affect-salient speech—expressive generally nonpropositional
language that included encouragement [e.g., “Well done”!], discouragement [e.g., “Not that
way”!], Nonsense [Vocal sounds without meaning: e.g., “na na”], greetings [e.g., “Hello”!],
mimic [e.g., The child says “ba” and the parent repeats “ba”], singing and reciting [e.g.,
“Here we go round the Mulberry Bush…”], onomatopoeia [e.g., “Choo-choo”], and
conventions [e,g., “Yahoo”!];(b) information-salient speech—normally fully propositional
statements that give or ask information about the child, the parent him/herself, or the
environment.

Subcategories—Information-salient speech was also coded for type and referent.
Specifically, 3 subcategories differentiated the type of information-salient speech (direct
statements, questions, or descriptions) and, where applicable, 4 subcategories distinguished
the speech referent (child’s action, child’s internal state, parent, and environment). We also
separately considered (c) child name—use of child’s name or nickname normally to attract
his/her attention. (d) A fourth category of “other” maternal speech was also identified. Other
included unintelligible speech but also nonaffect, noninformation speech, such as
incompletely pronounced words for the purpose of stimulating child speech [“teleph…”] or
mother speaking on behalf of a toy. Including this category in analyzing the three categories
of interest also eliminated statistical limitations of linear dependence. Together, these four
categories are mutually exclusive and exhaustive of parental child-directed speech.

For maternal language, the coding unit consisted of each speech unit for which a single
functional category could be reliably identified, and the unit changed when there was a
change in coded unit type or when an utterance terminated and a silence of at least 2 s
ensued. Thus, the minimum unit size could be a single word [e.g., “Look”! (information-
salient speech, direct statement). However, the same utterance could contain multiple coding
[e.g., “take the cup [information-salient speech, type: direct statement, referent:
environment] and drink” [information-salient speech, direct statement]. On the basis of these
parameters, we determined the frequency of each category and subcategory of maternal
speech.

This functional analysis was applied to the transcripts by two independent coders. Although
coding was applied to the transcripts, viewing the video was essential to accurately code
maternal language. Therefore, coders could not be completely blind to child group as
children with DS are recognizable and those with ASD could sometimes be identified.
Coders were trained on the functional analyses of parental speech by an independent reliable
coder. Interrater reliability on 25% of the transcripts was carried out, and Cohen’s kappas
ranged from .79 to .96.

Verbatim transcriptions of child language were used to obtain the number of words, the
number of utterances, and the MLU on words. In Italian MLU words and MLU morphemes
are highly correlated (up to r(134) = .88; Venuti, de Falco, Esposito, Zannella, Villotti, &
Bornstein, 2011); MLU words was used in this study. Following standard procedures,
utterance segmentation was based on prosodic features and pauses. In addition, a set of rules
was applied to facilitate agreement between transcribers. Concerning child speech anomalies
(e.g., echolalia), when words (or speech units) pronounced by the child were repeated within
2 s, they were excluded from the total number of words; when more the 2 s occurred
between repetitions, the repeated words were counted in the total number of words and
constituted separate utterances. However, when the child repeated words (or speech units)
uttered by the mother, they were counted in the total number of words even when occurring
within 2 s from maternal speech.
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3. Results
3.1 Preliminary Analyses

Preliminary correlations between mother and child ages, maternal level of education, and
main categories of maternal speech were conducted to screen for possible covariates. Child
developmental age was–negatively associated with the frequency of maternal affective-
salient speech. No associations emerged between mother language and child chronological
age, maternal level of education, or SES. (Table 2 shows bivariate correlations; results of
partial correlations controlling for developmental age were similar and non significant.) In
consequence, child developmental age was controlled as appropriate in the analyses of
maternal speech. As described below further analyses showed that child MLU was
associated with maternal language (Table 4); moreover, child MLU and number of
utterances were associated, r(59) = .48, p < .001, and, therefore, MLU was also controlled as
appropriate in analyses of maternal speech. Although no significant correlations emerged
between maternal level of education and maternal language (Table 2), maternal level of
education was controlled in subsequent analysis because it has been shown to be strongly
associated with maternal child-directed speech (Vernon-Feagans et Al., 2008). No child
gender differences were found in maternal speech; therefore, we pooled the data for
maternal speech to girls and boys.

Categories of maternal speech were analyzed as frequencies and as proportions. With few
exceptions, fundamentally similar patterns emerged from the two analytic approaches.
Consequently, we report results for frequencies—the more directly measured variable.
Moreover, to control for differences in maternal “talkativeness” we carried out a 3-way
analysis of covariance on the total frequency of speech units, with group (TD, DS, ASD) as
between-subjects factor and child developmental age and MLU and maternal level of
education as a covariates. No main effect of group emerged (Table 3).

3.2 Main Maternal Speech Categories
Table 3 shows descriptive and inferential statistics for main categories and subcategories of
maternal speech in the three groups. A multivariate analysis of covariance (MANCOVA)
was carried out, with group (TD, DS, ASD) as a between-subjects factor, specifying the
frequencies of affect-salient speech, information-salient speech, child name, and other as
dependent variables; child developmental age and MLU and maternal education served as
covariates. Results showed a main effect of group. Univariate analyses on each category
showed (Fig. 1):

Affect-salient speech—A main effect of group was found for affect-salient speech.
Specifically, mothers of children with DS used more affect-salient speech than mothers of
TD children (DS-TD M difference = 12.56, SE = 3.48, p < .01). Mothers of children with
ASD did not significantly differ from the other two groups.

Information-salient speech—No difference among the groups was found for the
frequency of information-salient speech.

Child name—A main effect of group emerged for the frequency of using the child’s name.
Post hoc tests showed that mothers of children with ASD named their children more often
compared to mothers of TD children (ASD-TD M difference = 14.01, SE = 4.77, p < .02)
but did not differ from mothers of children with DS. Also, the latter were not different from
mothers of TD children.

Other—No difference among the groups was found.
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3.3 Subcategories of Maternal Information-Salient Speech
A MANCOVA was carried out, with group (TD, DS, ASD) as a between-subjects factor,
specifying the frequency of the 3 types of information-salient units as dependent variables;
child developmental age and MLU and maternal education level served as covariates.
Results showed a main effect of group (Fig. 2).

Direct statements—Univariate analyses revealed a group main effect for frequency of
direct statements; direct statements were used more often by mothers of children with ASD
and children with DS compared to mothers of TD children (ASD-TD M difference = 21.39,
SE = 7.04, p = .01; DS-TD M difference = 22.51, SE = 7.04, p < .01). No differences
emerged between mothers of the two groups of children with atypical development.

Questions—A group main effect emerged and post-hoc analyses revealed that mothers of
children with ASD and children with DS used fewer questions than mothers of TD children
(TD-ASD M difference = 20.68, SE = 5.95, p < .01; TD-DS M difference = 16.44, SE =
5.95, p < .05). No differences were found between mothers of the two groups of atypically
developing children.

Descriptions—No difference among the groups was found.

3.4 Referents of Maternal Information-Salient Speech
A MANCOVA was carried out with group (TD, DS, ASD) as a between-subjects factor,
specifying the frequencies of the 4 referents of information-salient speech as dependent
variables; child developmental age and MLU and maternal education served as covariates.
Results showed a main effect of group (Fig. 3).

Reference to child action—Univariate analyses yielded a significant group main effect
for child action; post-hoc results revealed that mothers of children with ASD and DS
referred to their children’s actions more often compared to mothers of TD children (ASD-
TD M difference = 24.40, SE = 8.01, p = .01; DS-TD M difference = 22.08, SE = 8.01, p < .
05), but did not differ from one another.

Reference to child internal state—No main or interaction effects were found.

Reference to the mother—The univariate analyses showed a group effect for mother’s
reference to herself. Specifically, the mothers of children with ASD referred to themselves
more often (ASD-TD M difference = 4.01, SE = 1.47, p < .05; ASD-DS M difference =
3.88, SE = 1.41, p < .05) compared to the other two groups of mothers who did not differ
from one another.

Reference to the environment—A main effect of group emerged for mothers’ reference
to the environment. Post hoc analyses revealed that mothers of children with ASD and DS
were similar to one another but both referred less often to the environment than mothers of
TD children (TD-ASD M difference = 34.14, SE = 7.33, p < .001; TD-DS M difference =
22.95, SE = 7.33, p < .01).

3.5 Child Language
Table 1 shows descriptive statistics for child MLU and number of utterances in the three
groups. Univariate ANCOVAs with group (TD, DS, ASD) as a between-subjects factor and
child developmental age as a covariate revealed main effects for group on both child MLU
and number of utterances (Table 1). Specifically, children with ASD spoke in shorter MLU

Venuti et al. Page 8

Res Dev Disabil. Author manuscript; available in PMC 2012 August 28.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



compared to the TD group and used fewer utterances compared to both other groups (ASD-
TD M difference = 4.01, SE = 1.47, p < .05; ASD-DS M difference = 3.88, SE = 1.41, p < .
05).

3.6 Associations between Mother and Child Language
Correlational analyses were carried out to investigate associations of the categories of
maternal functional language with child MLU and number of utterances within each group
(Table 4). No significant associations emerged between the categories of maternal functional
language and children’s number of utterances in any group. Positive correlations between
maternal functional language and child MLU emerged in the TD group. Specifically, in the
dyads with TD children positive associations were found between the frequency of maternal
Descriptions and child MLU and between reference to the Environment and child MLU. In
dyads with children with DS and ASD, no associations were found between maternal
language and child MLU. We compared groups correlation coefficients using Fischer’s Z
and found no significant differences between dyads with TD and ASD children for
Descriptions/MLU (z = .71, ns) and references to the Environment/MLU correlations (z = .
48, ns), whereas we found that in dyads with DS children correlations between Descriptions
and MLU (z = 2.68, p < .001) and reference to the Environment and MLU (z = 2.61, p < .
001) differed significantly from those in dyads with TD children.

4. Discussion
The main purposes of this study were to compare the functional features of maternal speech
directed to three groups of children of the same developmental age, children with Autism
Spectrum Disorder, children with Down syndrome, and typically developing children, and to
investigate associations between maternal functional speech and child language in each
group. To reach these aims mothers’ language during naturalistic dyadic play interactions
with their children were categorized in terms of primary functions and referents of each
speech unit. From the same play interaction, child MLU and number of utterances were
acquired.

Considering the main categories of maternal speech, we found that information-salient
speech in all groups exceeded affective-salient speech, as expected for mothers of children
with 2 years of developmental age (Bornstein et al., 1992; D’Odorico, Salerni, Cassibba, &
Jacob, 1999; Longobardi, 1995; Penman et al., 1983). At this stage, mother-child verbal
exchanges focus more on sharing meanings about the internal and external world than on
expressing affect (Venuti et al., 1997). Mothers in all groups used the same amounts of
information-salient speech. Affect-salient speech, which tends to decline over the first 2
years of life, was used more often by mothers of children with DS compared to mothers of
TD children, and this might be due to their children’s baby face-like dysmorphy, that makes
them perceived as more immature (Fidler, 2003; Fidler & Hodapp, 1999). The greater use of
affect-salient speech may also reflect the different parenting agenda of mothers of children
with developmental disabilities, which might include, especially for parents of children with
DS, an immaturity-dependent parenting style and stronger protective instinct (Hodapp 2000;
Fidler, 2003). This style might result in emphasizing an affect-salient way of speaking that is
usually directed to younger infants. Moreover, the use of the child’s name, usually to attract
the children’s attention, was more frequent in mothers of children with ASD compared to
TD children, likely a result of children with ASD’s deficit in engaging in social interactions
(Adrien et al., 1991; Hobson, 1993)

With respect to the different types of information-salient speech, our results showed that
direct statements were used less often by mothers of TD children compared to mothers of
children with either DS or ASD, whereas questions were asked more frequently by mothers
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of TD children than by mothers of children with either developmental disability We found
that descriptions were used equally by all mothers, suggesting that they offered similar
verbal scaffolding to their children’s exploration through descriptions of their external and
internal world (Longobardi & Caselli, 2007). These differences in maternal functional
language seem to partly follow the distinction between two maternal language styles --
interactive and controlling -- previously identified with typical development (Camaioni et al.
1998; McDonald & Pien, 1982; Olsen-Fulero, 1982). According to this distinction, some
mothers show an interactive style by using language to engage in reciprocal verbal
exchanges with their children, similar to conversations, asking them questions and avoiding
directives. Other mothers tend to show a controlling style characterized by more directives
and fewer questions. Notably, these two styles have been linked to positive or negative child
outcomes, respectively, in typically developing children (McDonald & Pien, 1982; Olsen-
Fulero, 1982). Based on this distinction in maternal language styles, in our study mothers of
children with either DS or ASD developmental disabilities, appeared more “controlling”
than mothers of TD children. A possible explanation of this finding lies in the difficulty
these mothers have in engaging their children in adequate reciprocal interactions; such
mothers may try to control the situation by over structuring children’s actions and giving
simple and repetitive prompts (Hoddap, 2002). However, in mothers of children with
developmental disabilities a directive style could have a different meaning and a positive
significance. The dual interpretation of directiveness in parents of children with
developmental disabilities has constituted an animated, intense, and still open debate in the
scientific literature (Cielinski et al., 1995; de Falco, Venuti, Esposito, & Bornstein, 2009;
Marfo, 1990; Marfo, Cynthia, Dedrick, & Barbour, 1998; McCathren, Yoder, & Warren,
1995). In this study, the category of maternal direct statements included both appropriate
structuring directions (e.g., “Throw the ball like this.”) and restrictions (e.g., “Stop
moving!”), and the positive or detrimental effects of this language style were not assessed
longitudinally, although at a concurrent level no association with child MLU was found.

With respect to the referents of information-salient speech, all mothers made reference to
child actions and to the environment more often compared to reference to the child’s internal
state and to themselves. Given the developmental age of their children, mothers oriented
their language more to the behaviors of their actively exploring children and to the
surrounding environment as the appropriate object of child exploration (Trevarthen &
Aitken, 2001). Mervis underscored the importance of maternal descriptions of the features
of objects for children’s category learning (Mervis & Mervis, 1988; Banigan & Mervis,
1988). However, references to the environment were made more often by mothers of TD
children when compared to mothers in the other groups. Reciprocally, references to child
action were made more often by mothers of children with ASD and DS compared to mothers
of TD children. The language styles displayed by mothers of children with ASD and DS
appear more focused on orienting children’s actions than on stimulating their attention to the
surrounding environment in attempts to support exploration, perhaps because mothers of
children with developmental disabilities need first to support their children in behavioral
planning and they focus less, or wait, to convey information about the surrounding world.
References to the child’s internal state, such as simple feelings (e.g., “Are you sad?”) or
physiological states (e.g., “You must be hungry”), were made with the same frequency by
mothers in all three groups, whereas references to themselves were made more frequently by
mothers of children with ASD than by those of children with TD and DS, suggesting that the
mothers of children with an important social-communication deficit, such as ASD, tend to
talk more about themselves possibly in consequence of the limited social responsiveness of
their children.

Altogether, the results of this study highlight similarities in maternal functional language
directed to 2 groups of children with contrasting developmental disabilities compared to that
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directed to TD children. Specifically, mothers of children with developmental disabilities,
compared to mothers of normally developing children, showed a specific style in their
verbal interaction, asking fewer questions and making fewer references to the environment
but using more direct statements and references to their children’s actions (McDonald &
Pien, 1982; Olsen-Fulero, 1982). Moreover, few characteristics emerged that specifically
differentiated maternal speech in the two atypical conditions compared to TD: the tendency
to use more affect-salient speech by mothers of children with DS, and the enhanced use of
child name and of reference to themselves by mothers of children with ASD.

Besides differences, we found several general similarities among mothers in the 3 groups
(they were the total amount of maternal speech and of information-salient speech, the
frequency of descriptions and of references to the children’s state) suggesting that, even
when interacting with children with developmental disabilities, mothers activate a functional
speech register that is appropriate to child developmental level and may favor scaffolding of
interaction and language growth.

Concerning child language, children with ASD, although matched for developmental age to
children with TD and DS, spoke in shorter MLU and fewer utterances during mother-child
interaction. This finding is consistent with the socio-communicative impairment that
represents the core deficit in ASD (DSM-IV, APA, 1994; ICD-10, WHO, 1993). In
consequence, we statistically controlled MLU in our investigation of the functional features
of maternal speech directed to children with ASD, DS, and TD. Thus, the differences we
found between mothers of TD children and children with developmental disabilities can be
attributed to child diagnostic status rather than to child language level.

In line with previous studies, we found a significant association between maternal language
and child MLU (Rondal et al., 1978, 2006), but only for TD mother-child dyads.
Specifically, in dyads with TD children frequencies of maternal descriptions and maternal
referents to the environment were positively associated with child MLU. Relations between
these features of maternal language and child MLU appeared weaker in dyads with ASD
children and absent in dyads with DS children. However, it is also important to note that the
small inter-subject variability in MLU shown by children with DS may have affected the
correlations, and in general the small ns of the subgroups of participants may have reduced
the power of our analyses. One possible interpretation of differences in the groups is that
mothers of TD children adapt their verbal stimulation to the language level expressed by
their children, whereas mothers of children with developmental disabilities, and especially
those of children with DS, do not adapt their functional language to the language complexity
expressed by their children in the interaction session (and may calibrate their verbal
scaffolding on other aspects of the child). However, our study was cross-sectional, and the
direction of the associations must be interpreted with caution. It could be that TD children
express more language complexity in response to greater maternal verbal stimulation,
whereas the expressive language of children with DS and ASD is less influenced by the
amount of maternal stimulation.

Several limitations of this study should be mentioned. Most notably, having larger samples
would allow a grater generalization of the data. Second, as mentioned, data in this study are
cross-sectional, and direction of the effects is undetermined. Adding longitudinal
measurements of children’s language development would permit us to predict associations
between the different categories (and subcategories) of maternal speech and children’s
subsequent language. Third, we did not measure developmental age of typically developing
children and assumed it was equivalent to their chronological age; although we deduced
from clinical reports, interviews from the parents, and our own observations that these
children were not delayed or atypical in their general development, controlling for their
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actual developmental age would have augmented the validity of our findings. Additionally,
even though groups were matched on developmental age, it seems possible that the greater
set of life experiences of the two groups of children with developmental disabilities might
lead their mothers to speak to them differently. The free-play session lasted only 10 min;
therefore, the data sample might have low reliability, especially for child language. Finally,
future work should also consider associations between maternal language and the level of
specific child skills that might influence mother-child interaction. As an example, in our
study maternal language could reflect difficulties in symbolic play (Jarrold, Boucher, &
Smith, 1993) and joint attention (Meindl & Cannella-Malone, 2011) of children with ASD
and difficulties in exploratory play and sustained attention of children with DS (Venuti, de
Falco, Esposito, & Bornstein, 2010). For instance, the literature suggests that children in
these groups differ in the ability to initiate and respond to joint attention bids, to sustain
focus of attention, to talk about internal states of self and other, and to engage in different
types of play activities

This study has some developmental and clinical implications. Consistent with a view of
mother-child interaction as a bidirectional transaction (Bornstein, 2002; Sander, 2000; Stern,
1985; Trevarthen & Aitken, 2001; Van Egeren, Barratt, & Roach, 2001; Venuti, de Falco,
Giusti, & Bornstein, 2008), our results show how the child’s condition is clearly associated
with a crucial aspect of maternal interactive style, namely the language functions mothers
use during dyadic interactions. These findings also point to mothers’ aptitude to tailor
language to the special needs of their children (Longobardi & Caselli, 2007). However, the
diagnoses of the two subsamples of children with developmental disabilities targeted in this
study implied salient differences in their socio-communication skills that constitute a core
deficit in ASD and a relatively preserved area for children with DS. It appears that mothers
of children with developmental disabilities, in attempt to tailor their language to the special
needs and behaviors of their children, may display some non-optimal features (being more
controlling and less oriented toward the environment) which could be profitably targeted for
early intervention with foci not only on specific child skills but also on mother-child
interaction. Such programs may help mothers enhance other effective ways of speaking with
their children, such us using more questions, fewer direct statements, and more reference to
the environment, which in turn might facilitate child language and social development. The
specific differences we observed between mothers of children with developmental
disabilities compared to those of TD children apparently only concern mothers’ attempts to
reiterate behaviors that are likely to be successful when directed to TD children but are
instead unsuccessful when directed to children with developmental disabilities. As an
example, mothers of children with ASD may call their name to get their attention without
getting a response and might therefore perseverate in calling them, sometimes
unsuccessfully. The same may happen for directive speech. A specific intervention with
parent-child dyads should help parents understand which behaviors and language are most
likely to be successful in regulating interaction with their children and which, by contrast, do
not achieve useful results. Such awareness may help parents to persevere in cases of
interaction failures and lead to changes in their “intuitive parenting”, hopefully toward
strategies more suitable for the special needs of their children.
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Figure 1. Main categories of maternal speech by group
Note. Bars with different superscripts represent significant mean differences (Tukey HSD
post-hoc tests for p < .05.)
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Figure 2. Type of maternal information-salient speech by group
Note. Bars with different superscripts represent significant mean differences (Tukey HSD
post-hoc tests for p < .05).
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Figure 3. Referent of information-salient speech by group
Note. Bars with different superscripts represent significant mean differences (Tukey HSD
post-hoc tests for p < .05).
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