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Abstract

Backgromons in parenting, more specifically less responsive and more directive parenting,
contribute £6 lang@age difficulties for children experiencing adversity. Further investigation of
associationSibetw€en.specific responsive and directive behaviours and child language is required to
understi'\cMhaviours shape language over time within different populations. As language is
dyadic, fur!er exploration of how mother—child interactions moderate associations is also
important.

Aims: To i@ associations between specific responsive and directive maternal behaviours, the
mother:

quality of —child interaction (fluency and connectedness) and child language in a cohort
experiencimity.

Methods res: Pregnant women experiencing adversity were recruited from maternity
hospitals in Australia. At 12 months, videos of mother—infant free play were collected. Videos were
coded for behaviours and fluency and connectedness (n = 249). At 36 months, child
language red using a standardized language test. Linear regression models were used to

examine as§gciations and the moderating role of fluency and connectedness was explored.

Outcomes : Responsive yes/no questions were positively associated with language scores.
Unsuccesst@l r tives were negatively associated with language scores. The moderation effect of
fluency and connectedness was equivocal in the current data.

Conclusions jcations: Findings reproduce and extend previous research highlighting key

feature er—child interactions associated with child language trajectories. Findings also
augmen edge of risk and protective factors related to language for children experiencing

adversity and highlight where targeted interventions might be successful.

or
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<A>Wha! !IIIS paper adds

<B>What iSia dy known on the subject

In previeusmeseaneh with this cohort, associations between responsive and directive maternal

months. Ma Imitations at 12 months were positively associated with vocalizations and words
at 12 and . Maternal successful redirectives at 12 months were negatively associated with
children’s gth of turn at 24 months.

92,

<B>What t: adds to existing knowledge
At 36 mon ren were followed up and language was directly assessed using a standardized

aper reports on how maternal behaviours at 12 months continued to shape

Is over time. Child language skills may be more stable at 36 months than at the earlier
ages previously investigated. Hence, this paper provides more robust data in which to explore

mother—cmations.

<B>What are tential or actual clinical implications of this work?

Includi iwe yes/no questions in parent-implemented language promotion activities for
families experiencing adversity may be beneficial in later infancy. Findings also suggest directive
maternal bSaviours (i.e., unsuccessful redirectives) could be used alongside other child, familial and
parental fa upport early identification of children at risk of language difficulties.

o,

<A>Introducti

Develo uage difficulties disproportionately affect children from disadvantaged
backgrounds, mostinotably those from low socioeconomic status (SES) families (Pan et al. 2004).
Prevalence®estimates in the general population range from 7% to 13% (McLeod and McKinnon
2007), but are substantially higher in at-risk populations, with estimates rising to around 30-50%

(Locke et a A broader range of environmental risk factors for language difficulties has been
identified, includimg teen parenthood, lone parenthood and poor parental mental health (Pan et al.
2005, S ecutive Education Department, 2008, Keown et al. 2001). For the purpose of this
study, the versity will be used to encompass this broader range of factors associated with

lower language trajectories, beyond just SES measures. Parenting has the potential to mediate the
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impact of such risk factors on early language development (Lugo-Gil and Tamis-LeMonda 2008), with
increasing parental responsivity typically the focus of early language interventions (Kong and Carta
2011). However, it is unclear what the association is between parenting behaviours targeted in these

interven nguage outcomes over time for children from backgrounds of adversity. This

study addre is gap by exploring parenting behaviours in relation to child language within a
large coho @ ralian children experiencing adversity.
IEn8@UFEGIAL |y, there is increasing international interest in the development of programmes

to support¥@anguage acquisition for children at risk of poorer language (Lindsay et al. 2012). As
rogrammes typically focus on promoting parental responsivity, that is, provision

mentioned,
of expediti@us, serflantically contingent and appropriate responses to what a child has said or done
(Tamis-Le al. 2001). The focus on parental responsivity is primarily due to an association

between rmness and better developmental outcomes, particularly cognition and language

(Eshel et a or at-risk parents, the focus on parental responsivity is also important because,

for a varie ns, these parents may be less responsive and more directive with their children;
a contributory fact@r in poorer language outcomes (Keown et al. 2001). Moreover, there is

promising that when at-risk parents are supported, they can modify interactions with their
children w y rn, encourages language learning (McGillion et al. 2017). Differences in parent—
child intera@ti ntribute to variations in child language development and are experienced by
children in their day-to-day lives. Thus, motivation for promoting parental responsivity to facilitate

early child (& 2 is sound.

<B>Developm cultural and socioeconomic considerations
Althou parenting behaviours are considered optimal for early language development,

it is probable that directive behaviours (such as prohibitions and redirectives) may also play a role. At
younger ais, or during earlier developmental stages, successful redirection (i.e., when an adult
shifts the c

ntion from what they are focused on to what the adult wants them to focus on),
e, can be appropriate for a child’s level and engagement (LIloyd and Masur

younger infants may benefit from successful redirection in order to acquire early
word—object associations (Matatyaho and Gogate 2008). Furthermore, beliefs about children and
child-rearing vary with cultural background, with directive parenting practices typical in many
culture sufivi wa-Froelich 2004). Feasibly the direction or strength of associations between
directiv i

language outcomes may differ by cultural group. For example, a positive
associatio n found between directive parenting and child language in cohorts of African-
American childrenfShimpi et al. 2012, Dyer et al. 2014), whilst a negative association has been
establishe n directives and language in cohorts that are predominantly European-American
(e.g., Masur e 005) or Australian (Conway et al. 2017). Additionally, associations between
directiv ours and child language may also vary with SES. For example, in lower SES families
directive beha¥ have been negatively related to language (Hart and Risley 1995, Pan et al.

2004), whilst in higher SES families there is limited evidence of this negative association (Bornstein
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and Tamis-LeMonda 1990, Baumwell et al. 1997). Purely viewing adult directiveness as a negative
construct may limit our understanding of directiveness and how it relates to child language (Pine
1992).

T

<B>CurrenQﬂ parental behaviours and child language

To idenm‘y of parent—child interactions that may facilitate or hinder language acquisition,
examinati ific maternal behaviours encompassed within responsive and directive parenting

is required asek et al. 2015). As stated, studies exploring directive behaviours have reported

equivocal fipdings @epending on child age and familial or environmental characteristics. Various
studies have alSo identified responsive behaviours associated with child language. Responsive
imitations,Mns and questions are often positively associated with child language in middle-
income co (P@mis-LeMonda et al. 2001, Levickis et al. 2014, Paavola et al. 2005). Positive

associatio n responsive labelling/descriptives and child language have also been reported

(Paavola et al. 2005, Masur et al. 2005), however, not universally. For instance, descriptives at 9
months predicted when infants would start imitating and using first words, but no associations were
found at 13¥Imonths (Tamis-LeMonda et al. 2001). Furthermore, a negative association between 24-

month lab

£

-month language has also been reported (Levickis et al. 2014). To date,
association ly been described in mid to high SES families. Moreover, aside from the Levickis
et al. (2014] st esearch has been limited by smaller samples and potential selection bias due to

recruitment metiods (Webb and Bain 2015).

dl

<B>Ext search

Research demonstrates that exposure to directive behaviours does not necessarily equate to poorer
child Ianguﬁe; exHosure to responsive behaviours does not necessarily equate to better child
language. Yet, parent-led language interventions primarily focus only on responsivity (Kong and

and Kaiser 2011). Further exploration of associations between specific directive
aviours in relation to child language, in different populations, across
developme es, is necessary. Focusing on cohorts experiencing adversity who are at greater

Further ) r—child interactions do not occur in isolation, but are socially shaped (Gros-Louis

et al. ZOHre, the mother—child dynamic is an important piece of this puzzle. Inclusion of a

measure o her—child interactional dynamic within this type of research is also warranted.
Co the mother—child dynamic, the fluency and connectedness of mother—child

interactions (i e conversational or interactional balance between the mother and child, their
sharing of turns and smooth transitioning between topics) may be particularly
important for dult language facilitation and child language learning (Adamson et al. 2012;

Hirsh-Pasek et al. 2015). The fluency and connectedness of mother—child interactions at 12 months
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has already been explored in relation to 12- and 24-month language with this cohort (Smith et al.
2017, 2018). Fluency and connectedness was coded from mother—child free-play videos. Seven
responsive and directive behaviours were also coded from the videos. Maternal imitations used at
12 mon sitively associated with child vocalizations and words at 12 and 24 months. These

associationg tronger in more fluent and connected mother—child interactions. By 24 months,

successful es (i.e., when a mother successfully shifted her child’s attention from what they

were focused on to what the mother wanted them to focus on) were also negatively associated with
chiIdren-s r!ean |ength of turn at 24 months; an association which was ameliorated in fluent and

connected ions. Responsive labels, responsive questions, prohibitions and unsuccessful

redirective@nrelated to 12- or 24-month language.
<B>The cuWy

The curren ports on associations between seven responsive and directive maternal
behaviours codedi 12 months and child language assessed using a standardized measure at 36
months. The moderating role of fluency and connectedness was also explored. Findings augment
and exten@wledge of how different dimensions of maternal behaviours continue to shape

language t s over time. Findings also have the potential to inform targeted language
promotionmmes for children experiencing adversity.

<A>Me

<B>Stu n and participants

This study is nested within [AQ2] the XXX trial. The trial is a prospective, longitudinal, randomized
controlled @rial exploring the effectiveness of sustained nurse home visiting provided to women
experienci ity. The current study comprises data from the control arm only to eliminate

interventiog

5. Pregnant women experiencing adversity were recruited from Australian
maternity in 2013-14 (n = 722). Indicators of adversity were two or more of the following:
current smoking, young pregnancy (< 23 years), no support during pregnancy, poor/fair/good health
(versus verif'good/excellent general health), anxious mood, not finishing high school, not having a
househ a long-term illness, not living with another adult and/or never having a job.
Indicathen following a pilot screening and data linkage where a statistician examined
algorithms to identify which criteria would best capture women experiencing adversity. Women
without sufficient Bnglish to answer verbally presented questions were excluded. Following the

baseline a t, participants were randomized to intervention (n = 363) and control (n = 359)

arms. Wome 8th arms completed face-to-face assessments at child age 12 months. As part of
ﬂ.@ mothers and children were videoed during free play. Participants in the control arm

for whom weé jdeos were included in this study (n = 249, 80.1%). Women were followed up
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when their child was 24 and 36 months. At 36 months the CELF-P2 was administered to 180 children
(72.3%).

ents baseline participant characteristics. Women were on average 28.4 years,
chiefly born ipgAustralia (n = 204; 81.9%), followed by India (n = 12; 4.8%) and New Zealand (n = 5;
2.0%). Twe @ omen (10.3%) used a main language other than English at home, including
Malayalamiig 8li, Telugu, Filipino and Arabic. According to the Australian Socioeconomic
Index fdl AREESISEIFA) over one-third of women lived in the most disadvantaged quintile (35.3%).

7

conditions i g hearing impairment; no children were diagnosed with hearing impairment. At

the 36-mo roportionally more women were living with their husbands/partners than at
baseline (3 us 25.3%).

<tab 1>

<B>Ethics

gained [AQ2] from XXXX (HREC Number: 32296A) for the XXX study. Site-
specific apRko ere also gained from study locations. Ethical approval was also gained [AQ2]
from XX, Human Research Ethics Committee for the current study (Ethics Application ID 1545222.1).

Ethical app,

danu

<B>Pro

[AQ2] The XXX researchers conducted all face-to-face assessments in the home. At the 12-month
assessmen r and child were video recorded during 8 min of free play. Women were

provided withgamidentical set of age-appropriate toys and encouraged to play with their children as

Data for the current study come from analysis of 5 min of footage from the
middle of e3® eo0. The middle section was chosen to allow for warm-up and fatigue.

-

<B>Matwiours (predictor variables)

Four mate nsive behaviours were coded at 12 months: verbal imitations, responsive labels,
responsive wh- tions and responsive yes/no questions. Behaviours needed to be relatively

frequent and easjlygobservable to be coded from free-play videos at 12 months. Questions were

and yes/no as there may be a different language learning benefit dependent on the
ehaviours were only counted as responsive if the mother acted within 5 s of the
child’s preceding a€tion (Baumwell et al. 1997). Redirectives and prohibitions were selected as

directive behaviours. Redirectives were delineated into successful and unsuccessful due to ambiguity
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about the language learning benefit when a child is successfully versus unsuccessfully redirected
(Shimpi and Huttenlocher 2007). Detailed descriptions of maternal behaviours can be found in table
2. Maternal behaviours were coded using Observer™ XT software by the first author. Maternal
behavioHltually exclusive but not exhaustive, thus maternal language that did not fit into

one of the mned categories was not coded.
<tab 2>

]

<B>F/uencmnectedness (moderator variable)

Fluency an ctedness of mother—child interaction was also measured at 12 months. The scale

was implemith guidance from Professor Lauren Adamson (who co-authored the scale) and

by referrin ommunication Foundation Rating Items technical report (Adamson et al. 2012).
Fluency anﬁtedness was rated on a Likert scale from 1 to 7. Descriptors and behaviours of

scores of 1, 4 and Bwere detailed in the report. There were originally no behavioural descriptors for
remaining ®The first and fifth authors used training videos to standardize coding for scores of

1,4 and 7,Esign behaviours to scores of 2, 3, 5 and 6. Interrater reliability was then
ti i

conducted | reliable agreement could be met. Behavioural descriptors for all scores were
documented for reference during implementation. Fluency and connectedness was measured during
the same i 2-month footage used to code maternal behaviours. Owing to the young age of
the childre d achieved 6 or 7 so the maximum fluency and connectedness rating obtained
was 5. ils behavioural descriptors for fluency and connectedness scores.

<tab 3>

able 4 presents correlations between maternal behaviours and fluency and connectedness.
Fluency and connectedness and labels were positively correlated with all other responsive
behaviour#luencx and connectedness was negatively correlated with unsuccessful redirectives.
w

Yes/no an -questions were positively correlated. All three directive behaviours were positively
correlatedc

<tab 4>

-

<B>ThirlH language (outcome measure)

Three subtests of the CELF-P2 were administered at 36 months: Sentence Structure (SS), Word
Structure (3

[AQ3] C&

<B>Interrater reliability

Expressive Vocabulary (EV). The three subtests scores combine to achieve the

This article is protected by copyright. All rights reserved.



For all measures collected at 12 months, interrater reliability was conducted on 10% of the sample.
Videos were randomly selected and coded by a second coder (fifth author). Intraclass correlation

followin
(.92), prohi
and connee

coefficients (ICC) were used to assess interrater reliability. Reliability was excellent with the
Hs: imitations (.95), labels (.97), responsive questions (.94), yes/no questions

0

1.0), successful redirectives (.92) and unsuccessful redirectives (.96). For fluency
the weighted kappa statistic (k) was used to measure interrater agreement;
agreement was met when both raters achieved the same score or one score apart. Substantial
agreemgn m between raters (k = 0.80). Regarding 36-month CELF-P2 assessments, subtests
were initia[h and entered into [AQ2] the XXX database by the administering researcher. All

data were ws-scored and checked by a colleague.
<B>Statisthis

To explore ons, a correlation matrix of predictor (maternal behaviours) and outcome (CELF-
P2 CL scores; vari;Ies was generated. Significant associations were investigated using linear
regression models. Maternal behaviours were included individually in unadjusted linear regression
models as @s of CELF-P2 CL scores. Analyses were then extended to adjust for potential

confounde ge at assessments, gender, maternal education, family history of speech,

language ane acy difficulties, birth order and main language spoken at home. As maternal

behavioursd ccur in isolation, six child communicative behaviours were coded from the 12-

month vided ontrolled for in the analysis (vocalizations, words, looks to mother’s face,

pointin ay and showing/giving mother an object). See Smith et al. (2017) for more
information a 2-month communicative behaviours. A sensitivity analysis was conducted to
examin ect of including/excluding women who spoke a main language other than English at

baseline in regression models; no significant differences were found so data is presented for the
whole sample.

Ash interventions often treat responsive language facilitation strategies (such as
imitations g
Kaiser 201

s) as separate from the quality of the mother—child turn-taking (Roberts and
and connectedness was treated as a moderator rather than a predictor.

ignificant maternal behaviour and child language associations in adjusted regression
d whether the associations differed by the dyad’s level of fluency and
connectwple slopes were plotted to estimate the change in child language score
associated wj e-unit increase in each maternal behaviour, whilst keeping fluency and
connectedness coffstant at different values between 1 and 5.

<
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<A>Results
<B>Descriptive statistics

Eleven vMunder 5 min (208-274 s), so results are presented in the rate of maternal
behaviour te. Labelling was the most common responsive behaviour (85%; mean =1.21,
standard d =1.10, range = 0-6), followed by responsive questions (78%; mean =0.65, SD
=0.64, ﬁnﬂZ), yes/no questions (70%; mean =0.48, SD = 0.57, range = 0-3.2) and imitations
(60%; meam=0.40, SD = 0.46, range = 0—2.2). Regarding directive behaviours, 82% of mothers used
successful h/es (mean =0.55, SD = 0.47, range = 0-2.2), 62% used unsuccessful redirectives
(mean =0.587 SD=.92 range = 0-5.6) and 43% used prohibitions (mean =0.34, SD = 0.71, range = 0—
6.2). The a LF-P2 CL score was 0.6 SDs below the Australian population mean of 100 (mean
=91.29,ra —124, SD = 14.68). Average scores for the individual CELF-P2 subtest were also
below poptla eans (10) at 8.92 for SS (n = 178; range = 4-15, SD = 2.83), 7.86 for WS (n = 176;
range = 3—15,SD'= 2.99) and 8.31 for EV (n = 176; range = 2—14, SD = 3.04).

-

<B>Culturacces in maternal behaviours
Two-sampl were used to compare maternal behaviours for women whose main language

was Englishgfi

dt baseline versus women who spoke another main language, that is, had English
as an addi \.E guage (EAL). For imitations, there was a significant difference in scores for MLE
(mean = .35, SD = .46) versus EAL speakers (mean = .57, SD = .52); t(242) =-2.26, p = .025. For
respon stions, there was a significant difference in scores for MLE (mean = .70, SD = .65)
versus EAL sp (mean =.29, SD = .45); t(242) = 3.07, p = .002. For labels, there was a significant
differe for MLE (mean =1.25, SD = .1.07) versus EAL speakers (mean = .74, SD = .87);
t(242) = 2.33, p = .021. For yes/no questions, there was a significant difference in scores for MLE
(mean =.52, SD =.57) versus EAL speakers (mean =.22, SD = .49); t(242) = 2.53, p = .012. For
unsuccessf&tives, there was a significant difference in scores for MLE (mean = .47, SD = .73)
versus EAL speakers (mean =1.57, SD = 1.67); t(242) =-5.96, p = .000. There were no significant
differences w@ ibitions or successful redirectives.

<B>Adv£tors and maternal and child variables

CorreIathzn adversity indicators and maternal behaviours have previously been reported
(Smith et of. For reference, imitations were negatively correlated with current smoking (.15,
p=.018)a

ishing high school (.14, p = .024). Yes/no questions were negatively correlated
job (-.14, p = .023). Fluency and connectedness was negatively correlated with

school (-.16, p = .013) and never having a job (-.15, p =.022). Prohibitions were
ted with young mothers (.12, p = .044), health issues (.13, p = .046), no support

(.13, p=.049) an
correlated with no support (.23, p = .000) and no household income (.13, p = .047). Correlations

ever having a job (.13, p = .042). Unsuccessful redirectives were positively
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between CELF-P2 CL scores and adversity indicators were also explored for the current study: no
correlations were significant.

@ jour—child language associations

To examine associations between specific responsive and directive maternal behaviours at 12
monthsan nguage skills at 36 months, a correlation matrix of maternal behaviours and
CELF-P2 CL, as derived (table 5). Only two correlations were statistically significant with small

(.1) to modgmatekeffect sizes (.3). Yes/no questions were positively correlated with CELF-P2 CL scores
(.19) and ulisuccessful redirectives were negatively correlated with CELF-P2 CL scores (—.22).

<tab 5> w
<B>Adjusted linea;egression models

The two si orrelations were explored in linear regression models. Yes/no questions
positively peedicted CELF-P2 CL scores (coefficient = 4.57, 95% confidence interval (Cl) = [.26, 8.88], p

=.038). Unsuccessful redirectives negatively predicted CELF-P2 CL scores (coefficient = —4.15, 95% Cl

= [-6.95, —m .004). Table 6 presents adjusted associations.

<tab 6>

<B>Mo§/uency and connectedness

Associations between yes/no questions and CELF-P2 CL scores and unsuccessful redirectives and
CELF-P2 Chere explored using fluency and connectedness as a moderator (table 7). There

was no signifiait interaction between yes/no questions and fluency and connectedness (F(16,124) =
2.83,p=.2 ake was no significant interaction between unsuccessful redirectives and fluency
and connec 85 (F(16,124) = 3.02, p = .959). Subtle effects can be missed in standard tests of

slopes wer&still computed.

interactrirkwood and Sterne 2005) so although interactions were not significant, simple

s for yes/no questions and CELF-P2 CL scores were significant when fluency and

connected held at two (coefficient = 6.73, 95% Cl = [.52, 12.93], p = .034) and approached
significance when Reld at one (coefficient =9.57, 95% Cl = [-.27, 19.41], p = .057). Simple slopes for
unsuccess ctives and CELF-P2 CL were significant when fluency and connectedness was held

=-3.82,95% Cl = [-6.73, -.92], p = .010) and three (coefficient = -3.90, 95% Cl =
.040). See figures 1 and 2 for simple slopes.

at two (coeffiei
[-7.61,

<tab 7, fig1, 2>
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<A>Discussion

This prospective, longitudinal study of women facing adversity and their children has shown that
maternaws yes/no questions and unsuccessful directives used during free play at child age

12 months associated with their children’s language scores at 36 months. This has extended

ithin this cohort by identifying that, whilst imitations and successful redirectives
bciated with expressive language at 12 and/or 24 months (e.g., vocalizations,

words, e aMI@AZER of turn), different maternal behaviours were associated with language scores at

<B>Succes§s unsuccessful redirectives
Difference ciations between language outcomes and successful and unsuccessful redirectives

in this coh ime provides further evidence that not all directives are comparable (Pine 1992).
Our finding§suggest that child age, developmental level and/or attention skills play a role in the
association. We found no evidence that successful redirectives were associated with CELF-P2 CL
scores at 3 , in contrast to the negative association discovered with children’s mean length
of turn at s in this cohort (Smith et al. 2018). This finding is also contrary to the positive
associati between successful redirectives and child vocabulary during infancy in Shimpi
and Hutten 2007).

nsuccessful redirectives, we observed a stronger negative association with
language at 36 than at 12 or 24 months. At these earlier ages, unsuccessful redirectives were
negatively correlated with child language but they were not significantly predictive in adjusted
models (Snu 2017, 2018). This finding aligns with previous research in suggesting that
directive behamigtlrs may not impact early language outcomes, but continued exposure to these
types of di @- thaviours may be detrimental to later language (Matatyaho and Gogate 2008).

Unsuccessf ectives, in particular, may be more disadvantageous for language learning during

toddlerho they were associated with 36-month language. Theoretically, children who
consist i t on potential word learning opportunities may be at greater risk of poorer

language (iimpi ’]d Huttenlocher 2007).

ing factor regarding successful and unsuccessful redirection in infancy is that

successful redirection may reflect more advanced early attention skills; an important foundation for
omasello and Todd 1983). Unsuccessful redirection might have occurred less
ants who were more capable of shifting their attention. Additionally, mothers
o redirect their child’s focus may have employed different strategies or provided
more appropria aterials when compared with mothers who were unable to redirect their child

(Hart and Risley 1995). Additionally, poor early language may drive increased use of redirective
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behaviours, such as interruptions and topic reintroductions (van Balkom et al. 2010). Redirectives
may therefore have been used during communication breakdowns with children who had poorer
language. Disentanfling these explanations remains difficult within the current study design.

<B>Respo@urs

A surpranmwas the positive association between responsive yes/no questions and CELF-P2
CL scores a ths, when no associations were discovered at 12 or 24 months. One earlier small
study foundgma al yes/no questions at 10 months predicted vocabulary 2 months later (Paavola
et al. 2005 Paavala et al. (2005) propose that yes/no questions help scaffold early conversation
with prelinguistic infants who are unable to answer more abstract questions. Plus, yes/no questions
also often flinglfor®ias a label or descriptive (e.g., ‘Is that a cat?’ or ‘Are you hungry?’). Feasibly,
exposure t Iy#¥es/no questions in the current study provided infants with linguistic input and
allowed th take in early conversations; opportunities other responsive behaviours may not
have provided to same extent. This is a novel finding as it is the first time that this association

has been reported in a large cohort of women and children experiencing adversity.

If \&:no ;uestions play a labelling role, it is noteworthy that maternal responsive labels
were not associated with language outcomes. Possibly the narrow definition of labels, as

operationdlize e current study, may have influenced findings. However, associations between
t

labels/des nd early language are ambiguous (Tamis-LeMonda et al. 2001, Levickis et al.

2014) seyfiinghi y reflect the equivocal association between labels and early language. Maternal
wh-questio also been related to child language (Tamis-LeMonda et al. 2001, Levickis et al.
2014) but lations were discovered in the current study. Different question types may be
more a pecific periods of linguistic development, therefore yes/no questions may have

been more suitable than wh-questions at 12 months of age (Rowe et al. 2004). Also, as the CELF-P2
is a summalive assessment, it may not have captured features of early language promoted by
maternal \hons, for example, use of language to talk about the past (Tamis-LeMonda et al.

2001). Imitaffic ere positively associated with 12- and 24-month language in this cohort (Smith et
al. 2017, 2 absence of an association at 36 months might indicate that imitations are more
effective at shaping early words. Or, as Levickis et al. (2014) found imitations at 24 months predicted
36-month l@nguage, it could be that imitation have a more proximal impact on word learning i.e.,

S

<B>Fluency and coinectedness

How fluency

imitati the next linguistic stage.

nnectedness acted as a moderator in this data set is difficult to interpret. At
earlier more fluent and connected interaction strengthened positive maternal—child
associations tween imitations and child words) and ameliorated negative associations (i.e.,

between successful redirectives and the child’s length of turn). There were no such clear trends in
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this data. As the 36-month findings do not align with earlier findings, perhaps moderation effects
reduce with child age or a longer/more representative play sample at 12 months may be required to

explore associations fully. This exploratory work suggests how a more nuanced approach can be
taken toHly language learning. However, to investigate these issues further, repeated and

extended minteractional quality and maternal behaviours are needed.

H
<B>Culturefand maternal behaviours

There wer differences in the regression analyses when women who spoke a main language were
included/eXcludediffrom the sample. Yet, compared with women whose main language was English
at baseline, women who spoke a main language other than English were significantly less likely to
use responSivalWwh®juestions, yes/no questions and labels, but more likely to imitate and

unsuccessf ect. Findings align with past research suggesting that directive, less responsive
parenting may be typical in different cultures (Vigil and Hwa-Froelich 2004). However, the
higher rates of im;tions for mothers who spoke a home language other than English also suggests
that they were more responsive to their child’s vocalizations. Importantly, maternal behaviours that

echo their ghild’s language (i.e., imitations and expansions) seem particularly important for early
language aﬂ' iti@n (Masur et al. 2005, Levickis et al. 2014, Tamis-LeMonda et al. 2001), including

for childrend isggohort (Smith et al. 2017, 2018). Furthermore, the negative association between
unsuccessmtives and child language has been found to weaken when adjustments were
made for mate expansions of child language (Conway et al. 2017). Thus, although directive styles
sidered disadvantageous when compared with responsive styles, mothers who

speak a main ge other than English may have different profiles of behaviours; profiles which
ected in the current literature. Professionals should therefore consider parental
behaviours within't

L

<B>Adversit: aternal behaviours

e context of cultural norms and views on language facilitation (Lieven 1994).

The Family odel (Conger et al. 1997) suggests that parents with fewer financial resources

experience j d stress managing their own basic needs and those of their child which, in turn,
leads to parer maternal mental health giving rise to less effective parenting; these parenting
differe

demons ive correlations between directive behaviours and adversity indicators related to

financial r when there were no correlations between adversity indicators and child
language. Feasiblyj’he direct impact of adversity on child language is mediated by parental

il and Tamis-LeMonda 2008). However, the absence of a correlation between

irectly impact child outcomes. Current findings appear to align with this model in

behaviours

rs and child language could also be linked to the assessment tool. As there are
| and linguistic biases attached to standardized language tests (Lidz and Pefia 2009),

the CELF-P2 ma t have accurately reflected the children’s language skills.
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<B>Implications

One mamlication is that of identification of explicit responsive behaviours associated with
later langu ﬂ in a cohort of children at risk of poorer language. Importantly, different aspects
of child-dirg@etedsfeech may not be equally important at different stages of child development
(Rowe ?QOW research with this cohort identified positive associations between maternal
imitations @nd infant language. In the current study maternal yes/no questions were positively
associated onth language. Imitations and yes/no questions may be beneficial to include in
programmgs suppP@rting early language for children experiencing adversity, with specific behaviours
potentially uable at different stages of development.

A fmmcal implication of this study is that of identifying specific maternal behaviours
which coul used as additional factors for predicting early language trajectories. Current

knowledge ation level risks (such as male gender, family history of speech and language
difficulties and lower maternal education) has not been converted into a means of dependably
estimating an individual’s risk of language difficulties (McKean et al. 2016). To identify better
individual Eere is growing interest in multifactorial risk modelling which combines child, familial
and paren teristics (McKean et al. 2016). Current study findings could augment knowledge

of early pargiii ehaviours or characteristics which are protective of, or a barrier to, optimal

Five minutes of free play at 12 months may have been insufficient to capture fully the frequency and
range of maternal behaviours used by participants. Additionally, parental behaviours may change
dependings interaction type; only one interaction was coded that may not have represented the
most typical nor frequent interaction in a child’s day (Flynn and Masur 2007). Also, from a research

perspective ideoed using unfamiliar toys can be difficult for all participants, but particularly

for minorityQg § (Ipsa et al. 2004). Consideration of different ways of measuring maternal

behaviours j e culturally sensitive manner will be important for future research. Additionally,
not controlling for the amount or quality of maternal linguistic input is a limitation. A final limitation
is that

coded.

aviours were not exhaustive so some maternal language was therefore not

=
<

This article is protected by copyright. All rights reserved.



<A>Conclusions

Maternal yes/no questions at 12 months were positively associated with CELF-P2 CL scores at 36
monthsMnsuccessful redirectives at 12 months were negatively associated with CELF-P2
CL scores at 3gsmonths. Findings can support with identification of children experiencing adversity

who are at @ isk of language difficulties. Findings also have the potential to inform targeted

programmes for these children.

<A>Acknouents
The author ledge and express their gratitude to all those involved in the right@home

project. Thefpr, was supported by an Australian Government Research Training Scholarship and
the [AQ5] unded Centre of Research Excellence in Child Language (project grant #1023493).

All researcﬁQG] MCRI was supported by the Victorian Government’s Operational
Infrastructure SupPort Program. S. Goldfeld was also supported by an NHMRC Career Development
Scholarshi umber 1082922). Declaration of interest: The authors report no conflicts of
interest. TCS alone are responsible for the content and writing of the paper.

<<t/s Set ndm aps and scaps as per usual style>>

<A>Ref
ADAMSON, L. %

Down Syndrome, and typical development. Journal of Autism and Developmental Disorders,

KEMAN, R., DECKNER, D. F. and BROOKE NELSON, P., 2012, Rating parent—child
: joint engagement, communication dynamics, and shared topics in autism,

42i=i622—2635.
BAUMWELL, L. IS-LEMONDA, C. S. and BORNSTEIN, M. H., 1997, Maternal verbal sensitivity and
yge comprehension. Infant Behavior and Development, 20, 247—-258.

BORNSTEIN, M.™H. and TAMIS-LEMONDA, C. S., 1990, Activities and interactions of mothers and their
firgfborn infants in the first six months of life: stability, continuity, covariation,
nce, and prediction. Child Development, 61, 1206—1217.

[AQ7] CMERBIN, L. A., STACK, D. M., SCHARTZMAN, A. E. and LEDINGHAM, J. E., 2009,

Pr f language ability and academic performance: an inter-generational, longitudinal
study of isk children. Infant and Child Development, 18, 377—403.

[AQ8] CONGER

les

Foundation).

~D., CONGER, K. J. and ELDER, G. H. J., 1997, Family economic hardship and
ent adjustment: mediating and moderating processes. In BROOKS-GUNN, J., and

. (eds), Consequences of Growing Up Poor (New York, NY: Russell Sage

This article is protected by copyright. All rights reserved.



[AQ9] CONWAY, L. J., LEVICKIS, P. A., SMITH, J., MENSAH, F., WAKE, M. and S., R., 2017, Maternal

communicative behaviours and interaction quality as predictors of language development

findings from a community-based study of slow-to-talk toddlers. International Journal of
Hd Communication Disorders, 53, 339—-354.

[AQ10] DE., BENEDICT, H. and KLEIN, D., 1983, The relationship of pragmatic
di :

8@mothers’ speech to the referential-expressive distinction. Journal of Child
o igUiGigem 0, 35—43.

DYER, N., h T. and CAUGHTY, M. 0., 2014, Ethnic differences in profiles of mother—child

int@racti and relations to emerging school readiness in African American and Latin
A i ildren. Parenting, 14, 175-194.
ESHEL, N.,

S

S, B., CABRAL DE MELLO, M. and MARTINES, J., 2006, Responsive parenting:
int n s and outcomes. Bulletin of the World Health Organisation, 84, 991-999.

U

FLYNN, V. and MASUR, E. F., 2007, Characteristics of maternal verbal style: responsiveness and
dir ss in two natural contexts. Journal of Child Language, 34, 519-543.

GROS-LOULS, J., WEST, M. J. and KING, A. P., 2014, Maternal responsiveness and the development of
dir alizing in social interaction. Infancy, 19, 385—-408.

HART, B. a

AméFi

dl

, T. R., 1995, Meaningful Differences in the Everyday Experience of Young
C hildren (Baltimore, MD: Brookes).

HIRSH-PA

ADAMSON, L., B., BAKEMAN, R., TRESCH OWEN, M., MICHNICK GOLINKOFF, R.,
PA

d SUMA, K., 2015, The contribution of early communication quality to low-
ren’s language success. Psychological Science, 26, 1071-1083.

V]

IPSA, J. M., FINE, M. A., HALGUNSETH, L. C., HARPER, S., ROBINSON, J., BOYCE, L., BROOKS-GUNN, J.

[:

an SMITH, C., 2004, Maternal intrusiveness, maternal warmth, and mother—toddler
relati@mship outcomes: Variations across low-income ethnic and acculturation groups. Child
D @ t, 75, 1613-1631.

KEOWN, L

WARD, L. J. and FIELD, J., 2001, Language development of pre-school children
b

ofh to teenage mothers. Infant and Child Development, 10, 129-145.

X

KONG,

[

J

TA, J. )., 2011, Responsive interaction interventions for children with or at risk
forde

velopmental delays. Topics in Early Childhood Special Education, 33, 4-17.
LEVICKIS, P., REIL

S., GIROLAMETTO, L., UKOUMUNNE, O. C. and WAKE, M., 2014, Maternal
behavio

promoting language acquisition in slow-to-talk toddlers: prospective community-
udy. Journal of Developmental and Behavioural Pediatrics, 35, 274—281.

LIDZ, C., S. an , E., D., 2009, Response to intervention and dynamic assessment: do we just

appear to be speaking the same language? Seminars in Speech and Language, 30, 121-133.

This article is protected by copyright. All rights reserved.



[AQ11] LIEVEN, E. V. M., 1994, Crosslinguistic and cross-cultural aspects of language addressed to
children. In GALLAWAY, C. and RICHARDS, B. J. (eds), Input and Interaction in Language

Acquisition (Cambridge: Cambridge University Press).
[AQ12] LIN! A ., DOCKRELL, J., LAW, J. and ROULSTONE, S., 2012, The Better Communication

Re ogramme: Improving Provision for Children and Young People with Speech,
Lamgliagese ommunication Needs (London).
I I

LLOYD, C. /Sand MASUR, E. F., 2014, Infant behaviors influence mothers’ provision of responsive and
dir haviors. Infant Behavior and Development, 37, 276—285.

LOCKE, A., GINSBQRG, J. and PEERS, I., 2002, Development and disadvantage: implications in the
early rs and beyond. International Journal of Language and Communication Disorders,
37581426—1438.

S

LUGO-GIL, MIS-LEMONDA, C. S., 2008, Family resources and parenting quality: links to
children’s @ognitive development across the first 3 year. Child Development, 79, 1065-1085.

Ll

MASUR, E. E , V. and EICHORST, D. L., 2005, Maternal responsive and directive behaviours
an@d utterances as predictors of children’s lexical development. Journal of Child Language,
32

h

MATATYAHO, nd GOGATE, L. J., 2008, Type of maternal object motion during synchronous
na

d

dicts preverbal infants’ learning of word—object relations. Infancy, 13, 172-184.

MCGILLION; INE, J. M., HERBERT, J. S. and MATTHEWS, D., 2017, A randomised controlled trial

to effect of promoting caregiver contingent talk on language development in infants
socioeconomic status backgrounds. Journal of Child Psychology and Psychiatry,
58,1122-1131.

)

MCKEAN, ., MENSAH, F., CINI, E., EADIE, P., FRAZER, K. and REILLY, S., 2016, Predicting
| differences in school-entry language skills from child and family factors

t 12 months of age. International Journal of Early Childhood, 48, 329-351.

MCLEOD, S. KINNON, D. H., 2007, Prevalence of communication disorders compared with
other learning needs in 14 500 primary and secondary school students. International Journal

n

and Communication Disorders, 42, 37-59.

t

PAAVOLA, L., KUNNARI, S., MOILANEN, I. and LEHTIHALMES, M., 2005, The functions of maternal
verbal responses to prelinguistic infants as predictors of early communicative and linguistic
de t. First Language, 25, 173—-195.

L

PAN, B. , M. L., SINGER, J. D. and SNOW, C. E., 2005, Maternal correlates of growth in
ocabulary production in low-income families. Child Development, 76, 763—782.

A

This article is protected by copyright. All rights reserved.



PAN, B. A., ROWE, M. L., SPIER, E. T. and TAMIS-LEMONDA, C. S., 2004, Measuring productive
vocabulary of toddlers in low-income families: concurrent and predictive validity of three

sources of ilata. Journal of Child Language, 31, 587—-608.
PINE, J., 1992 Maternal speech at the early one-word stage: re-evaluating the stereotype of the
di @ pther. First Language, 12, 169-185.

ROBERT&, M KAISER, A. P., 2011, The effectiveness of parent-implemented language
int;ventions: a meta-analysis. American Journal of Speech—Language Pathology, 20, 180—
19

ROWE, M. &, 2008§Child-directed speech: relation to socioeconomic status, knowledge of child
deve;ﬁ.éent and child vocabulary skill. Journal of Child Language, 35, 185-205.

ROWE, M. w, D. and PAN, B. A., 2004, A comparison of father’s and mother’s talk to toddlers
in lowsi e families. Social Development, 13, 278-291.

SCOTTISH E EDUCATION DEPARTMENT, 2008, Lone Parents with Young Children: Findings
froﬁowing up in Scotland Study. Edinburgh, Scotland: The University of Edinburgh.

SHIMPI, P. WA, A. and HANS, S., 2012, Social and linguistic input in low-income African
Amegi other—child dyads from 1 month through 2 years: relations to vocabulary
dejel t Applied Psycholinguistics, 33, 781-798.

SHIMPI UTTENLOCHER, J., 2007, Redirective labels and early vocabulary development.

Jo Child Language, 34, 845—-859.

[AQ13] VICKIS, P., EADIE, P., BRETHERTON, L., CONWAY, L. and GOLDFELD, S., 2017,
Concurrent associations between maternal behaviours and infant communication within a
co!ort of women and their infants experiencing adversity. International Journal of Speech—
La

athology, 10.1080/17549507.2017.1329458.
SMITH, J., w P., EADIE, P., BRETHERTON, L., CONWAY, L. and GOLDFELD, S., 2018,
AssQgiatief’s between maternal behaviors at 1 year and child language at 2 years in a cohort
of xperiencing adversity. Infancy, 23, 74-102.

TAMIS- S., BORNSTEIN, M. H. and BAUMWELL, L., 2001, Maternal responsiveness and

Whievement of language milestones. Child Development, 72, 748-767.

TOMASELL O TODD, J., 1983, Joint attention and lexical acquisition style. First Language, 4,
197-212

VAN BALKO PVERHOEVEN, L. and VAN WEERDENBURG, M., 2010, Conversational behaviour of
with Developmental Language Delay and their caretakers. International Journal of
Langu

nd Communication Disorders, 45, 295—-319.

This article is protected by copyright. All rights reserved.



VIGIL, D. C. and HWA-FROELICH, D. A., 2004, Interaction styles in minority caregivers: Implications

for intervention. Communication Disorders Quarterly, 25, 119-126.

WEBSB,

C., 2015, Essential Epidemiology. An Introduction to Students and Health

cripit

Pr Is (Cambridge: Cambridge University Press).

Table 1. BaSeli aracteristics of mothers and children in the study
Participants (n = 249)
Mean matsat baseline: years; months (SD) 28.4 (6.2)
Wn month assessment: months (SD) 12.1(1.0)
W%a/ma Mean (SD)
DASS A 3.4(3.2)
DASS DEM 2.7 (2.8)
DASS Stress total 5.4 (3.9)
—
Maternal c “ jstics n (%)
Teen parentfoed 18(7.2)
-
Highest“cation
@gh school 56 (22.5)
Completed high school 14 (5.6)
Vocatioha ing/diploma 131 (52.6)
Completed bachelor degree or higher 26 (10.4)
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Currently employed

95 (38.2)

Marital stjus

Single/not h partner 61 (24.5)
Married i iRESWH partner, not married 183 (73.5)
Sepam 5(2.0)
O
m English 25 (10.0)
Born oversa) 45 (18.1)
Weiqht)
India 12 (4.8)
New Zealam 5(2.0)
EnglanE 4 (1.6)
Sri Lanka 3(1.2)
Sudan 3(1.2)
Afghanista! 2(0.8)
Bhutan 2(0.8)
Pakistan O 2(0.8)
O
Infant chaqcteris" S
First born 78 (31.3)
Female/m: 110/139 (44.2/55.4)
Twin 5(2.0)

A
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Family/household

Family history of language and literacy difficulties 96 (38.6)
4“
SEIFA Indesadvantage Quintile®
1 I 88 (35.3)
24L 19 (7.6)
3 O 100 (40.2)
m 23(9.2)
5 9 (3.6)
=
urce of income
Full time employment 125 (50.2)
m%m 26 (10.4)
Benefit 95 (38.2)
-employed) 3(1.2)
Living arra&ements
Husband/p, 186 (74.7)
Parents/in- 29 (11.65)
Other relases 23 (9.2)
Other 11 (4.4)

Notes: aM;@sing the Depression Anxiety Stress Scales (DASS) [AQ14] (Lovibond and Lovibond
1995).

|[’Anxiety r ormal = 0-3, mild = 4-5, moderate = 6-7, severe = 8-9, extremely severe > 10.
‘Depression r ormal = 0—4, mild = 5-6, moderate = 7-10, severe = 11-13, extremely severe >
14.
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IStress range: normal = 0—7, mild = 8-9, moderate = 10-12, severe = 13-16, extremely severe > 17.

“Lowest scoring 20% of areas receive a quintile number of 1; highest scoring 20% receive a quintile

number“

Table 2. Detailed descriptions of maternal behaviours (predictor variables)
|

]
Maternal Definition Example
behaviour
Infant Adult
Verbal imitation_| Mother repeats infant vocalizations or ‘Hil’ ‘Hil’
ords. Imitations of words coded if
developmentally and contextually
ppropriate
Responsiv Mother asks a ‘wh’ question (e.g., ‘what’, Infant ‘What are you
guestion when’, ‘who’), which is immediate and drinks drinking?’
ependent on the infant’s preceding act
other asks a question requiring a yes/no Infant ‘Are you thirsty?’
nswer, which is immediate and dependent | drinks
n the infant’s preceding act
Label other labels an object or action, which is Infant ‘You're drinking!’
the focus of the infant, with the label in the | drinks
final position of the carrier phrase
Prohibitio Mother uses an imperative to try and Infant ‘Stop sucking!’
revent the infant’s current behaviour or sucks
ocalization (unrelated to infant or sibling thumb
afety)
Successful other uses a command to shift Infant ‘Look!” Infant shifts
redirecti uccessfully the infant’s visual or physical plays with | attention from blocks
ttention blocks
Unsuccess other uses a command that is Infant ‘Look!’. Infant does
redirective nsuccessful at shifting the infant’s plays with | not acknowledge
ttention blocks command
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Table 3. Fluency and connectedness scale with anchor behaviours

ltem Anchors
2= 3= 4= 5= 6= 7=
Fluency®nB@ Some Instances | Conversat | Shared Extensio | Fluid and
connected conversation | fleeting of child ion lacks topic n of balanced
ess: blished verbal/n | initiating | smoothne | througho | interacti | conversati
characterize on- and Ss, ut. Both on and on that is
s the stances | erpal mother appears partners | play often
balance an ared exchang | respondi | to be engaged | from sustained
flow of the g/laug es. ng. Some | largely in both
mother— Mostly turn- dominate | relatively | mother
child mother taking d by one equal and
interaction frequently and child | but partner, turn- child.
off screen playing without | but child taking Always
' with progressi | initiates on the
separate | on(e.g., | onthree same
toys just or more play
pressing | occasions theme
buttons
on a toy)
Source: om Adamson et al. (2012).
Table 4£s between maternal behaviours and fluency and connectedness variables
1 2 3 4 5 6 7
p p r p r p r p r p r p
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Imitations 3 |.00 |-
7 0
Wh-quesii .00 |.09|.16 |-
1 2
Yes/no 00 [.04].53 |.3 |.00 |-
questiogs 2 0 6 |0

Labels h 00 |.1 |03 .2 [.00 .2

Successful

redirective
Unsuccessful — .00 | .01 .85 .081].22 |- A1 | - 12 | .4 | .00 |-
redirectives 0 8 6 A0 |1 d |0 5 0

0

59 (05|40 |.04|53 |(07.27 (O |.79 .2 |.00 |.1 |.00
2 0 6 8 2 5 0 2 9 2

Prohibitio

Note: Valu in bold are significantly correlated.

scores at

Language Maternal behaviours (predictor variables)
score
ns | Responsive | Yes/no Labels | Prohibitions | Successful Unsuccessful
questions questions redirectives | redirectives
.06 J19%* .09 .02 -.07 —.22%*
language
score
Note: * **p <0.01.
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Table 6. Adjusted associations® between significant maternal behaviours and child CELF-P2 scores

Maternal behaviours
Yes/no questions Unsuccessful redirectives
Coefficient | Adjusted p Coefficient | Adjusted p
R* (%) R* (%)
[95% Cl] [95% Cl]
CELF-P2 Co 4.57 17% .038 -4.15 19% .004
Language S
.26, 8.88] [-6.95, -
1.35]

Notes: °Figures ardiadjusted for the child’s age at the assessments, child gender, maternal education,

birth order, anguage, family history of language and literacy difficulties, and 12-month

communicmviours.
Cl, confide al.

Table 7. Associations between maternal behaviours and CELF-P2 scores using fluency and
connectedness as a moderator

Predictor h—ueld at | Yes/no questions and CELF-P2 | Unsuccessful redirectives and CELF-

scores P2 scores

Coefficient Coefficient

[acoZ il [acoz il
Fluency an 9.57 -3.75
connectedness =

H [-.27,19.41] [-8.07, .57]

Fluency an 6.73 -3.82
connected =

[.52,12.93]* [-6.73,-.92]*
Fluenc 3.88 -3.90
connectedne

[-.54, 8.31] [-7.61,-.19]*
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Fluency and 1.04 -3.97

connectedness =4
[-5.31, 7.39] [-9.87, 1.92]

Fluency anl -1.80 -4.04

connecteddé :
[-11.84, 8.23] [-12.49, 4.40]

Notes: @l JGRfdERLe interval.

*p < .05.

change in nallyes/no questions whilst keeping the fluency and connectedness (fluency)
constant between levels 1-5.

-

Figure 1: S%ces predicting the amount of change in predicted CELF-P2 scores with one unit

Simple slopes: maternal yes/no questions and child CELF-P2 core language scores
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Figure 2: Simple slopes predicting the amount of change in predicted CELF-P2 scores with one unit
change in !atern?unsuccessful redirectives whilst keeping the fluency and connectedness (fluency)
constant bé&tween levels 1-5.
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Simple slopes: maternal unsuccessful redirectives and CELF-P2 Core Language scores
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