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Abstract Sing & Grow is a 10-week group music therapy
intervention to promote positive parenting and child de-
velopment for marginalized parents of birth to 3-year-old
children. This paper examined whether changes from pre to
post intervention varied according to implementation site,
when the intervention was taken to scale nationally.
Outcomes for 850 participants were compared for the site
where the program was first established against three new
locations; one site where implementation processes were
more favorable relative to the other two sites. Overall, the
findings provided only limited support for differential out-
comes by site of implementation. Participants showed sig-
nificant improvements in parent-reported parenting and child
outcomes from pre to post that were similar across all sites.
For clinician-reported outcomes, improvements over time
were generally greater in the original site and the well-
supported site compared to the sites where there were more
implementation difficulties. These differences were partly

accounted for by differences in the characteristics of
participants receiving programs in different sites and
differences in the clinicians’ ratings of program quality
and the levels of support and training provided. However,
confounding by the source of measurement requires
cautious interpretation of clinician data. This study further
highlights the potential for music therapy as an early
parenting intervention, and the need for more rigorous
evaluations in this field.
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Program effectiveness when early intervention programs
are scaled up for widespread implementation is an impor-
tant issue in prevention science (Botvin 2004). Implemen-
tation can be associated with deteriorations in program
benefits, but few studies have compared the effects asso-
ciated with alternative implementation conditions. In 2004,
the Australian Government funded the nation-wide imple-
mentation of early intervention programs for the families of
young children at developmental risk (Department of
Family and Community Services 2004). This paper ex-
amines pre to post intervention changes in parenting skills
and child developmental outcomes for participants attend-
ing a music therapy early parenting intervention funded
under this scheme. Taking advantage of the natural experi-
mental conditions created by a process of rapid widespread
implementation, outcomes are compared across four sites
that varied in terms of participant characteristics and
implementation processes and supports.

Several reasons have been proposed for the erosion of
program effectiveness when programs are taken to scale.
Programs are often provided to more diverse, multi-
problem participants than are typically seen under con-
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trolled research conditions (Scott et al. 2001). Content and
structural changes may be necessary to accommodate new
delivery systems and client populations, with the potential for
inadvertently undermining the effective components of the
program (Castro et al. 2004; Gray and Francis 2007; Sloboda
et al. 2009). Under widespread implementation, programs
often suffer from reduced funding levels, the use of less well
qualified or trained staff and a lack of monitoring and
accountability against program objectives (Gray and Francis
2007; Takanishi and Bogard 2007). Effectiveness can be
further undermined if there is variability in the acceptance
and supports provided in different implementation sites.

Behavioral parenting programs are popular as an early
intervention for children at risk of behavioral problems.
Brief individual or group programs have achieved improve-
ments in parenting skills and reduced child behavioral
problems (Leung et al. 2003; Sanders et al. 2000; Webster-
Stratton 2001). However, low participation rates (Barlow et
al. 2005; Ireys et al. 2001) and the poor retention (Barlow
and Coren 2001; Barlow and Parsons 2002) of disadvan-
taged families may limit the reach of such programs when
taken to scale. Music therapy is a new approach that seeks
to make parenting programs accessible and enjoyable, by
using musical activities as an engaging context for parents to
learn and practice skills that foster children’s development.

Music therapy has been used in a variety of applied
settings (Davis et al. 1999), but has only recently been em-
ployed with parents and their children (Abad and Edwards
2004; Oldfield and Flower 2008). Music therapy parenting
interventions differ from traditional behavioral parenting ap-
proaches in several ways. Unlike behavioral parenting
interventions, which are typically provided only to parents,
music therapy programs are conducted with parent-child
dyads. Programs are delivered within a structured context of
music-based play, focused on one-to-one interactions be-
tween parents and their children. Music-based play is
believed to foster parent-child bonding through the engaging
nature of music and the links between music and the music-
like qualities of parent-led communications with young
children (Shenfield et al. 2003; Standley 2002; Trevarthen
and Malloch 2000). Often there is little or no didactic
teaching of parenting skills. Rather the music therapist uses
incidental opportunities arising during the course of
sessions to model, coach and reinforce parenting skills.
Sessions are structured to practice a range of skills, with
repetition each week providing the opportunity to build and
reinforce developing skills.

The efficacy of music-based parenting interventions is
yet to be established. Ten published studies have evaluated
music therapy parenting interventions (Abad and Williams
2007; Allgood 2005; Archer 2004; MacKenzie and Hamlett
2005; Muller and Warwick 1993; Nicholson et al. 2008;
Oldfield 2006; Oldfield et al. 2003; Shoemark 1996;

Vlismas and Bowes 1999), with most studies collecting
uncontrolled or post-program data only. All reported some
positive effects for parent-child relationships, parenting
skills and children’s development. However, half the
studies also reported some neutral or adverse outcomes.

Sing & Grow is the most comprehensively evaluated
music therapy parenting intervention to date (Abad and
Williams 2007; Docherty et al. 2007; Nicholson et al. 2008;
Williams 2006). The program is conducted by registered
clinicians with a university degree in music therapy. Each
program consists of ten 1-hour sessions conducted weekly
for groups of 8 to 12 parent-child dyads. One evaluation of
this program collected post intervention data for 683
disadvantaged families. The results indicated high levels of
parent satisfaction, a perceived positive impact on parent-
child relationships and improvements in children’s cognitive,
physical and social development (Abad and Williams 2007).
In a second study, changes from pre to post intervention
were compared for 358 families attending programs for
young parents, children with a disability and disadvantaged
families (Nicholson et al. 2008). For all three types of
participants, improvements were found for clinician-
observed parent and child behaviors, parent-reported irritable
parenting, educational activities in the home, and child
communication and social play skills. No changes were
found for parental warmth or child behavior problems.

From 2005, Sing & Grow was funded for 4 years to
provide programs to 3000 families nation-wide (Depart-
ment of Families Housing Community Services and
Indigenous Affairs 2008). The service was expanded from
its initial location (Brisbane, in the state of Queensland) to
all Australian states and territories. Program administration
was supported by each state’s independent Playgroup
Association, and delivered in partnership with local service
providers. After the first 6 months, structured interviews
were conducted with Playgroup and Sing & Grow managers
in all states and territories, to assess factors likely to affect
implementation (Oldenburg and Glanz 2008; Rogers 2003),
including program acceptability and compatibility, imple-
mentation costs, and program supports and communication.
These revealed site differences in implementation, provid-
ing a natural experiment for comparing program-related
changes across four sites with differing implementation
characteristics.

Site 1 was Queensland where the program originated.
Partnerships were well-established with Playgroup Queens-
land and community organizations. The National Director,
a State Director and a part-time senior music therapist who
had worked on the program for several years were em-
ployed in Brisbane. Sites 2 and 31 were each large states

1 The names of States other than Queensland (Site 1) have not been
given to protect the identity of participating staff.
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with no prior history of delivering this program, and
partnerships had to be newly established. A locally based
State Director was employed in each site. The interviews
indicated that compared with Site 2, implementation in Site
3 was more difficult in terms of communication and limited
organizational acceptance and compatibility. Site 4 was the
remainder of the country, covering the smaller-population
states and territories, with no prior history of delivering this
program. No State Directors were employed in these areas.
Service partnerships, program coordination and the man-
agement and training of clinicians were managed by State
Directors located elsewhere. Interviews revealed the ab-
sence of locally-based senior staff contributed to commu-
nication and coordination difficulties and a lack of local
ownership. Based on these data from Playgroup and Sing &
Grow managers, implementation difficulties appeared
greater for Sites 3 and 4 relative to Sites 1 and 2. Across
the four sites there were also variations in who programs
were provided to, as this was dependent on the links
established with local organizations.

Three research questions are addressed in this study: (1)
Did parents and children attending the program show pre to
post improvements in parenting and child development
skills? (2) To what extent were these outcomes similar
across the four implementation sites? (3) Did variations in
participant, program and clinician characteristics account
for differences in program outcomes across sites? It was
hypothesized that (a) participants would show improve-
ments in parenting and developmental outcomes from pre
to post across all sites; (b) after accounting for differences
in participant characteristics, greater improvements would
be observed in those sites with few implementation
difficulties (Sites 1 and 2) compared to those with more
implementation difficulties (Sites 3 and 4); and (c) these
differences would be explained by between-site variations
in program and clinician characteristics.

Method

Design

The ‘real-world’ context for the current research shaped
what was possible in terms of study design and data
collection methods (Docherty et al. 2007). The Sing &
Grow evaluation was tendered to an external research team
to assess the impact of the program during its expansion
with 10% of the service-provision budget allocated to the
research. The resulting limitations included: a reliance on
clinicians to collect data within their prescribed clinical
workloads (including the distribution and collection of
parent questionnaires); observational methods needed to be
simple enough to be completed by a single clinician at the

end of the session for each parent-child dyad in the
group; and intensive checks of program quality and
fidelity were not possible given the vast geographical
dispersion of the program settings (Docherty et al. 2007).
Funding was not available for data collection from non-
intervention controls or for independent, blinded assess-
ments of participant outcomes.

Participants were parents attending 161 Sing & Grow
group programs conducted in 2006–2007. Brief demo-
graphic data were collected from all parents and question-
naires were completed at the conclusion of the first (pre)
and final program sessions (post) by parents who gave
consent for research participation. Clinicians recorded
attendance, rated the therapeutic quality of each session,
and recorded their observations of parent and child
behaviors at Sessions 1 and 2 and Sessions 9 and 10. At
the end of the research, clinicians received a questionnaire
about their experiences with the program.

Measures

Parenting and Child Developmental Outcomes

Clinicians rated three parent behaviors with single items
(sensitivity to the child’s signals; effective engagement with
the child; acceptance demonstrated through positive affect
towards the child) and three child behaviors with single
items (responsiveness to the parent; interest and participa-
tion; social engagement with others). Scores were averaged
across two sessions each at pre and post to provide mean
scores ranging from 1 to 5, with higher scores indicating
more frequent positive behaviors (Nicholson et al. 2008).
Independent observers attended 10% of sessions. Consis-
tent with training standards, clinician and observer ratings
were concordant to +/- 1 for 92% to 95% of ratings.2

Validated, brief parent-reported measures from the
Longitudinal Study of Australian Children (Zubrick et al.
2008) were used to assess parenting. Warmth was assessed
by six items rating parents’ expression of physical affection
and enjoyment of the child (5-point scale; α=.86). Irritable
parenting was assessed with five items rating the frequen-
cy of anger and irritability towards the child (5-point scale;
α=.86). Home activities with the child were rated on five
items assessing the frequency of play and incidental teach-
ing activities in a typical week (4-point scale; α=.73).
Parents also reported their child’s receptive communication
skills and social play skills (5 items each; 3-point scales;
α=.85 and α=.87 respectively). For all measures, item
scores were summed and averaged.

2 Based on all available data: 895 parent-child dyads attending 167
programs.
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Child and Family Characteristics

Measures of individual characteristics included: age, gen-
der, child developmental delay (yes/no), Indigenous status,
main language spoken at home (English or other), parent’s
marital status, parent’s highest level of education, and
whether the family income was mainly from government
benefits. Child temperament was measured at baseline with
four items (α=.77) assessing child difficultness. Poor pa-
rental mental health was measured with the Kessler 6-item
screener for detecting psychological symptoms (α=.90)
over the last 4 weeks (Furukawa et al. 2003), and a single
item rating of how well they were coping with life in
general (5-point scale).

Program and Clinician Characteristics

Program and clinician characteristics assessed as potential
sources of influence on program outcomes included: overly
large group sizes (12 or more participating families); cli-
nicians’ prior experience working with parents and chil-
dren, and clinicians’ satisfaction with the quality of training
and support provided (4-point scales: ‘very dissatisfied’ to
‘very satisfied’). In addition, at the end of each session,
clinicians rated the quality of session facilitation on three
items (5-point scales: rapport with group members, time
management, and level of positive reinforcement for target
behaviors provided). Clinician and observer ratings were
concordant to +/- 1 for 97% to 99% of ratings. A mean
score was computed across all sessions for each program
(α=.93) with higher scores indicating higher program
quality.

The Intervention

Sing & Grow was funded to deliver programs free of charge
through local service providers and community organiza-
tions. Clinicians led participants through a set repertoire of
musical activities designed to enhance parents’ skills
through non-didactic strategies such as demonstration,
rehearsal, feedback and praise. Targeted parenting behav-
iors included parental expression of affection, physical
touch, praise, development of age-appropriate expectations,
use of clear instructions and the use of music to moderate
children’s mood and behavior. To promote children’s
developmental skills through repeated practice, each ses-
sion contained: greeting and farewell songs to encourage
social responsiveness; action and movement songs for fine
and gross motor skills and concept comprehension;
playing with instruments for motor skills, following
instructions, turn-taking and sharing; and quiet music to
encourage physical touch and bonding between parent
and child.

Procedure

The national expansion of Sing & Grow involved establish-
ing a new service structure over a 6 month period. This
required: forming partnership arrangements with eight state
and territory Playgroup Associations; developing links and
referral mechanisms with local service providers; recruiting
and training clinicians; and establishing appropriate man-
agement, administration and communication systems. The
clinical team expanded from 1.5 full-time equivalent and 6
casual staff based in Brisbane, to 4.5 full-time equivalent
and 33 casual staff employed nation-wide.

Programs were offered through a variety of community
and government agencies including local government and
non-government family support services agencies; residen-
tial programs (e.g. for drug rehabilitation); and state or
federal government funded specialist services (e.g. for
families of children with a disability). There were five main
types of clients: families facing general social and economic
disadvantage; young parents; parents of a child with a
disability; Indigenous families; and non-Australian born or
refugee families. A small number of ‘other’ programs were
provided to parents with a mental illness, drug or alcohol
dependence, mothers in prison, and families experiencing
domestic violence or under the child protection system.

Sing & Grow was provided as a stand-alone program. It
was offered to the service agency’s clients as an addition to
other services or supports that parents may have been
receiving. Program content did not vary by client group or
by site. Session structure and the main skills practiced each
week remained constant, although the specific musical
activities could be varied to be suitable for younger and
older groups of children. The intervention was delivered by
39 music therapy clinicians (10–12 per site) who were
trained by their State Directors in the therapeutic approach,
the session structure and activities (manualized), the nature
of client needs, and administration and evaluation proce-
dures. State Directors conducted site visits at least once for
each program to provide supervision and ensure consisten-
cy in implementation and quality of delivery. Twenty-seven
clinicians completed satisfaction surveys at the end of the
project (69.2%) with no evidence of variations in partici-
pation by site.

Data Analysis

Baseline parenting and child outcomes were compared
across sites using analysis of variance or chi-square tests.
Correlations were conducted to identify potential covariates
related to outcome measures, followed by linear regression
to identify and eliminate variables not contributing to the
prediction of outcomes. To avoid multicollinearity between
indicators of family risk, a risk factor exposure score was
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computed for each family, comprising a simple count of six
risk factors (young parent, single parent, Indigenous, non-
English speaking background, incomplete high school edu-
cation and family income from government benefits).
Individual-level covariates were: child age, gender, develop-
mental delay, baseline temperament, baseline parent mental
health, parent coping, total risk factor exposure score, and the
number of sessions attended. Covariates at the program and
clinician level were: oversize group (more than 12 parent-
child dyads); mean session facilitation score; clinician prior
experience, and satisfaction with training and support.

The effects of site of implementation on parenting and
child outcomes were examined using multilevel modeling
(Raudenbush and Bryk 2002) conducted with SPSS Version
15.0 (SPSS Inc 2006) to account for the clustering of indi-
viduals within groups. The analyses took account of issues
and assumptions in the use of multilevel analyses, including
the distributional properties of the data (Tabachnick and
Fidell 2007). With samples of 500 or more, regression
models have been demonstrated to be robust to even ex-
treme violations in normality assumptions (Lumley et al.
2002). Given the number of comparisons undertaken a
conservative p value of .01 was selected to indicate
statistical significance.

Results

Programs were provided for 1611 parents of typically de-
veloping children aged birth to 3 years or children with
developmental disabilities up to age 5 years. Research con-
sent and pre data were provided by 1354 (84.5%) parents,
with post data provided by 850 (62.8% of those with pre
data). As the level of missing data at post precluded
multiple imputation, analyses were restricted to participants
with data at pre and post. Compared to all those who at-
tended Sing & Grow programs, parents who provided com-
plete data were significantly older (by 7 months, p< .0005),
less likely to be Indigenous (5.2% vs. 7.7%, p< .0005) and
were more likely to have a female child (51.3% vs. 48.1%,
p<.005). While statistically significant, the magnitude of
these differences was small. Site of implementation was not
associated with participation in the research or the comple-
tion of questionnaires at post.

Site Differences at Baseline

As expected, there were differences between sites in the
characteristics of participants (Table 1). A higher proportion
of programs were provided in Site 1 to children with a dis-

Table 1 Sample characteristics by implementation site

Individual Characteristics N Site 1 Site 2 Site 3 Site 4 Significance

(N=850) (n=220) (n=280) (n=118) (n=232)

Age M (SD) M (SD) M (SD) M (SD) F p

Child (months) 836 26.89 13.15 24.94 11.55 26.85 14.30 26.94 13.55 1.42 .236

Parent (years) 836 31.84 7.61 32.56 7.47 32.79 5.69 31.86 7.27 0.84 .474

Child Characteristics n (%) n (%) n (%) n (%) χ2 p

Female gender 846 110 50.0 138 49.8 60 50.8 126 54.5 1.38 .711

Indigenous 844 31 14.1 17 6.2 3 2.5 14 6.1 18.82 <.0005

Language other than English 836 39 18.0 90 32.6 22 19.1 33 14.5 28.22 <.0005

Developmental disability 841 99 45.4 72 26.0 43 36.8 58 25.3 28.31 <.0005

M (SD) M (SD) M (SD) M (SD) F p

Temperament 842 1.60 .51 1.59 .47 1.64 .46 1.54 .44 1.31 .269

Parent Characteristics n (%) n (%) n (%) n (%) χ2 p

Teenage parent 836 8 3.7 8 2.9 0 0.0 8 3.5 4.32 .229

Single parent 835 55 25.3 56 20.4 35 29.7 47 20.8 5.24 .155

Indigenous 846 20 9.1 12 4.3 0 0.0 12 5.2 13.65 .003

Language other than English 840 29 13.3 72 26.3 18 15.3 26 11.3 24.03 <.0005

No high school completion 829 69 31.8 99 36.5 50 42.7 106 47.3 12.62 .006

Main income from benefits 779 67 35.4 82 31.3 46 40.4 59 27.6 6.48 .090

M (SD) M (SD) M (SD) M (SD) F p

Risk factor exposure score 829 2.22 1.52 2.28 1.55 2.58 1.34 2.08 1.50 2.84 .037

Parent mental health 819 1.81 .85 1.81 .72 2.09 .86 1.70 .75 6.66 <.0005

Parent coping 818 3.73 .93 3.54 .81 3.46 .77 3.71 .81 4.55 .004

Number of Sessions Attended 843 7.34 1.79 6.98 1.67 6.96 1.80 7.23 1.75 2.36 .070
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ability and Indigenous families, and in Site 2 to multicul-
tural families. Sites 3 and 4 had higher proportions of
parents with incomplete high school education. Parents in
Site 3 reported more psychological symptoms, poorer
coping and greater exposure to risk factors. Participants
attended an average of 7.1 sessions, with no significant
differences between sites.

Session facilitation varied across sites (Table 2) and was
rated more positively for programs conducted in Site 2 than
other locations. With 39 clinicians across the four sites
there was insufficient power to test for statistically sig-
nificant differences in clinician characteristics by site. How-
ever, the proportion of experienced clinicians was lowest in
Site 1 due to the use of supervised graduate students as
clinicians. Site 1 clinicians were the most satisfied with the
training and supports provided, and Site 4 clinicians were
the least satisfied.

There were differences between sites on three baseline
observational measures. Parents in Site 4 were rated as
having significantly poorer levels of engagement with their
child at pre than parents in all other sites and their children
were rated as displaying lower interest in group activities.
Children from Sites 2 and 4 were observed to be less so-
cially competent in the sessions than those from Sites 1 and
3. No site differences were found for the baseline parent-
reported measures of parenting and child development.

Changes in Parenting and Child Behavior from Pre to Post

Differences between sites in changes over time were eval-
uated using multilevel modeling procedures separately for
each outcome measure. The first level was repeated mea-
surements within individuals, the second level was individ-
uals and the third level was program groups. For each
outcome a series of nested models were conducted using
maximum likelihood (ML) methods of estimation, with
improvement in model fit assessed by change in the χ2

statistic (Tabachnick and Fidell 2007). After examination of
the intercepts only model, site and time were entered

(unadjusted model), with an interaction term allowed to
determine whether time-related changes varied across sites.
Significant time effects indicated a change in outcomes
from pre to post (Research Question 1). When significant
site or interaction effects were found, this indicated differ-
ences in outcomes across sites (Research Question 2) and
further modeling was undertaken. To examine possible
causes of site differences (Research Question 3), covariates
were entered in two sets, with individual characteristics and
number of sessions attended entered first, and program and
clinician characteristics entered second. Results are pre-
sented for clinician observations of parent behaviors and
child behaviors first then for the parent-reported measures.

From pre to post there were significant improvements on
all three clinician-reported measures of parent behavior
(Table 3). For clinician-reported parental sensitivity and
engagement, the unadjusted models revealed significant site
effects, and for all three behaviors, significant time and site-
by-time interactions indicated that the extent of pre to post
change varied by site. Addition of the individual character-
istics improved model fit for all measures, but all signifi-
cant site, time and interaction effects remained. Addition of
program and clinician characteristics provided a further
improvement in model fit for parental sensitivity and
engagement, eliminated the site effects and reduced the
interaction to a marginal level. The site-by-time interaction
remained significant for parental acceptance, and across all
three behaviors the time effect remained significant.

In summary, these analyses indicated that site of
implementation was associated with differential improve-
ments from pre to post in clinicians’ ratings of parents’
behaviors. Adjustment for the characteristics of parents
receiving the programs in different sites, partly accounted
for these differences. Addition of clinician characteristics
and program quality ratings fully accounted for the re-
maining site differences for parental sensitivity and engage-
ment. For parental acceptance, change over time continued
to differ according to site, with smaller improvements over
time reported for parents attending programs in Sites 3 and

Table 2 Program and cliniciana characteristics by implementation site

N Site 1 Site 2 Site 3 Site 4 Significance

M (SD) M (SD) M (SD) M (SD) F p

Facilitation 161 3.11 .15 3.49 .43 3.11 .20 3.16 .33 15.27 <.0005

Prior experienceb 27 3 30.3 5 71.4 5 71.4 2 66.7 – –

n (%) n (%) n (%) n (%) χ2 p

Oversize group 161 7 16.3 7 14.0 3 12.0 6 14.0 0.25 .969

Satisfaction with training 20 3.40 .55 3.17 .41 3.17 .41 2.67 1.16 – –

Satisfaction with support 20 3.60 .55 3.33 .52 3.50 .55 2.67 .58 – –

a Not sufficiently powered to test for statistically significant differences in clinician characteristics by site
bWorking with parents and children, rated no, some, or yes
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Table 3 Model parameters for observed parenting and child behavior measuresa

Model Unadjusted Individual Covariates
Addedb

Group & Clinician
Covariates Addedc

Parent Sensitivity

Parameter (estimate, CI)

Intercept 3.54 3.41, 3.68 3.28 2.81, 3.74 2.65 1.50, 3.80

Slope 0.53 0.43, 0.63 0.52 0.42, 0.62 0.68 0.54, 0.82

Effects (F, p)

Site 5.29 .001 3.92 .005 0.78 .509

Time 565.17 <.0005 517.09 <.0005 295.58 <.0005

Site*Time 9.24 <.0005 8.63 <.0005 3.17 .013

Parent Engagement

Parameter (estimate, CI)

Intercept 3.20 3.05, 3.34 2.93 2.43, 3.44 2.14 0.86, 3.42

Slope 0.55 0.44, 0.65 0.53 0.42, 0.65 0.70 0.56, 0.85

Effects (F, p)

Site 5.84 .001 7.16 <.0005 1.55 .107

Time 569.03 <.0005 507.51 <.0005 337.93 <.0005

Site*Time 7.05 <.0005 6.50 <.0005 3.10 .014

Parent Acceptance

Parameter (estimate, CI)

Intercept 3.48 3.34, 3.62 3.22 2.74, 3.70 2.25 0.97, 3.53

Slope 0.52 0.43, 0.62 0.52 0.42, 0.62 0.65 0.52, 0.78

Effects (F, p)

Site 1.18 .160 1.38 .126 0.37 .388

Time 616.64 <.0005 601.18 <.0005 315.80 <.0005

Site*Time 12.11 <.0005 11.56 <.0005 6.01 .001

Child Responsiveness

Parameter (estimate, CI)

Intercept 3.28 3.14, 3.41 3.27 2.78, 3.76 2.46 1.20, 3.72

Slope 0.54 0.44, 0.64 0.53 0.43, 0.64 0.60 0.46, 0.74

Effects (F, p)

Site 5.51 .001 5.11 .001 1.27 .147

Time 592.68 <.0005 546.78 <.0005 257.06 <.0005

Site*Time 7.95 <.0005 6.76 <.0005 2.35 .036

Child Interest

Parameter (estimate, CI)

Intercept 3.56 3.43, 3.70 3.58 3.10, 4.07 1.82 0.64, 3.00

Slope 0.65 0.54, 0.76 0.65 0.53, 0.76 0.86 0.72, 1.01

Effects (F, p)

Site 8.94 <.0005 10.36 <.0005 0.80 .252

Time 630.85 <.0005 615.24 <.0005 442.74 <.0005

Site*Time 6.82 <.0005 6.81 <.0005 4.01 .004

Child Sociability

Parameter (estimate, CI)

Intercept 3.40 3.26, 3.54 3.01 2.47, 3.55 2.14 0.93, 3.35

Slope 0.79 0.68, 0.90 0.76 0.64, 0.87 1.01 0.86, 1.17

Effects (F, p)

Site 11.96 <.0005 12.18 <.0005 3.86 .008

Time 687.32 <.0005 639.69 <.0005 384.01 <.0005

Site*Time 3.55 .007 3.82 .005 3.18 .012

a The difference in the chi-square statistic between each simple and more complex model was significant for all models (p<.001)
bModel adjusts for: child age, gender, developmental delay, Indigenous status and temperament at pre; and parent risk factor exposure, mental health, and
coping at pre; and the number of sessions attended
cModel adjusts for the additional covariates: mean facilitation score; clinician prior experience with parents and children, satisfaction with training and
satisfaction with support
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4. Overall, the fully adjusted models indicated that ob-
served parenting behaviors were rated more positively
(0.65–0.70 points higher on the 5-point rating scales) at
post compared to pre (Table 3).

The three clinician-reported child behaviors also im-
proved from pre to post (Table 3). For all measures, the
unadjusted models showed significant site, time and
interaction effects. Addition of the individual characteristics
improved model fit but significant site, time and interaction
effects remained. Addition of program and clinician char-
acteristics provided a further improvement in model fit and
eliminated the site effects for child responsiveness and
sociability. The site effect for child’s level of interest in
program activities remained. The site-by-time interactions
were marginal for responsiveness and sociability but
remained for child interest. Time effects continued to be
highly significant for all measures.

Similar to the analyses for observed parenting behaviors,
these analyses indicated that site differences in participant
characteristics accounted for only some of differential im-
provements from pre to post in children’s observed behaviors,
with clinician and program characteristics accounting for
much of the remaining differences. In the fully adjusted model
for child interest, change over time continued to differ
significantly according to site, with smaller improvements
for children attending programs in Sites 3 and 4. Across the
observational measures of child behavior the fully adjusted
models indicated that children’s behaviors were rated more
positively (by 0.60–1.01 points on the 5-point rating scales) at
post compared to pre.

Changes over time for the parent-reported measures of
parenting and child behavior were initially examined in a
similar way. However, the unadjusted models revealed no
site or site-by-time interactions for all parent-reported
measures of parenting or for child receptive communication
skills. For child social play skills the interaction effect was
just significant at p=.01. Therefore only the unadjusted
models are presented (Table 4). Significant improvements
were reported from pre to post on all parent-report
measures, which were similar across sites. For parenting
warmth and irritability, changes of 0.03 and 0.04 points in a
positive direction were obtained on the 5-point rating
scales. For parent activities, an improvement of 0.01 was
obtained on a 4-point rating scale. Child communication
and social play skills were rated on 3-point scales and
improvements were 0.09 and 0.19 of a point, respectively.

Discussion

This study provides new information about the extent to
which an early parenting intervention for parents of young
children at developmental risk is associated with gains from
pre to post intervention when rapidly taken to scale. Con-
sistent with hypothesis a, results indicated positive im-
provements from pre to post intervention for clinician- and
parent-reported measures of parenting and child develop-
ment. However, the absence of control group or indepen-
dent blinded assessment data precludes conclusions about
the effectiveness of music therapy as an early parenting

Table 4 Model parameters for parent-reported parenting and child behavior measuresa

Model Unadjusted Unadjusted Unadjusted

Parenting Warmth Irritability Activities with Child

Parameter (estimate, CI)

Intercept 4.64 4.57, 4.70 2.07 1.96, 2.18 3.30 3.21, 3.39

Slope 0.03 0.02, 0.09 −0.04 −0.03, −0.11 0.10 0.03, 0.16

Effects (F, p)

Site 1.94 .063 0.62 .301 1.11 .173

Time 7.85 .003 11.06 .001 9.33 .002

Site*Time 0.30 .414 0.39 .380 0.78 .252

Child Behavior Communication Social Play

Parameter (estimate, CI)

Intercept 2.68 2.59, 2.77 2.42 2.32, 2.51

Slope 0.09 0.04, 0.14 0.19 0.13, 0.24

Effects (F, p)

Site 2.00 .058 0.17 .458

Time 37.27 <.0005 69.64 <.0005

Site*Time 0.21 .446 3.23 .010

a As there were no significant site or site-by-time effects at p<.01, adjusted models were not conducted
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intervention, as the effects of maturation and parent or
clinician expectancies can not be excluded.

The study provided limited evidence that changes in
outcomes from pre to post varied according to site of imple-
mentation (hypothesis b). For the parent-reported outcome
measures, there was no evidence of differential effects,
suggesting that parents perceived similar changes over time,
irrespective of implementation processes. In contrast, for all
clinician-reported measures, gains from pre to post were
related to site of implementation, with site differences
persisting after adjustment for differences between sites in
the characteristics of participants receiving programs.
Across these measures, Site 2 where the implementation
process had previously been reported by Playgroup and
Sing & Grow managers to have proceeded smoothly, dem-
onstrated a similar magnitude of change over time to that
achieved in Site 1 where the program was well-established.
In Site 3, where the implementation process had previously
been evaluated less positively, participants were rated by
clinicians as showing comparatively less change over time
than either Site 1 or Site 2. However, in Site 4 which also
had less favorable implementation conditions, ratings of
participant changes were similar to Sites 1 and 2 on some
outcome measures, and resembled Site 3 on other measures.
As predicted by hypothesis c, adjustment for participant,
program and clinician factors reduced site differences,
although they remained statistically significant for two of
the six clinician-reported measures.

Results from the analyses of clinician-reported measures
could be interpreted as providing evidence that implemen-
tation processes influenced the effectiveness of this inter-
vention. In support of this interpretation, the patterns
reported were broadly consistent with our hypothesized
differences predicting greater gains for participants in Sites
1 and 2 compared to Sites 3 and 4. Results from the fully
adjusted models suggested that at least part of these
differences were accounted for by program and clinician
characteristics, although these findings should be viewed
with caution due to the confounding by measurement
source. An alternative possibility is that the clinicians
working in sites where implementation was well-supported
were more likely to perceive benefits for their clients, than
those in less well-supported sites.

Implications for the implementation of early parenting
interventions depend on judgments about the relative
quality of the parent- vs. clinician-reported data. The parent
data indicate that this intervention is robust to variations in
implementation process. In contrast, the clinicians’ data in
combination with our findings from the earlier qualitative
interviews with Playgroup and Sing & Grow managers
suggest that several improvements could be made which
may benefit participant outcomes. These include improved
communication between program management and state-

based Playgroup Associations, allowing more time to
develop shared partnerships and perspectives about how
the new program would fit within existing structures and
practices, employment of locally-based program managers
and increased resourcing for staff training and supports.

A strength of this implementation was its consistent
application of funding, staff recruitment and quality assur-
ance across sites, as previous studies have attributed poorer
outcomes in new sites to factors such as reduced funding
levels, use of less qualified staff, and lack of monitoring and
accountability (Gray and Francis 2007; Takanishi and Bogard
2007). The study’s limitations reflect the difficulties encoun-
tered in real world evaluations (Bamberger et al. 2004),
including the use of brief measures that may restrict
measurement sensitivity, and the lack of independent blinded
assessments of outcomes, measures of clinician skills, and
control group data. Additionally, one third of families who
commenced the research failed to participate at post, with
younger parents, parents of boys and children from
Indigenous backgrounds under-represented amongst those
with complete data, thereby restricting generalisability.

The evaluation of music therapy parenting interventions
is a new area of scientific inquiry and quality research is
sparse. While the program examined here was backed by
several years of research, this was largely descriptive. At
the time of funding, there was not sufficient evidence that
music therapy parenting interventions were ready for
dissemination as an evidence-based approach. This history
reflects the nature of priorities within policy and service
provision contexts. Programs that get funded are those that
are efficient, feasible, politically acceptable and low risk
(Rychetnik and Wise 2004), and the value of control group
data may not be apparent (Bamberger et al. 2004). This
study provides some additional support for the potential of
music therapy as an early parenting intervention, and fur-
ther emphasizes the need for randomized controlled trials.
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