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Abstract 

Background:  Increased outdoor play time in young children is associated with many health and developmental 
benefits. This study aims to evaluate the impact of a multi-strategy implementation strategy delivered at scale, to 
increase opportunities for outdoor free play in Early Childhood Education and Care (ECEC) services.

Methods:  The study will employ a parallel-group randomised controlled trial design. One hundred ECEC services in 
the Hunter New England region of New South Wales, Australia, will be recruited and randomised to receive either a 
6-month implementation strategy or usual care. The trial will seek to increase the implementation of an indoor-out‑
door routine (whereby children are allowed to move freely between indoor and outdoor spaces during periods of free 
play), to increase their opportunity to engage in outdoor free play. Development of the strategy was informed by the 
Behaviour Change Wheel to address determinants identified in the Theoretical Domains Framework. ECEC services 
allocated to the control group will receive ‘usual’ implementation support delivered as part of state-wide obesity 
prevention programs. The primary trial outcome is the mean minutes/day (calculated across 5 consecutive days) of 
outdoor free play opportunities provided in ECEC services measured at baseline, 6-months (primary end point) and 
18-months post baseline. Analyses will be performed using an intention-to-treat approach with ECEC services as the 
unit of analysis, using a linear mixed effects regression model to assess between-group differences. A sensitivity analy‑
sis will be undertaken, adjusting for service characteristics that appear imbalanced between groups at baseline, and a 
subgroup analysis examining potential intervention effect among services with the lowest baseline outdoor free play 
opportunities.
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Background
Outdoor play is recognised as essential for healthy child 
growth and development [1]. Systematic review evidence 
suggests that increased outdoor play time in children 
aged 3–12 years is associated with increased moderate-
to-vigorous intensity physical activity (MVPA) and car-
diorespiratory fitness, as well as accruing other social, 
emotional, and cognitive benefits [2, 3]. Building on the 
time-use epidemiology pertaining to 24-h movement 
behaviours recommended by international guidelines 
[4, 5], transitioning some indoor only play time to out-
door play time can provide children with additional 
opportunity to accumulate the benefits of outdoor play. 
Despite this, national surveys conducted in the United 
States (US) [6], Canada and Australia suggest that the 
amount of outdoor play that young children participate 
in has declined over the last 20 years [7]. As such, lead-
ing international organisations including the US Centres 
for Disease Control Obesity Centre [8], and the United 
Kingdom’s (UK) Play Safe Forum [9] have recommended 
increasing opportunities for child self-directed (‘free’) 
play outdoors in all settings including home, schools, 
early childhood education and care (ECEC) services and 
the community [1].

In many countries, ECEC services provide access to 
the majority of young children aged 0–5 years for a sig-
nificant proportion of their waking hours [10]. ECEC 
services therefore have a crucial role in ensuring suffi-
cient opportunities for outdoor play for young children. 
Almost all ECEC services have the infrastructure and 
spaces to create environments to support physically 
active outdoor play [11]. Furthermore, accreditation 
processes and best-practice guidelines for the ECEC 
sector recommend that services implement several 
evidence-based practices supportive of outdoor free 
play. This includes creating conducive outdoor environ-
ments and allowing children to move freely between 
indoor and outdoor spaces (also known as indoor-out-
door play) [12]. A systematic review of observational 
ECEC-based studies reported that young children have 
higher total physical activity outdoors compared to 
indoors while in care [13]. Increasing outdoor free play 
opportunities by one hour increased child total physical 
activity by 25 min, of which 10.7 min was MVPA [13]. 

Such findings are supported by a recent randomised 
controlled trial (RCT) conducted in 10 ECEC services, 
which found that increasing frequency and/or duration 
of outdoor free play in ECEC services improved child 
MVPA [14].

Despite best practice guidelines and evidence support-
ing the need to increase outdoor free play opportunities 
in ECEC services [1, 15, 16], the amount of time for child-
directed outdoor free play remains low [17]. Recommen-
dations for the ECEC sector specify that children should 
spend between 12 and 20% of the ECEC day engaged in 
outdoor free play [18, 19]. Observational studies in the 
US, however, have found that children in care spend 
an average of 33 min in outdoor free play, representing 
just 8% of the ECEC day [15]. A national survey of 203 
Australian ECEC services indicated that approximately 
60% were currently implementing routines including 
indoor-outdoor play to increase time spent outdoors 
[20]. Although the majority of ECEC managers indicate 
being supportive of outdoor free play and implementing 
indoor-outdoor routines, they also report the need for 
assistance with planning appropriate staffing and prac-
tical strategies to orientate the layout of their service to 
facilitate transitions outside [20].

Maximising the potential benefits of outdoor free play 
on child health requires strategies to support the imple-
mentation of routines that are conducive to outdoor play 
at scale. Scaling up has been defined as “a deliberate pro-
cess of taking health interventions that have been proven 
effective on a small scale and expanding their reach to 
larger number of users in real world settings while main-
taining efficacy” [21, 22]. The World Health Organization 
has identified scaling up of programs as crucial to ensur-
ing benefits at a population level [23]. Despite this, less 
than 3% of physical activity interventions are successfully 
implemented at scale and very little is known about how 
to scale-up physical activity programs [24, 25]. In ECEC 
services, a recent Cochrane review [26], found only two 
controlled trials that assessed the impact of strategies 
to increase the implementation of physical activity (PA) 
programs at scale (defined as > 50 ECEC services in the 
intervention arm) [27, 28] providing little information 
about how to support implementation of evidence-based 
physical activity programs in ECEC services at scale.

Discussion:  Identifying effective strategies to support the implementation of indoor-outdoor routines in the ECEC 
setting at scale is essential to improve child population health.

Trial registration:  Australian New Zealand Clinical Trials Registry (ACTRN​12621​00098​7864). Prospectively registered 
27th July 2021, ANZCTR - Registration.

Keywords:  Outdoor play, Free play, Physical activity, Indoor-outdoor, Early childhood education and care, 
Implementation trial, Randomised controlled trial
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This protocol (version 1) describes the methods for an 
RCT that aims to assess the impact of a multi-strategy 
implementation strategy, delivered at scale, to increase 
opportunities for outdoor free play in ECEC services.

Methods
The study methods will be reported in accordance 
with the CONSORT reporting standards for RCTs, 
[29] the Standards for Reporting Implementation 
Studies (StaRI) statement [30], and is consistent with 
best practice guidance for undertaking implementa-
tion trials [31]. The trial was prospectively registered 
with the Australian New Zealand Clinical Trials Reg-
istry (ACTRN12621000987864). Ethics approval has 
been provided by Hunter New England (HNE) Human 
Research Ethics Committee (HREC) (reference no 2019/
ETH12353), Swinburne University of Technology HREC 
(reference no 20215523–5944) and University of New-
castle HREC (reference no H-2008-0343). This protocol 
has also been reported according to the Standard Pro-
tocol Items: Recommendations for Interventional Trials 
(SPIRT) [32].

Study design and setting
The study will employ a two-arm parallel-group RCT 
design. One hundred ECEC services in the HNE region of 
New South Wales (NSW) Australia will be recruited and 
randomised to receive either a 6-month implementation 
strategy or usual care. The trial will assess between-group 
differences in the mean minutes children are provided 
with the opportunity for outdoor free play per week, 
with data collected at baseline (approximately Novem-
ber 2021–February 2022), and immediately following the 
delivery of the 6 month implementation strategy (primary 
time point, T5). Data will also be collected approximately 
12-months following completion of the implementa-
tion strategy to determine the longer-term impact of the 
intervention (18-months follow up, T6) (Fig. 1).

Participants and recruitment
Sampling frame
A list of all centre-based ECEC services (i.e. long day 
care and preschool services) located in the HNE Local 
Health District (LHD) of NSW, Australia (n = 440) will be 
accessed via NSW Centre for Population Health (CPH) 
records [33] and will serve as the study sampling frame. 
Within NSW, long day care services provide centre-based 
care for children from 6 weeks to under 6 years of age for 
8 or more hours per day. Preschools typically enrol chil-
dren between 3 and 6 years of age and provide care for 
6 to 8 h per day. The HNELHD area encompasses major 
metropolitan centres and inner regional communities, 

with 14% of the population located in remote communi-
ties [34].

Eligibility
To be eligible to participate, ECEC services must report 
having at least one session of indoor only free play across 
five consecutive days, where the opportunity for outdoor 
free play is not made available to children. Services will be 
excluded if they are participating in any other trial related 
to improving physical activity practices, cater exclusively 
for children with special needs, are an occasional care or 
family day care service, or are a Department of Education 
community run service (as such services are not covered 
within the existing ethics arrangement and consists of 
less than 10% of services in the HNELHD region).

Recruitment procedures
A pre-recruitment telephone call will be undertaken by 
the research team with all services in the study region to 
determine eligibility for the study. Following this, all eli-
gible services will be emailed information statements and 
consent forms outlining study requirements and invit-
ing participation. Recruitment of services will occur in 
random order and be overseen by an experienced trial 
coordinator. To maximise study participation, research 
team members will employ an evidence-based recruit-
ment strategy which includes multiple attempts to con-
tact services with follow up by the same team member, 
monitoring of consent rates and leveraging of the exist-
ing relationships of health service partners [27]. An 
electronic consent form will be completed by the ECEC 
Service Manager on behalf of the service to participate in 
the trial (−T1).

Randomisation and blinding
An independent statistician will set-up block randomisa-
tion using a computerised random number function to 
randomise services in a 1:1 ratio to either the interven-
tion or usual-care control group. Block randomisation (2, 
4 or 6) will be used to ensure group allocation is approxi-
mately equal. Allocation will be stratified by service type 
(long day care service or preschool) and service size 
(small < 80 child enrolments or large > = 80 or more child 
enrolments) given an association exists between these 
factors and the implementation of indoor-outdoor rou-
tines [20]. Randomisation will be undertaken following 
baseline data collection (T0), and Service Managers will 
be notified of their group allocation following baseline 
data collection.

The trial will be conducted as an open trial as it is 
not possible to deliver the intervention without reveal-
ing allocation to ECEC services and those delivering the 
intervention. Outcome assessors and those undertaking 
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data analysis will remain blinded to service allocation. 
Outcome assessors will not have access to service alloca-
tion data and data analysis will be performed by a statisti-
cian not involved in the trial.

Evidence‑based practice (EBP)
The implementation strategy described below seeks to 
increase the amount of time ECEC services provide chil-
dren with opportunities for outdoor free play. Increased 
outdoor free play in childcare is associated with increased 
child physical activity, supports the development of gross 
motor skills and has been reported to enhance the quality 
of educator-child interaction [35]. This practice is aligned 
with national accreditation standards for the sector as 
well as state health promotion programs. Currently there 
are no specific recommendations for amount of time, 
however best practice guidance specifies that ‘more is 
better’.

Implementation strategy
Theoretical frameworks
The Get Outside Get Active (GOGA) program is an 
implementation strategy designed to increase the deliv-
ery of the evidence-based practice described above. 
Primarily, services are supported to modify their play 
routines to convert any indoor only free play routine to 
also incorporate outdoor play.

The development of the multi-strategy implementa-
tion strategy was informed by the Behaviour Change 
Wheel (BCW) [36] and Theoretical Domains Frame-
work (TDF) [37]. The TDF summarises 33 theories 
and 128 constructs which may explain implementa-
tion behaviour, into 14 domains underpinned by psy-
chological theory. This framework was used to enable 
comprehensive barriers assessment to inform interven-
tion development [38]. Barriers to service provision of 
outdoor free play opportunities were first identified via: 

Fig. 1  SPIRT Figure
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i) a systematic review of barriers and facilitators to the 
implementation of physical activity policies in ECEC 
[39]; b) quantitative survey with ECEC services to 
assess key barriers and enablers to providing more out-
door free play opportunities [20]; and c) consultation 
with Service Managers and Educators from five ECEC 
services about the key barriers to implementation. The 
barriers identified from this process are described in 
Table  1. The capability, opportunity and motivation 
model of behaviour (COM-B) of the BCW was then 
used to distil the TDF into these three key domains to 
enable selection of intervention functions [38].

The research team then used the Theory and Tech-
niques tool to select appropriate Behaviour Change 
Techniques (BCTs) to target the corresponding barriers 
[40]. Table  1 outlines the specific barriers mapped to 
the COM-B and TDF constructs, intervention function 
and the selection of BCTs to target the barriers. The 
Expert Recommendations for Implementing Change 
(ERIC) taxonomy was then used to select and describe 
implementation strategies to facilitate the delivery of 
the selected BCTs [41]. The final selection of imple-
mentation strategies included those that had evidence 
of effectiveness in ECEC or other parallel settings [26, 
42], and selection were overseen by an expert group 
consisting of implementation and behavioural scien-
tists, physical activity specialists, health promotion 
staff, representatives from early childhood organisa-
tions and health policy makers [41]. Finally, to deter-
mine suitability for scale up, the intervention strategies 
were also considered against the five domains of Part B 
of the Intervention Scalability Assessment Tool (ISAT) 
(fidelity and adaptation, reach and acceptability, deliv-
ery setting and workforce, implementation infrastruc-
ture and sustainability) [43], similar to that undertaken 
by Barnes and colleagues [44]. The research team also 
selected delivery modalities (email, online and/or via 
telephone) that were amenable for delivery at scale.

Implementation strategies
Following baseline data collection and randomisation, 
services allocated to the intervention arm will receive 
the implementation strategies described below, deliv-
ered over a 6 month period (T1-T4). The implementa-
tion strategies will be delivered by experienced Health 
Promotion Officers (HPO) employed by the LHD in the 
study region (centralized technical assistance). These 
staff hold tertiary qualifications related to nutrition, 
physical activity and health promotion. All staff have 
undertaken behaviour change training with an expert 
behavioural scientist to support delivery of the BCTs 
outlined in Table 1.

Identify and prepare champions [37]  The use of pro-
gram champions can enhance implementation of EBPs 
through various mechanisms including trust-based rela-
tionships, role modelling and advocacy [45]. ECEC ser-
vices will be contacted by the HPO via email and asked 
to nominate a GOGA Champion for the intervention. 
This may be the Service Manager or another existing 
staff member e.g. Room Leader, who will be responsi-
ble for supporting implementation of indoor-outdoor 
free play at the service. A position description for the 
Champion will be provided outlining the expectations 
for the role. This includes overseeing the development 
and implementation of an action plan (see c) and moni-
toring implementation progress. As part of the audit 
and feedback process, the nominated Champion will be 
supported by the HPO to reflect on changes to practice, 
identify positive implementation outcomes for Educa-
tors and children, and share these observations with staff 
and parents. Throughout the intervention, the Champion 
will also provide encouragement and recognition and/or 
further support to overcome indifference or behavioural 
challenges that may arise in regards to the intervention.

Develop and distribute educational materials [46, 
47]  The development and distribution of educational 
materials is recommended to promote the evidence base 
for the EBP and provide guidance for effective practice 
[46]. HPO will provide the Service Manager and GOGA 
Champion with an electronic and hard copy information 
pack including a variety of educational materials regard-
ing how the intervention aligns with ECEC accreditation 
standards and social distancing guidance by the NSW 
Department of Education for ECEC services. Other 
resources will include case studies from local services, 
fact sheets addressing common barriers, family newslet-
ter snippets and “foot print” floor stickers to remind Edu-
cators and encourage children to “get active outside”. A 
GOGA newsletter for all ECEC staff will be distributed 
on four occasions throughout the intervention period 
and will include tips on overcoming common barriers 
to implementation (e.g. adverse weather, outdoor play 
resources, equipment and sustaining practice).

Conduct educational outreach visit(s)  Educational 
outreach visits used alone or in combination with other 
strategies may improve the implementation behaviour 
via the face to face provision of information required 
to change practice [48]. Initially (week 1, T1) a 30 min 
online meeting will be undertaken with the Service Man-
ager and appointed GOGA Champion (and/or relevant 
room leader), facilitated by the HPO. The purpose of this 
meeting will be to orient the service to the implementa-
tion intervention (planned schedule of contacts with the 
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service), provide and reinforce information on the EBP 
and sector guidelines, provide supporting information on 
other benefits of increasing outdoor free play, and discus-
sions around how indoor-outdoor free play may comple-
ment existing service philosophy and priorities. An elec-
tronic action planning workbook (see c) will be provided 
and the steps to complete the workbook explained. In 
order to ensure the action plan has “all of service” input, 
the Service Manager and GOGA Champion will be asked 
to organise an information session for Educators at the 
service and identify a strategy to consult with other rel-
evant staff. The information session may be delivered by 
the HPO (approx. 20 mins) or alternatively, the service 
may elect to receive a pre-recorded version of the infor-
mation session presentation for staff to watch at their 
convenience. The Service Manager/Champion will guide 
what process to take to obtain wider input on the action 
plan from Educators. This could include a brainstorm-
ing session (approx. 20 mins), facilitated by the HPO at 
the conclusion of the delivered presentation, or the ser-
vice may conduct this process independently as per their 
usual service procedures for consulting with staff. The 
service will be asked to complete these activities prior to 
week 8 of the intervention.

Develop a formal implementation blueprint  The devel-
opment of a formal implementation blueprint (i.e. action 
plans) can be effective in broadening mindset about 
actions organisations could take to change current prac-
tices to successfully implement programs [49]. Addition-
ally, an implementation blueprint has been shown to be 
an important effective modifier to audit and feedback 
strategies (i.e. performance feedback and review) [50].

The HPO will provide the Service Manager and GOGA 
Champion with an electronic action plan workbook at 
the first educational outreach meeting, and will discuss 
its intended use to guide service development of a plan 
to implement indoor-outdoor free play. The workbook 
includes: space to identify and document motivations 
and anticipated benefits of increasing outdoor free play 
opportunities, guidance around identifying suitable long 
and short term goals, an environmental checklist, prob-
lem solving tips and sample actions. The GOGA Cham-
pion will be asked to complete the workbook and final 
action plan prior to week 8 of the intervention.

Provide local centralized technical assistance  Organi-
sations often require a support system to successfully 
implement new programs, and technical assistance pro-
vided by outside parties is key [51]. The HPO will provide 
local technical assistance at approximately three occa-
sions throughout the 6 month intervention, via online 

meetings or phone. At approximately week 8 of the inter-
vention, the HPO will arrange a meeting with the Service 
Manager and/or GOGA Champion to view and discuss 
the service action plan. The online meeting will take 
approximately 20–30 min, and will be an opportunity 
to ensure the action plan contains desired elements and 
appropriate timeframes for actions. The HPO will also 
provide positive reinforcement, facilitate reflection and 
provide problem solving advice and additional resources 
if required. The HPO will request an electronic copy of 
the final action plan to use as a reference during subse-
quent contacts.

The HPO will also undertake a 20 min phone support call 
with the GOGA Champion on two additional occasions 
(approximately week 10 and week 20) (T2 and T3). This 
will include reviewing progress with goals and actions, 
problem solving and setting any new goals or actions if 
required. This support will be tailored according to the 
preferences, needs and/or barriers of each service, and 
as such additional support calls or email support may 
occur at time points outside of those specified, and will 
be recorded as part of adaptations to the program.

Performance feedback and review  As recommended in 
a systematic review to optimise feedback provision [52], 
ECEC services will receive written and verbal feedback 
on their performance against baseline data at approxi-
mately week 12 (mid-way through the intervention, T2) 
via an online meeting or telephone call (duration approx-
imately 30 min). The HPO will provide the GOGA Cham-
pion with a hard copy or electronic version of an obser-
vation tool to observe, record and reflect on both indoor 
and outdoor free play opportunities provided over a 
5-day period. On completion, the GOGA Champion will 
submit the tool to their HPO. Based on this data, a writ-
ten feedback report comparing the current provision of 
opportunities for outdoor free play with service goals and 
with the provision of outdoor free play at baseline will be 
provided. Verbal performance feedback and recognition 
of achievements will also be provided by phone or online 
meeting.

Control group
The delivery of all intervention components will be under 
the control of the research team, and will not be provided 
to comparison group services during the intervention 
period. ECEC services in the control group will receive 
‘usual’ implementation support delivered as part of state-
wide obesity prevention programs. This includes the 
provision of information and resources via a website and 
email contact, including factsheets and example policies 
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and templates related to physical activity in general but 
not outdoor free play specifically. Additionally, COVID-
19 safety protocols for the sector recommended that 
ECEC services provide additional time for outdoor only 
and indoor-outdoor free play. Nonetheless, data regard-
ing ECEC’s exposure to such support and other potential 
sources of contamination will be assessed.

Data collection and measures
Primary trial outcome: mean minutes ECEC services provide 
children with the opportunity for outdoor free play per week
The primary trial outcome is mean minutes of out-
door free play opportunities provided in care meas-
ured at baseline, 6-months (primary end point, T5) and 
18-months following baseline (T6). This will be collected 
using a Free Play Record (FPR), adapted from existing 
ECEC measures of outdoor play [53, 54]. The Educator 
from the room targeted in intervention services will be 
asked to report on the time each free play session com-
menced and ended during their hours of operation, and 
report whether each session was held in the indoor only, 
outdoor only or indoor-outdoor environment, for 5 con-
secutive days. This will be defined as representing a typi-
cal week at the service. For example, it is to be completed 
on days where excursion or event which may disrupt your 
services usual routine are not planned. Where necessary, 
follow up phone calls or emails will be undertaken by the 
research team within a week of receiving the record to 
collect additional information needed to quantify total 
outdoor play. The FPR has been pilot tested with two 
ECEC services and reported to be feasible and acceptable 
(taking less than 5 mins/day for completion on average).

Secondary outcomes
Proportion of time (minutes) ECEC services provide children 
with the opportunity for outdoor free play per week
The FPR will be used at baseline, 6-months and 
18-months post baseline to calculate the percentage of 
total free play minutes services provide children with 
access to the outdoor environment during free play peri-
ods. Using the FPR, service Educators will report on the 
duration (minutes and/or hours) of indoor only, outdoor 
only, and/or indoor-outdoor play occurring during their 
hours of operation, for one week (5 consecutive days). 
This will be calculated as total outdoor only and indoor-
outdoor routines over total available minutes for free 
play.

Proportion of services implementing the recommended 
indoor‑outdoor free play routines per day for an entire week
The FPR will be used at baseline, 6- and 18-months 
post baseline to calculate the proportion of services 
implementing indoor-outdoor routines for the entire 

operational day (as per guideline recommendations). A 
service will be classified as implementing indoor-out-
door routines for the entire operational day if children 
are provided with the opportunity to access the outdoor 
environment during every session of free play (and there-
fore do not offer any free play exclusively indoors during 
the service hours of daily operation). If a service reports 
offering any free play exclusively indoors during the ser-
vice hours of daily operation, they will be classified as not 
implementing indoor-outdoor free play routines.

Level of educator interaction with children during outdoor 
and indoor‑outdoor free play
Increased implementation of outdoor free play routine 
has been shown to be associated with improve educa-
tor quality of intervention [55]. Hence, to assess poten-
tial impact of the intervention on educator interaction, 
trained research staff will observe interactions between 
Educators and children for one session of free play 
(morning or afternoon) on a single day scheduled with 
the service, at 6-months post baseline, using the move-
ment environment rating scale (MOVERS). MOVERS 
assesses environments supporting children’s physical 
development and movement, with a focus on process 
quality, including children’s physical experience, and 
Educator practices [56]. MOVERS includes 11 items 
across 4 subscales; i) Curriculum, environment and 
resources for physical development (4 items); ii) Peda-
gogy for physical development (3 items); iii) Supporting 
physical activity and critical thinking (3 items); and iv) 
Parents/carers and staff (1 item) [56]. MOVERS has been 
designed to be worked through systematically (starting 
with item 1, then 2 and so on) and each item is scored 
on a 7-point scale (1 = inadequate, 3 = minimal, 5 = good, 
7 = excellent). The total score and sub-scale scores are 
based on the average of the scores. Higher scores for the 
subscale ‘curriculum, environment, and resources for 
physical development’ indicate higher observed Educator 
engagement, prompts and facilitation of the space and 
resources [56], and has been shown to be positively asso-
ciated with MVPA in pre-schoolers (β = 0.08 (95% CI: 
0.01, 0.14)) [57]. MOVERS has been shown to have good 
test-retest reliability (weighted Kappa = 0.91; percentage 
agreement = 69–100%), internal consistency (Cronback’s 
α = 0.94), and concurrent validity (Spearman’s ρ = 0.57–
0.87) [58].

Other measures
ECEC characteristics
Data regarding the operational characteristics of ECECs, 
including service type, enrolment numbers, hours of 
operation, and the number of Educators employed at the 
service, will be collected via a baseline survey of ECEC 
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Service Managers and Educators using items sourced 
from previous surveys of ECECs conducted by the 
research team [59]. The survey will also collect informa-
tion regarding the characteristics of Service Managers 
including their highest level of relevant qualification, and 
length of employment within their current role as Service 
Manager. Ages of children in attendance at the service, 
and whether they come from a non-English speaking 
background will also be collected. Service location post-
code will be used to assess socioeconomic status (SES) of 
the area and rurality.

Scalability outcomes
To measure potential scalability of the implementation 
intervention (GOGA), a number of outcomes outlined 
in the ISAT [60] will also be assessed at 6-months follow 
up using the following quantitative measures (described 
below) and additional qualitative interviews.

a)	 Acceptability: At follow-up, intervention Service 
Managers and Educators will be invited to complete 
a post-intervention questionnaire and will be asked 
to report on the acceptability of the intervention 
using four-items based on the reliable and validated 
Acceptability of Intervention Measure (AIM) meas-
ures, developed by Weiner and colleagues [61].

b)	 Reach: Reach will be measured as the number, pro-
portion and representativeness of ECEC services 
who take part in the intervention, assessed via 
internal project records maintained by HPOs. The 
pre-recruitment telephone call will provide data on 
service characteristics for non-participating ECEC 
services.

c)	 Fidelity: Fidelity of intervention delivery will be 
measured using monitoring instruments (online 
databases) within a secure web platform (REDCap), 
together with post-intervention questionnaires com-
pleted by intervention Service Managers, Champions 
and Educators, as well as internal project records 
maintained by HPOs.

d)	 Adaptation: We will also track intervention delivery 
adaptations, including any adaptations to implemen-
tation strategies according to the FRAME-IS crite-
ria [62] which is embedded within the intervention 
delivery monitoring instruments. HPOs will record 
adaptations as they occur under individual service 
records.

e)	 Sustainability: An 18-month follow up is planned to 
assess the sustainability of the impact of the GOGA 
program [63]. Determinants of sustainability as out-
lined in the Integrated Sustainability framework 

will be assessed using measures developed by the 
research team at 6 and 12 months.

f )	 Implementation cost: A cost consequence analy-
sis will be conducted from the perspectives of the 
ECEC service and the health service. The costs and 
resource use for the intervention and usual care will 
be derived from intervention delivery monitoring 
instruments (staff and consumables), and Service 
Manager and Educator surveys. Additional costs in 
the intervention group are anticipated to be labour 
(implementation support), time and resource costs. 
Where data are unavailable, the basis for assump-
tions will be detailed. It is anticipated that a synthesis 
of other studies will not be required to derive appro-
priate assumptions. The reportable outcomes will be 
mean cost per service, mean incremental cost, and 
total cost to health providers used to calculate a com-
posite score using the Incremental Cost Effective-
ness Ratio (ICER). Sensitivity and scenario analyses 
will be undertaken to test the impact of changing key 
design features of the intervention and scale-up of 
the implementation model.

Overall data management
Management of trial data will be in accordance with a 
data management protocol, which has been developed 
and approved by the project’s advisory group. Data will 
be stored in accordance with the requirements of all eth-
ics committee. Data will only be accessible to investiga-
tors listed on the ethics application and statisticians.

Analysis and sample size
Analyses will be performed using an intention to treat 
approach, with ECEC services as the unit of analysis. 
Separate analyses will be performed at each follow-up 
time point (6 and 18 months). Intervention effects on the 
primary trial outcome (at each follow-up time point) will 
be assessed using a linear mixed effects regression model, 
which will include fixed effects for the treatment group 
(intervention vs control), the baseline value of the out-
come and variables that are prognostic of the outcome 
(service size and geographical region). Multiple imputa-
tions will be performed for ECEC services not providing 
follow up data in accordance with the recommendation 
by White and colleagues [64] and presented as the pri-
mary analysis. Continuous secondary outcomes will be 
analysed using a linear mixed effects regression model 
similar to the primary outcome. Dichotomous second-
ary outcomes will be assessed using a logistic regres-
sion model. A sensitivity analysis will be undertaken, 
adjusting for service characteristics that appear imbal-
anced between groups at baseline (if this is present). 
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Additionally we will plan to undertake a subgroup 
analysis examining potential intervention effect among 
services with the lowest baseline outdoor free play 
opportunities (specified as the lowest third quartile).

For the primary outcome (mean minutes of oppor-
tunities for outdoor free play), a sample of 100 ECEC 
services will enable us to detect an absolute difference 
of 25.34 min/day in the time children have the opportu-
nity to spend in outdoor environments during free play 
assuming a standard deviation of 43 min with 80% power 
and an alpha of 0.05 based on previous research [65]. An 
additional 27 min of outdoor free play time will increase 
total outdoor free play time to > 1 h for many services, 
resulting in an additional 10 min of MVPA [13]. An 
increase of 10 min in MVPA in children aged 3 to 6 years 
has been found to have clinically significant beneficial 
effects on fat mass and peak bone mass [66, 67].

For the secondary outcome (the proportion of services 
implementing the recommended indoor-outdoor free 
play routines per day for an entire week), a sample of 100 
ECEC services (50 per group) will enable us to detect 
an absolute difference of 27.50%, assuming that 31% of 
control services implement an indoor-outdoor program 
as recommended, with 80% power and an alpha of 0.05 
based on previous research [65].

Research trial governance
This study has employed a research co-production 
approach in the design of its aims, evaluation approaches 
and intervention design. An advisory group consisting 
of expert implementation and physical activity research-
ers, policy makers, health practitioners, and representa-
tives from early childhood organisations will oversee all 
aspects of the trial. A project team consisting of research 
staff and health promotion practitioners will develop and 
operationalise implementation strategies and data col-
lection components of the trial according to study pro-
tocol. The lead author together with the advisory group 
will oversee the project dissemination plan including all 
publications and reports to stakeholders. Authorship will 
conform to the International Committee of Medical Jour-
nal Editors (ICMJE) guidelines.

Trial discontinuation or modification
It is not anticipated that any events would occur that 
would warrant discontinuing the trial. Changes in gov-
ernment mandate related to COVID-19 restrictions may 
require modification to data collection or intervention 
delivery modality. Any unforeseen adverse events will be 
reported to HNE HREC (primary approval committee) 
and appropriate action taken to address the event. The 
trial registration record will be updated with any protocol 

modifications and any deviations from original protocol 
will be reported when publishing trial outcomes.

Discussion
This trial is one of few RCTs to assess the effective-
ness of strategies to increase the implementation of 
evidence-based physical activity practices at scale in 
ECEC services in Australia. This intervention applies an 
evidence-based theory mapping approach to intention-
ally select strategies and intervention modalities that 
are amenable to scaling up. If effective, this trial will 
provide a strategy that could be used to deliver support 
to increase evidence-based physical activity programs 
to increase the impact of health promotion programs in 
this setting.
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