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Abstract

Background Children’s ability to regulate their emotions is a critical protective factor for early mental health

and development and is strongly influenced by parenting. Parenting programs can improve these outcomes

for children, however, most families, particularly those from diverse or disadvantaged backgrounds, never receive
evidence-based support. There is a pressing need for parenting programs that are widely accessible and meaning-
fully tailored to individual needs and real-time parenting challenges to enhance parent engagement. This protocol
outlines the design of two staged trials testing Daily Growth, a universal parenting app for parents/carers of children
2-5 years. The first trial will evaluate the app’s effectiveness as implemented in a real-world community-based trial,
while the second will develop and test a machine learning system for personalising support based on Trial 1 data.

Methods InTrial 1, parents/carers (n=1,650) will be recruited and randomised to one of five groups: 150 to active
control (government parenting website); 100 each to one of three programs (Emotion Coaching, Active Play,

or Wayapa Wuurrk); 1,200 to a non-personalised random combination of all three. Trial 2 (non-randomised) will
recruit 400 parents/carers to receive personalised support, with program content from the three programs allocated
via a machine learning algorithm based on baseline data. Both trials will run for six weeks where participants will
receive twice-daily prompts to complete a 1-min pre-ecological momentary intervention (pre-EMI) survey and non-
control participants offered three-minute videos tailored to specific parenting challenges. A post-EMI survey will be
delivered 15 min later to assess immediate outcomes. Participants in both trials will complete baseline, six-week,
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and six-month follow-up surveys. Outcomes from the non-personalised trial will be compared to the fully person-
alised app and control/single program groups via EMI and post/follow-up on parenting and parent/child emotion
regulation.

Discussion This study introduces a novel digital program combining co-designed parenting content, real-time deliv-

ery, tailoring to ensure practical relevance, and algorithm-driven personalisation. By testing standardised and person-
alised app versions, it will evaluate whether real-time personalised parenting support improves parent/child emotion

and responsive parenting support in early childhood.

Emotion regulation, Child development

regulation, engagement, and program acceptability. Findings will inform future approaches to scalable, inclusive,

Trial registration This trial is registered with ANZCTR, registration number ACTRN12624000937516;
ACTRN12624001023549, and includes all items from the WHO Trial Registration Data Set.

Keywords Daily Growth, Emotion coaching, Active play, Emotion socialisation, Intervention, Program, Parenting,

Background

Supporting children’s mental health is a global priority.
There is growing recognition that early childhood is a key
window for prevention of mental health problems as this
is when foundational skills, such as emotion regulation,
begin to develop [1]. Emotion regulation in early child-
hood helps lay the groundwork for long-term mental
health, and parents and carers play a central role in sup-
porting the development of these skills [2—4]. Despite
strong evidence that parenting programs can improve
parenting practices, support parent and child emotion
regulation, and reduce child mental health problems [5,
6], most families never receive evidence-based support
[1]. This gap is particularly pronounced among under-
served families, such as those experiencing social or
financial disadvantage, living in rural and remote set-
tings, or from culturally and linguistically diverse or his-
torically marginalised communities [7]. What remains
unclear is how to deliver parenting programs that are
widely accessible and personally engaging to time-poor
parents and carers with diverse preferences and needs.
The two trials described in this protocol address this gap
through the evaluation of Daily Growth, an innovative,
co-designed universal parenting app that delivers in-the-
moment support through tailored micro-interventions
(i.e., ecological momentary interventions). The first
trial evaluates a combination of three distinct programs
(Emotion Coaching, Active Play, and Wayapa Wuurrk, an
earth connection well-being program grounded in Indig-
enous wisdom), designed to meet the diverse needs, pref-
erences, and cultural backgrounds of parents and carers
in the community. The second trial develops and tests a
machine learning system for personalising support based
on data from trial 1.

Gaps in universal parenting programs
Mental disorders affect 43% of Australian adults over
their lifetime and are a leading cause of disease burden

globally [8—10]. Early indicators of mental disorder often
emerge in childhood via developmental pathways that
begin well before clinical diagnosis [11, 12]. Early child-
hood is therefore a critical window for prevention, as
foundational emotional and social learning occurs dur-
ing this time [5, 13]. Emotion regulation refers to the
capacity to understand and manage emotional expression
effectively and is a central mechanism in the develop-
ment of mental health problems [14-16]. Poor emotion
regulation skills are associated with mental health prob-
lems, social difficulties, and lower academic achievement
[2, 14-17]. Supporting the development of these skills is
foundational to lifelong wellbeing, coping, relationships,
and mental health [18-22]. As parenting beliefs and
behaviours are modifiable and influence child emotion
regulation development, they represent a key target for
early intervention and prevention.

There are well documented issues with the quality,
availability, and uptake of parenting programs [5, 23,
24]. Parents’ capacity to support their child’s emotional
development depends on their own emotion regulation
and parenting skills, and is influenced by stress and the
availability of external support [25]. Evidence-based pro-
grams can help build these skills, yet universal delivery of
parenting programs remains severely limited, especially
in the early years before school entry [26]. In Australia
and internationally, fewer than 10% of parents and carers
access evidence-based parenting support [1, 18, 27-29],
with particularly low reach among fathers, single parents,
culturally and linguistically diverse families, families in
non-urban areas, and First Nations peoples [18-22].

Several barriers prevent parents from participating in
parenting programs. These include difficulty attending
in-person due to carer responsibilities; lack of relevance
to individual needs or family contexts; and, for fathers,
services that are perceived as mother-oriented [19, 30,
31]. In fact, fathers are much less likely to participate in
parenting programs [22, 31], despite growing recognition
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of the importance of their role in child development [32—
35]. One review of 25 eHealth parenting programs found
that fathers from disadvantaged or regional backgrounds
were the least likely to participate than other mothers and
fathers, with overall low rates of adherence and retention
[22]. Current programs often suffer from poor uptake
and engagement because they are constrained—delivered
face-to-face or in inflexible online modules—and generic,
lacking tailoring to family context or personalisation to
parent interests and abilities [18, 22]. Adaptations of par-
enting programs to online delivery have mostly clung to
traditional formats, delivered via self-directed modules
with limited tailoring to parenting context [36]. Parents
are more likely to engage with programs that are tailored
and contextually relevant to their lived experience [37—
39]. Adjusting delivery methods to be more accessible
and adaptable, with program content that is relevant to
parents’ unique contexts, and responsive to the dynamic
realities of parenting may enhance program uptake and
acceptability/engagement.

Harnessing technology to tailor & personalise parenting
support

Digital technology, especially smartphone apps, pre-
sents an opportunity to overcome long-standing barri-
ers to accessible, timely parenting support. Given that
more than 96% of Australian households with children
have smartphones, app-based delivery enables near-
universal access, even in remote and under-resourced
areas, and reduces common logistical barriers of travel
and childcare [40, 41]. Apps can be updated in real time,
allowing programs to evolve with new evidence and tech-
nology. One promising approach within app-based pro-
grams is ecological momentary interventions (EMI), also
known as micro-interventions. These offer brief, in-the-
moment support, triggered by real-time data from brief
surveys assessing mood, behaviour, or other indicators
[42]. Grounded in behaviour change theory, EMIs aim to
enhance motivation, capability, and engagement by deliv-
ering timely, relevant tools when challenges arise [43].
In adult mental health programs, engagement is consist-
ently higher when interventions are tailored to individual
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needs using real-time data, providing specific, immedi-
ately applicable strategies. This responsiveness fosters
intrinsic motivation by helping users to feel that the sup-
port is directly relevant to their current experience and
useful, promoting intrinsic motivation [38, 39, 44]. Evi-
dence from parenting programs similarly shows that par-
ents are more likely to engage when content is tailored
and contextually relevant to their lived experience [37—
39]. In this context, tailoring parenting content to real-
time parenting challenges may improve the relevance
and immediacy of parenting support, making it easier to
understand and apply, and more likely to promote mean-
ingful, sustained learning.

Machine learning offers a promising new avenue for
delivering personalised parenting support. Machine
learning algorithms discover the patterns hidden in data
and use these insights to optimise recommendation pro-
cesses, enabling personalised support based on individ-
ual needs, interests, and circumstances [45, 46]. Research
shows that different parents are engaged with different
types of content, and have different needs, highlight-
ing the need for personalised approaches [30, 37, 39]. By
drawing on individual-level data, such as user character-
istics, prior behaviours, and responses, machine learn-
ing, combined with mobile technology, can empower
decision-making about the types of support that are
most likely to be effective in a given moment. Although
this approach has demonstrated promise in adult mental
health settings, with evidence for improved reach, effi-
cacy, and value, it has not yet been tested in parenting
programs [45, 46].

Co-designing the Daily Growth parenting app

Daily Growth is an innovative smartphone parenting app
for parents and carers of children aged 2-5 years. The
Daily Growth approach is grounded in emotion socialisa-
tion theory, which emphasises the pivotal role of parents
and carers in shaping children’s emotion regulation skills
and broader socio-emotional development [3, 47-49]. As
illustrated in Fig. 1, the conceptual model underpinning
Daily Growth draws on evidence that parents and car-
ers influence child emotion regulation through their own

l Child emotion -
' dysregulation -

Child
mental
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Fig. 1 Diagram lllustrating the Conceptual Model Underpinning the Daily Growth App Design
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emotion regulation and through their emotion-related
parenting beliefs and practices [47—-51]. These aspects of
parenting have been shown to be modifiable through evi-
dence-based parenting programs, which have emerged as
an effective strategy for supporting children’s emotional
development [5, 48]. In particular, programs that explic-
itly target parent and/or child emotion regulation have
demonstrated improvements for parenting practices and
child outcomes across mental health, emotional, behav-
ioural, and relational domains [4, 5, 14, 52, 53].

Parents can foster children’s emotion regulation skills
in a variety of ways. Strong evidence supports parent-
ing programs that directly teach via emotion-coaching,
equipping parents with skills in emotion awareness,
acceptance, empathy, and problem-solving [32, 54—56].
Emerging evidence also suggests that other approaches
can help parents and children develop emotional regula-
tion skills, such as through physical activity and imagina-
tive active play [57-61], mindful parenting [62, 63], and
Indigenous practices related to story-telling and connec-
tion to nature, community, family, and kinship [64, 65].
The Daily Growth parenting app has three innovative fea-
tures to address limitations of existing resources, includ-
ing (1) offering parents a variety of offerings via three
types of parenting programs, (2) delivering real time sup-
port, and (3) the use of co-design to ensure all elements
of Daily Growth meet the needs of diverse parents and
carers.

Daily Growth provides three distinct types of parent-
ing support: Emotion Coaching; Active Play; and Wayapa
Wuurrk. The Emotion Coaching program is grounded
in emotion socialisation theory [47] and draws on Gott-
man’s five steps of emotion coaching for guiding children
through emotional experiences [66], which emphasises
parents’ roles in supporting children through emo-
tional experiences with empathy, emotional awareness,
and responsive support. The Emotion Coaching pro-
gram encourages parents to recognise children’s emo-
tions as opportunities for connection and learning, while
strengthening their own emotion regulation and capac-
ity to respond constructively to challenging moments.
In developing the Daily Growth Emotion Coaching pro-
gram, concepts were also drawn from the Tuning in to
Kids program, an evidence-based parenting program that
teaches parents emotion coaching skills to help their chil-
dren understand and manage emotions effectively, with
demonstrated benefits for both parenting practices and
child emotional outcomes [67].

The Active Play program in Daily Growth is grounded
in emotion socialisation theory [47] and supported by
growing research evidence showing that physical activ-
ity and imaginative play can support the development of
emotion regulation in early childhood [57, 60, 68]. While

Page 4 of 26

many parenting programs focus on verbal strategies,
Active Play offers a non-verbal, embodied approach to
emotion regulation that may better resonate with some
families, particularly fathers, who often prefer connect-
ing through play and physical activity, and those who
are less comfortable with emotional discussion [67].
Physical activity provides immediate mood-enhancing
and emotion-regulatory benefits, alleviates distress, and
produces therapeutic effects on the autonomic nervous
system. With regular engagement, it supports long-term
improvements in emotion regulation and emotional well-
being [57, 60, 69-72]. In addition, physical activity has
been shown to strengthen executive function skills, such
as cognitive flexibility, working memory, and inhibitory
control, which are closely tied to emotion regulation [73,
74].

Emerging evidence suggests that different types and
intensities of physical activity, such as aerobic exercise
compared to co-ordinated movement, may influence reg-
ulatory functioning through different neurological and
physiological processes. This provides an opportunity
to tailor movement-based activities to meet the needs
of specific parenting situations [68, 69, 75, 76]. In early
childhood, physical activity primarily takes the form of
unstructured, play-based movement, such as running,
jumping, or dancing, which helps children develop the
emotional and cognitive skills required to manage stress
and regulate behaviour [77, 78]. These activities often
incorporate imaginative play, offering opportunities for
children to express emotions, explore perspectives, and
practise self-control [79, 80].

In developing the Active Play program, we drew foun-
dational concepts from three digital programs that dem-
onstrate how movement could be used intentionally to
support emotional development in early childhood. The
first was the Active Early Learning program, a childcare
centre-based physical activity intervention shown to
improve early childhood executive function and expres-
sive vocabulary [81, 82]; the INFANT program, which
provides strategies through community-based group
sessions and take home resources for parents of chil-
dren 4-19 months to promote anticipatory guidance for
a healthy diet, physical activity, and reduced sedentary
behaviour [83]; and the Let’s Grow program, a family-
focused mHealth program for parents of toddlers, incor-
porating evidence-based behaviour change strategies
to promote active play, sleep, and reduced sedentary
behaviour.

Wayapa Wuurrk is an internationally accredited Indig-
enous Wellness Modality which combines earth mind-
fulness; storytelling; a physical movement practice of 14
elements; and taking action to look after the environ-
ment to create Earth, mind, body, spirit wellbeing [84].
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The Wayapa Wuurrk program within Daily Growth was
developed in response to the ongoing lack of parent-
ing resources that reflect and value Indigenous ways
of knowing, being, and doing in child-rearing and fam-
ily life [85—87]. A recent systematic review of 109 pub-
lished evaluations of parenting programs in Australia
found that only nine reported the number of Aboriginal
or/and Torres Strait Islander participants, and just two
were specifically designed for Aboriginal families [87].
This significant gap presents a barrier to the access and
cultural relevance of parenting programs for Aboriginal
and/or Torres Strait Islander parents and carers [85-87].

Wayapa Wuurrk draws on embodied mindfulness
practices and reconnection to Country, offering an
approach that aligns with Indigenous knowledge sys-
tems. Wayapa Wuurrk was included in Daily Growth
as a culturally informed, alternative approach to sup-
porting children’s emotion regulation. It encourages
parents and carers to draw on nature’s elements, cycles,
and seasons to help themselves and their children feel
more connected and grounded. These teachings are
also used to help reframe and diffuse common parent-
ing challenges by encouraging families to re-focus on
shared values and goals. This is particularly important
for families who may face barriers to engaging with
conventional Western parenting programs due to inter-
generational trauma, cultural differences, historical
mistrust, and systemic barriers [86]. The Wayapa vid-
eos support parents/carers to regulate their own emo-
tions by inviting moments of pause, grounding, and
reflection, often guided by imagery from nature. This
embodied mindfulness approach is designed to reduce
reactivity, foster calm, and support attunement with the

Twice-daily app
prompt to complete
brief survey

Parent selects
recent situation
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child. Although few studies have examined mindful-
ness from Indigenous perspectives, there is emerging
evidence that nature-based and embodied mindfulness
practices, such as those used in Wayapa Wuurrk, can
support adult emotion regulation, reduce distress, and
improve overall health and wellbeing [88-95].

Together, these three programs offer distinct, evidence-
informed approaches to supporting children’s emotion
regulation. By drawing on diverse theoretical foundations
and modes of interaction—including verbal, embod-
ied, relational, and cultural practices—the programs are
designed to reflect the varied ways families understand
and engage with parenting support. This diversity is
intended to increase the relevance and accessibility of the
Daily Growth for a wide range of parents and carers, sup-
porting broader engagement by aligning with different
needs, preferences, and cultural values.

The second key innovation in Daily Growth is its real
time delivery of support, which aims to strengthen par-
ents’ emotion regulation and parenting practices in-
the-moment as challenges arise, thereby supporting
children’s emotional development and mental health. As
illustrated in Fig. 2, the Daily Growth app prompts par-
ents twice daily (morning/evening), and if they request
support, offers brief 3-min video ’micro-intervention’
resources that provide immediate parenting support that
is tailored to a recent parenting situation (e.g., going to
bed; child won't sit for meals; conflict between children).
These short, tailored videos deliver bite-sized, practical
strategies that parents can easily absorb and use when
needed. By breaking down complex concepts into sim-
ple, context-specific guidance, this approach is intended
to reduce the cognitive load of traditional parenting

Tailoring: Personalisation algorithm
allocates parent to 1of 3 types of

3-5 minute ‘micro’ video resources

=L =

Profile determines 1min Sharing Emotion Coaching i
personalisation v IR difficulties Connect with emotions 2 [+
== ==

1min Not staying Wayapa Wuurrk 1min

wrvey [T 788 > in bed Connect with the Earth > [
-F v

= =

1min Asking for a treat Active Play 1min

Father of 3-year-old child, S LA > before dinner > X" Connect with our bodies > o
living regionally e =

Fig. 2 Tailoring and Personalising Brief, In-the-Moment Micro-Interventions
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programs and support parents to confidently apply new
skills in everyday interactions with their child.

The third key innovation in Daily Growth is the use
of co-design, ensuring the app is meaningfully shaped
by the voices and experiences of diverse parents, carers,
and community partners. Co-design offers a powerful
approach to creating programs that are responsive to the
needs and preferences of diverse families [96]. The Daily
Growth app was developed using our purpose-designed
Design Mapping framework [96], a co-design approach
that integrates creative user engagement tools within a
systematic, evidence-based methodology. The framework
draws on three iterative phases.

(1) Understand Phase

In the Understand phase, a needs assessment was
undertaken through a review of relevant literature
and 17 one-hour interviews with parents, alongside
four one-hour interviews with professionals [97].
Findings from thematic template analysis suggested
that parents and carers want practical, timely sup-
port that feels relevant, respectful, and reflects their
lived experiences, while retaining autonomy over
which advice they engage with.

(2) Co-develop Phase

The Co-develop phase involved collaborating with
parents and carers and community/professional
stakeholders to develop the program’s user jour-
ney and content, while ensuring that selected con-
cepts were grounded in theoretical and empirical
research. This process involved three co-design
workshops with parent end-users and multiple
ideation workshops with the program development
team [97]. Additionally, an ecological momentary
assessment study involving 89 parents/carers was
conducted to inform the protocol for delivering
daily surveys [98].

(3) Prototype Phase

The Prototype phase is ongoing and involves iterative
development, testing, and refinement of program
concepts and components in collaboration with
end users to optimise feasibility, engagement, and
effectiveness. To-date, three studies have been com-
pleted; a pilot randomised controlled trial of a pro-
totype version of Daily Growth (n=184), qualitative
interviews with pilot participants (#=9), and a non-
randomised pilot study testing a revised delivery
method with the same prototype version of Daily
Growth (n=108). The first pilot randomised con-
trolled trial evaluated the feasibility and acceptabil-
ity of the EMI survey delivery method and a small-
scale prototype of the Daily Growth program (10
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resources delivered via a web platform). Australian
parents of children 2—4 years were recruited online
and randomised to Daily Growth prototype (#=96)
or active control (n=88). Over two weeks, partici-
pants received twice-daily 1-minute EMI surveys
via email. When parents reported negative affect
or emotion dysregulation (in themselves or their
child), they were randomised to receive a 3-min-
ute video resource (Emotion Coaching or Active
Play), while control participants received a link to
the Raising Children Network, an Australian Gov-
ernment parenting resource website. Results indi-
cated strong feasibility and acceptability, with most
parents finding Daily Growth easy to use (77%) and
saying they would recommend it to others (83%),
despite technical challenges.

The second study involved one-hour qualitative
interviews with nine pilot participants, analysed
using thematic template analysis. Findings from
both studies indicated that parents strongly pre-
ferred greater flexibility—specifically, the ability to
self-initiate micro-interventions rather than rely
solely on survey-triggered delivery. In response,
the EMI protocol was updated to include an item
asking parents whether they would like support in
that moment. A third non-randomised pilot study
(n=108) tested this revised approach using the same
prototype content. Findings again showed high sat-
isfaction and acceptability, supporting the value of
greater user control over intervention timing.

Together, findings from the co-design studies highlight
the feasibility, acceptability, and promise of the Daily
Growth approach. The next step (also forming part of
the Prototype phase) is to evaluate the outcomes of both
standardised and personalised versions of Daily Growth
under real-world conditions. The two trials outlined in
this protocol are therefore designed as effectiveness tri-
als, aimed at assessing the impact of Daily Growth when
implemented in a community setting.

The current study
This protocol describes two sequential trials involving a
combined total of 2,050 parents and carers of children
aged 2-5 years. Rather than testing the app under ideal,
tightly controlled conditions, these trials are designed to
evaluate the Daily Growth program as it would be used
in everyday contexts—via place-based and online recruit-
ment, through early childhood education settings, family
services, and social media outreach. Participants will be
allocated into six groups across the two studies, as out-
lined in Fig. 3.

The first trial, a randomised controlled trial (Aus-
tralian Trial Registration ACTRN12624000937516;
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/ Trial 1 ( Trial 2
Group 1: Group 2: Group 3: Group 4: Group 5: Group 6:
No intervention Emotion Coaching Active Play Wayapa Wuurrk Randomised Personalised
n=1,200 n=400
n=150 n=100 n=100 n=100 Micro-randomisation Personalisation
Link to government Emotion Coaching Active Play Wayapa Wuurrk allocates parents in the algorithm allocates

parenting website resources only resources only

\
\

resources only moment to 1 of 3 parents in the moment

A

interventions /\to 1 of 3 interventions

Fig. 3 Trial 1 and 2 Research Designs Enabling Comparison Across 5 Randomised (Groups 1-5) and 1 Non-Randomised Group (Group 6)

1/08/2024), will recruit 1,650 parents and carers to
investigate whether offering a combination of three dif-
ferent types of parenting programs (Emotion Coach-
ing; Active Play; Wayapa Wuurrk) improves outcomes,
engagement, and retention compared to a standard
control group. Participants allocated to the control
group will be referred to the Australian Government
website, Raising Children Network, which is the cur-
rent recommended parenting advice available in the
community. Specifically, we aim to:

1. Compare the effectiveness of an active control (z= 150)
to parents/carers receiving a single type of parenting
program (3 groups of n= 100) or a random combi-
nation of three different types of parenting programs
(n= 1,200).

2. Develop a machine learning algorithm for personalis-
ing programs to determine the type of programmost
likely to be acceptable and beneficial to a parent in
agiven moment.

3. Compare the effectiveness of parents/carers receiving
a personalised combination of three different types
of parenting programs (from Trial 2, n= 400) to an
active control (from Trial 1, n= 150); parents/carers
receiving a single type of parenting program (from
Trial 1, 3 groups of n= 100); or a random combina-
tion of three different types of parenting programs
(from Trial 1, 7= 1,200).

The second non-randomised trial (Australian Trial
Registration ACTRN12624001023549; 22/08/2024)
will recruit an additional 400 parents and carers, and
aims to compare participant outcomes, engagement,
and retention for Group 5 from Trial 1 (n= 1,200) with
Group 6 from Trial 2 (n= 400). The only difference
between the two groups will be the method of program
allocation: randomised in Group 5, versus personalisa-
tion via machine learning algorithm in Group 6. Spe-
cifically, Trial 2 aims are to:

Personalisation effectiveness will be examined across
two sets of outcomes: (1) in-the-moment changes, i.e.,
improvements in parent/child emotional state and

regulation after a micro-intervention event; and (2) long-
term changes, i.e., group differences at post 6-weeks
of intervention; and 6-months follow-up. Given that
Daily Growth provides parenting support, the primary
outcomes assessed will be in-the-moment andlong-
term parent emotion regulation; and long-term emo-
tion-focussed parenting practices. A range of long-term
secondary outcomes will also be assessed in both tri-
als, including child emotion regulation, child and par-
ent mental health, and family functioning. Our aims are
exploratory as no previous study has directly assessed the
provision of multiple types of programs within a single
parenting platform.

Method

Study design

Participants will be recruited into two sequential tri-
als with a combined total sample of 2,050 parents and
carers of children aged 2-5 years. The first trial will be
a randomised controlled trial recruiting 1,650 parents
and carers who will be randomly allocated into one of
five groups. Group 1 participants will not receive any of
the Daily Growth programs, but instead be directed to
an Australian government parenting website, the Rais-
ing Children Network (raisingchildren.net.au), a free
website overseen by the Department of Social Services
providing age-appropriate and evidence-based parent-
ing advice for the Australian public. Groups 2—4 (n= 100
each) will be assigned to receive a single program, i.e.,
one of three Daily Growth programs (Emotion Coaching,
Active Play, or Wayapa Wuurrk). Group 5 (n= 1,200) will
be allocated to receive a random combination of all three
Daily Growth programs. Data from Trial 1 will be used
to develop the personalisation (machine learning) algo-
rithm, to be implemented in Trial 2. The second trial will
be a non-randomised trial recruiting an additional 400
parents and carers (Group 6) to receive a personalised
combination of three programs allocated by the machine
learning algorithm.

The Daily Growth study was supported through cul-
tural leadership and oversight provided by the Wayapa
Wuurrk team, and an Advisory Group of diverse parents,
community partners, and local government members
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to test/refine outputs from pilot work and strategies for
recruiting/engaging Aboriginal and under-represented
parent groups. The Daily Growth study has received eth-
ics approval from the Deakin University Human Research
Ethics Committee (2024—050), and the Victorian Depart-
ment of Education’s Research in Schools and Early Child-
hood Settings (RISEC) committee (24—11-488). Any
important protocol modifications will be submitted to
the approving ethics committees and updated in the trial
registry prior to implementation.

Participants

Parents and carers will be eligible to participate if they
are a parent or carer of a child aged 2-5 years; their chil-
dren are not enrolled in primary school; they are aged 18
years or older; are a resident of Victoria, Australia; and
have ongoing access to a smartphone with an internet
connection. All information related to the study, such as
recruitment materials, app content, and surveys, will be
written in English. While non-English speakers will not
be excluded, it is expected that only English speakers
will participate, based on their ability to comprehend the
advertisements and provide informed consent. There are
no restrictions on participants engaging in concomitant
care or other programs during the trial.

Recruitment

Place-based recruitment

Recruitment will occur within the state of Victoria, in
Australia. A combination of place-based and online
recruitment methods will be employed to ensure a
diverse and representative sample of parents and carers.
We aim to integrate the Daily Growth program into com-
munity services that already support families, including
maternal and child health services, early childhood edu-
cation and care services (including long day care centres,
kindergartens), community organisations, and services
supporting Aboriginal and/or Torres Strait Islander and
multicultural parents and carers. While recruitment will
be conducted across Victoria, it will be concentrated
in three key regions, Barwon South West, Wyndham
City, and Whitehorse City, to leverage existing commu-
nity and health partnerships and enhance demographic
representativeness.

Recruitment for Trial 1 will occur in two consecu-
tive phases to evaluate the effectiveness of ‘basic’ versus
‘enhanced’ place-based recruitment strategies. The first
phase aims to recruit 25% of the sample through a combi-
nation of in-person and digital outreach. Members of the
research team will seek permission from early childhood
education and care centres, as well as other community
organisations and family and health services, to dissemi-
nate study information to parents/carers via physical
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materials (e.g., posters, flyers) and digital communica-
tions (e.g., emails, centre websites, newsletters).

Recruitment materials for this phase were developed
using principles from behaviour change theories, in
line with emerging evidence that such approaches may
enhance the uptake of parenting programs [99, 100].
Three empirically supported theories guided message
development [101-103]: the Norm Activation Model
[104], the Theory of Planned Behaviour [105], and Model
of Goal-Directed Behaviour [106]. A multidisciplinary
team with expertise in behaviour change, parenting,
intervention design, and communication co-developed a
series of brief statements for use in recruitment materi-
als, e.g., “Learn fun parenting games that the whole fam-
ily can get involved in? Statement development followed
an iterative process and was guided by three key criteria:
(a) avoiding language that reinforces negative stereotypes
about parenting young children, e.g., ‘Terrible Twos’; (b)
promoting strength-based messages, e.g., “As parents
and carers, we want our children to thrive”; and (c) using
inclusive, empowering language that avoids framing par-
ents as deficient or in need of correction, e.g., “Grow the
connection with your child, and play to your parenting
strengths” The final set of messages was refined based on
feedback from expert researchers (external to the project
team and university), the Daily Growth Advisory Group,
and a 2024 online survey involving 200 parents residing
in English-speaking countries recruited via Prolific.

The second phase will focus on recruiting the remain-
ing 75% of participants through a co-designed strategy
developed in collaboration with community and local
government partners. The strategy will be informed by
two implementation-focussed studies. First, qualitative
interviews with 10-15 implementation experts to iden-
tify challenges/barriers and strategies for implementing
parenting programs; and second, a Delphi study involv-
ing 10 implementation experts and 15 family service
providers to reach consensus on barriers and strategies
to program implementation. Examples of possible strate-
gies include sharing parent feedback about Daily Growth
with service providers, offering technical support, brief-
ing staff on the benefits of evidence-based practices, and
providing professional development resources to sup-
port reciprocal relationships with family service provid-
ers. The implementation process will be guided by the
Consolidated Framework for Implementation Research
(CFIR; Damschroder et al., 2022), a comprehensive
framework used for identifying and addressing multilevel
factors influencing implementation. Insights from these
studies will guide the selection and testing of implemen-
tation strategies using the Implementation Outcomes
Framework [107]. Key outcomes will include accept-
ability, appropriateness, implementation cost, feasibility,
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representation, engagement, and organisational readi-
ness. Findings will inform future scaling efforts and gen-
erate valuable knowledge about which strategies are most
effective across different organisational contexts.

Online recruitment

To complement place-based efforts, online recruitment
will be conducted via targeted social media campaigns. A
range of methods will be used to target specific groups to
increase the representativeness of the sample (e.g., target-
ing postcodes). The style and wording of advertisements
is important in determining recruitment success. In line
with research findings, this study will employ advertise-
ments that [1] refer to research; include the Deakin Uni-
versity affiliation; refer to the compensation (as below);
and are written in engaging and plain language [108].
Participants will be invited via a range of social media
platforms, including Facebook and Instagram, and will be
asked to contact the research team if interested in par-
ticipating. Facebook advertising can be more successful
at recruiting hard-to-reach populations, such as fathers,
than traditional recruitment methods (Batterham, 2014;
Carlini, Safioti, Rue, & Miles, 2015).

A project ‘organisation’ page or profile will be estab-
lished on Facebook and Instagram to maintain contact
with participants, affiliate organisations, and the wider
public. These profiles/pages will act as a point of con-
tact for participants and other interested individuals to
find project and contact information for the study and
staff. The security and privacy settings of the profiles/
pages will be set up to protect participants as much as is
reasonably possible, and will be monitored regularly by
project staff and any content/comments deemed inappro-
priate or offensive will be promptly removed. A person
will be blocked should they be found to be persistently
posting inappropriate material. Furthermore, any partici-
pants who disclose private information or request assis-
tance via the public forum-style page will be responded
to privately by staff and their comment removed from the
public page. Both paid and unpaid recruitment strategies
on social media platforms will be used. Unpaid strategies
will include contacting established interest groups, par-
enting groups, and organisations (e.g., Raising Children
Network; Kids Matter), and requesting that these sites
endorse our project by posting the project advertisement
on their wall so that it is visible to their group members.

Participant consent process

Interested participants will download the Daily Growth
app and complete registration. They will then receive a
copy of the Plain Language Statement (PLS) via the Daily
Growth app. After reading the PLS, participants will be
asked to provide their consent. In addition, participants
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will be asked to consent to future research participation,
however, declining this consent will not impact their par-
ticipation status. Participants will be informed that they
have the right to withdraw from the study at any time
without consequences to their relationship with Deakin
University or the researchers involved. Participants will
be able to withdraw directly through the Daily Growth
app or by submitting a withdrawal of consent form to
the research team. Participants will be able to download
the PLS at any time from the ‘Settings’ page of the Daily
Growth app.

Sample size

Sample size for matrix factorisation or other machine
learning algorithms cannot be calculated a priori as
model performance depends on the strength of the sig-
nals underlying a dataset and may involve statistical
interactions that are difficult to anticipate ahead of time.
Instead, we demonstrate statistical power for a key com-
parison between in-the-moment improvement in the
personalisation condition (Group 6; n= 400) to a control
condition (e.g., Group 1; active control; estimated n=
100). Effective Sample Size (ESS) is used to adjust power
estimates to account for clustering (ESS =nm/[1 + [m—1]
r; n= participants, m= datapoints per cluster, r= within
correlation). This analysis will have an ESS =560 (con-
servative r= 0.7), based on 6 weeks of data collection;
twice-daily surveys; an estimated 25% triggering rate for
a micro-intervention (i.e., we estimate that participants
will report parent/child emotion dysregulation in 25% of
completed surveys); and estimating 20% attrition. Using
Monte Carlo simulation (10,000 draws) in Mplus 8, this
ESS provides >80% power to detect even a very small dif-
ference between the two conditions (d= 0.12; a= 0.05).
This example analysis uses conditions with the small-
est sample sizes, thus all of our primary analyses are
powered to detect very small true effects of interest. In
determining our overall sample size, we balanced two
key objectives: (1) ensuring a sufficient sample for robust
algorithm development, and (2) achieving adequate
power for meaningful between-group comparisons.
While the latter could be met with a smaller sample, the
former requires a larger one. We prioritised a sample size
that supports both goals, as the success of the personali-
sation depends on the algorithm’s effectiveness.

Procedure and micro-intervention design

Across both trials, parents and carers who meet eligibil-
ity criteria and provide consent will be invited to down-
load and register for the Daily Growth app. The app will
be publicly available on the Apple App Store for iPhone
devices, and Google Play for Android devices. Once reg-
istered, participants will be asked to complete a baseline
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survey via the app (15-20 min). Follow-up assessments
will occur at two time-points: six weeks post survey
(completed in the app) and six-month follow-up survey
(via Qualtrics), both also approximately 15-20 min.

In Trial 1, after completing the baseline survey, partici-
pants will be randomly assigned to one of the five pro-
gram or control groups. In both trials, parents in each
of the program groups will be invited to engage with the
Daily Growth app for six weeks. During this time, par-
ticipants will receive twice-daily notifications on their
smartphone to complete ecological momentary inter-
vention (EMI) surveys. They will be sent two 1-min pre-
EMI surveys, one in the morning (7am) and one in the
evening (7 pm). Each pre-EMI survey will remain open
for four hours, closing at 11am and 11 pm, respectively.
If the survey is not completed within two hours, an auto-
mated reminder notification is sent (at 9am and/or 9 pm)
to support program adherence. The morning and even-
ing surveys ask participants about their own and their
child’s current emotions and emotion regulation, and
whether they would like access to a parenting resource.
If a resource is requested, participants select from a list
of 30 common parenting situations and are then provided
with a resource. Participants in Group 1 receive a link to
the Raising Children Network (not tailored), and will not
have access to any of the Daily Growth video resources.
Participants in Groups 2—6 will receive a video resource
specifically tailored to the parenting situation they
selected. If participants have opened the link or video
resource, they are then sent a notification inviting them
to complete a 1-min post-EMI survey 15 min later. The
post-EMI survey remains available until the next twice-
daily survey notification is delivered.

Daily growth program content

Daily Growth provides in-the-moment parenting support
through three distinct programs, i.e., Emotion Coaching,
Active Play, and Wayapa Wuurrk. Group 2—4 parents will
consistently receive only one of these programs across the
six-week period. In contrast, Group 5 participants will be
randomised in-the-moment to receive 1 of the 3 types of
programs each time they respond in a pre-EMI survey
and request a resource. Group 6 participants will also be
allocated in-the-moment to receive 1 of the 3 types of
programs each time they request a resource in a pre-EMI
survey, but their allocation will be based on the personal-
isation algorithm (described below). Over the six weeks,
Group 5 and 6 participants are likely to receive a com-
bination of video resources spanning all three programs,
although it is possible that they may receive videos from
one, two, or all three parenting programs depending on
the randomised or personalised delivery. Each program
consists of 30 video resources with supportive advice
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tailored to specific parenting challenges (e.g., screentime,
eating challenges, not staying in bed), totalling 90 vid-
eos across the three programs. While all video resources
are housed in a library within the Daily Growth app,
they remain locked until accessed via the pre-EMI sur-
veys, when a participant requests support. Each video is
approximately three minutes in length, and includes both
audio and subtitles.

The three Daily Growth programs emphasise core val-
ues of co-regulation, connection, creative play, nature,
compassion, respect for parents’ deep knowledge of their
child, and community wellbeing. Each three-minute
video resource combines animation, live action footage of
real parents, carers and children, and expert commentary
delivered via ‘talking heads’ with subtitles, offering prac-
tical, situation-specific guidance. Videos follow a consist-
ent four-step structure: (1) validating parent and carer
emotions, (2) explaining relevant child development con-
cepts and milestones related to each specific parenting
challenge, (3) introducing program-specific strategies,
and (4) acknowledging common barriers in implement-
ing advice and flexible options for diverse families.

Emotion Coaching

The Emotion Coaching program supports parents and
carers in recognising, understanding, and responding to
emotions, both their own and their child’s, especially dur-
ing moments of overwhelm or emotional intensity. Fig-
ure 4 illustrates the six key principles that underpin the
Emotion Coaching framework. The program draws on
Gottman et al’s Meta-Emotion Theory and five essential
steps of emotion coaching [49, 109], as well as concepts
from the evidence-based “Tuning in to Kids’ program
[67]. The five original steps include: (1) noticing and reg-
ulating their own emotions, as well as recognising their
child’s emotions; (2) viewing emotions as an opportunity
for connection and teaching; (3) responding with empa-
thy to their child’s emotions; (4) naming and labelling of
child emotions; and (5) problem-solving what may have
led to the negative emotions, and limit-setting of chil-
dren’s behaviours. In addition to these steps, the Emo-
tion Coaching program introduces a sixth step: reflect.
This step encourages parents to pause and reflect, both
individually and with their child, once everyone is calm.
It supports adults to consider how they express and man-
age their own emotions, how they repair after conflict,
and how they can model responsibility and emotional
growth to their child. As described in the app, “Kids learn
to understand themselves when we talk about things later,
when everyone’s calm. We can problem-solve together, and
role model how to share our feelings, take responsibility,
and make amends for behaviour we regret”
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Fig.4 Screenshots of the Daily Growth Emotion Coaching Overview Diagram, Illustrating the Six Key Principles of the Program

For each of the 30 parenting situations, the Emotion
Coaching video resources follow a consistent structure
within the third program-specific strategies segment.
Videos provide advice for parents/carers on how they
might ‘plan ahead’ by offering concrete strategies to man-
age situations more smoothly. For example: “Mealtimes
look different in different families, some eat altogether,
some feed kids separately. Whatever the routine, it helps
to explain to kids exactly what we expect ahead of time.”
The videos also explain emotion coaching concepts in
relation to child development: “It’s normal for kids to
struggle at mealtimes. Young children’s brains haven’t
developed enough to manage their emotions by them-
selves, so they need our support. When we show kids we
notice and understand all of their emotions, it strengthens
the bond between us, and shows kids that their feelings are
okay.” Each video then guides parents/carers through the
six Emotion Coaching steps (outlined above), noticing
their own emotions; recognising their child emotions and
seeing them as opportunities for connection; responding
with empathy by listening, validating, and labelling emo-
tions; and finally, pausing to reflect together after a break.

Active Play

The Active Play program supports families to use play-
ful movement and physical activity to strengthen par-
ent—child connection and emotion regulation during
common parenting situations. Program content was co-
designed using the Design Mapping framework [96], in
collaboration with a diverse group of parents and carers.
Through this process, parents contributed to the devel-
opment of 30 Active Play games and activities designed
to help manage real-world parenting challenges while
strengthening family connection and co-regulation. Each
game combines movement, imaginative play, and con-
nection, and is designed to help children to process their
emotions, while offering parents/carers a simple, engag-
ing way to co-regulate and connect with their child. As
illustrated in Fig. 5, Active Play draws on twelve key prin-
ciples for supporting parents and carers to use creative
play, games, and physical activity with their child.

The principles underpinning Active Play are informed
by research linking executive function and neuro-
physiological processes to effective emotion regulation
[110-112]. They encourage parents to consider how dif-
ferent types and intensities of physical activity and move-
ment can be purposefully used to meet the demands of
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Fig. 5 Screenshots of the Daily Growth Active Play Overview Diagram, lllustrating the Twelve Key Principles of the Program

different parenting situations. For example, slow, deliber-
ate movements combined with deep breathing can acti-
vate the parasympathetic nervous system to promote
calmness, whereas high-energy activities like jumping
and running can help the body practice managing arousal
and stress. Reflecting this, the goals of Active Play games
differ depending on the context: some are designed to
help parents respond when their child is mildly dysreg-
ulated, others aim to prevent dysregulation occurring,
and others focus on building skills and brain functioning
that support effective emotion regulation development
through repeated use.

All Active Play videos follow a consistent structure
within the third program-specific strategies segment.
Each video begins with a brief explanation of why move-
ment-based play may be helpful in relation to a specific
parenting situation. For example: “Iz is possible to plan a
relaxing game at bedtime to help manage feelings of worry
or sadness at being separated, and to help kids stay in
bed. The aim of Active Play here is to do a relaxing body
scan with your child in bed, focusing on each part of the
body and consciously relaxing it. Relaxation exercises
can help us get our body and mind ready for bed, by help-
ing us feel relaxed, and reducing symptoms of stress and
anxiety” Next, the video introduces the specific activity

that parents/carers can try with their child: “We can pre-
tend our child is a caterpillar going into its cocoon, ready
to wake up as a beautiful butterfly in the morning. This
game uses imagination, but if youd feel more comfortable
guiding your child through a body scan without the rest of
the game, that’s great too. As your child gets into bed, you
might introduce the game by saying... 'Come on little cat-
erpillar, let’s put you into your cocoon.”

The videos provide suggestions for adapting the activity
to suit the child’s age, interests, and developmental needs.
Common barriers are acknowledged, and practical solu-
tions are offered to ensure flexibility and reduce pressure
on parents. In every video, parents/carers are reminded
to consider the timing of the activity, i.e., whether it is
an appropriate time to play, and when another approach
might be more appropriate, such as staying close and
using gentle touch when a child is very upset: “If your
child is emotional, use your judgement to decide if it’s the
right time to play. If they are very upset, you might need
to pause and come back to play when they are feeling
calmer? Finally, the overview video reminds parents and
carers that Active Play is not intended for constant use.
Parents are encouraged to prioritise their own wellbeing,
and to support their child’s independent play, which is
also important for healthy brain development. Resources
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Fig. 6 Screenshots of the Daily Growth Wayapa Wuurrk Overview Diagram, lllustrating the Fourteen Elements of the Program

include supplementary information and strategies relat-
ing to child development and parenting that aim to
enhance the efficacy and engagement of the games. These
strategies include, but are not limited to, encouraging
outdoor, creative, and child-led play; using scaffolding to
help children learn by building upon existing knowledge;
and adapting play-based physical activity to a child’s indi-
vidual routines, interests, preferences, and developmen-
tal level [61, 113-115].

Wayapa Wuurrk

Meaning ‘connect to the Earth’ in the languages of the
Peek Whurrong People and Gunaikurnai People, respec-
tively, Wayapa Wuurrk was co-founded by Jamie Marloo
Thomas and Sara Jones in 2014 as an Indigenous Aus-
tralian social enterprise and wellness practice for the
world. Grounded in Earth connection and human-nature
reciprocity [84], it provides a framework for wholistic
wellbeing through storytelling, movement, and Earth-
mindfulness. The Daily Growth Wayapa Wuurrk vid-
eos were co-designed by a working group with input
from a larger “Wayapa Wisdom Circle’ of Wayapa prac-
titioners, including First Nations practitioners [84].
Central to Wayapa Wuurrk is the belief that individual
and collective health are interwoven with the health of
Country. Fourteen elements are used to communicate

foundational concepts through metaphor and narrative
storytelling [116, 117], supported through visual iconog-
raphy arranged in a circular framework (Fig. 6). Drawing
on Wayapa principles, the videos encourage parents and
children to reconnect with the natural world, using envi-
ronmental metaphors to reflect different phases of child
development—mirroring Indigenous research method-
ologies that emphasise learning from Country [118].
Within the program-specific strategies segment,
Wayapa Wuurrk videos draw on a flexible set of compo-
nents, with each video incorporating a tailored combina-
tion based on the parenting situation. The Wayapa videos
validate the emotional complexity of parenting without
blame, offering nature-based wisdom and strength-based
support that recognises parents are doing their best.
Wayapa offers unique language and practices that pro-
mote parent—child harmony, encouraging compassion
and emotional reconnection through Earth mindfulness,
tailored to the diverse realities of family life. Videos also
include wisdom statements that connect the parenting
situation to one of the 14 Wayapa elements (e.g., “The
Wayapa Air Element reminds us to view our child’s behav-
iour from a different perspective, a birds eye view!’) Many
videos also encourage the use of storytelling to engage
children and support transitions, such as: “When we look
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outside, we see that the stars and the moon are in the sky.
The sun is going to bed and so should we”

App platform

A smartphone app for iOS and Android will be used to
provide parents with access to the Daily Growth parent-
ing program. The app has been built by Deakin Univer-
sity’s Applied Artificial Intelligence Initiative using their
existing research platform (Conductor) software devel-
opment kit. Study data will be collected and managed
using the Conductor platform, hosted on the Google
Cloud platform (data centre located in NSW, Australia).
Conductor is a secure, web-based application designed to
orchestrate and support data capture for digital research
studies. Conductor provides benefits for the longitudi-
nal collection of data by providing a well-designed plat-
form for distributing surveys and interventions, and data
management. Participants can self-register through the
app after completing the consent and eligibility criteria
screening, which verifies their location is within Victo-
ria, Australia, and that they are a carer of a 2—5-year-old
child who is not yet in primary school education. Partici-
pants are sent a Time-based One-Time Password (TOTP)
to sign-in to the app. Participants interact with the app
by completing surveys, and watching and favouriting
video resources (non-control group). All associated data,
including survey responses and app interaction events,
are stored on the platform.

Randomisation methods

Participant allocation to trial groups will be implemented
via the Conductor platform using a computer-generated
randomised block algorithm, independent of researcher
involvement. The allocation sequence will be embed-
ded within the platform and remain inaccessible to the
research team. Members of the research team will be
blinded to group assignment. Trial 1 Groups 1-5 will be
allocated across two recruitment phases. Allocation will
occur only after baseline survey completion. In Phase
1 (25% of the sample), participants will be randomised
within 30 blocks of 17, each with the following allocation:
3% Group 1; 1 X Group 2; 1X Group 3; 1 X Group 4; 11
X Group 5. In Phase 2 (remaining 75%), participants will
be randomised within 90 blocks of 15, with the same pro-
portional allocation. Blocks in both phases will be filled
sequentially. Once all allocations in a block are filled,
participants will be randomly allocated to a group in the
next block until the sample is recruited in each phase. To
enable comparison of recruitment strategies, 50 addi-
tional Group 1 participants will be recruited in Phase 1
to achieve an equal sample size between Group 1 partici-
pants in Phase 1 and Phase 2.
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Group 5 participants will also be randomised each
time they request a video resource via a pre-EMI survey.
At each request, they will be allocated one of the three
parenting programs (Emotion Coaching, Active Play,
or Wayapa Wuurrk). Repetition is possible, meaning
participants may receive the same program or video in
succession.

Daily Growth app user experience flow

On downloading the Daily Growth app, participants
are presented with a welcome screen and a short video
introducing them to the Daily Growth study and what
they can expect from their participation (see Fig. 7), fol-
lowed by a consent screen outlining what their participa-
tion entails, with a link to the Plain Language Statement
(PLS). Once participants have read the PLS and provided
consent, they are asked to provide one-time access to
location data on their smartphone to confirm they are
living in Victoria, Australia.

To finalise registration, participants create a profile
using their name and email address, enter an emailed
one-time 6-digit code, and are asked to allow push noti-
fications on their smartphone. The Daily Growth app
provides participants with a ‘Daily Tasks’ tile on their
home screen to remind them of any tasks that are yet to
be completed (Fig. 7). For example, participants can see
if there is any of the baseline survey they still need to
complete, whether there are any daily surveys available
to them, or if they are due to complete the post or fol-
low-up surveys. Participants in Groups 2—6 have access
to a library with videos unlocked via their completed
pre-EMI surveys (Fig. 8). Participants also have ongoing
access to ‘Support’ and ‘Settings’ sections (Fig. 8). The
Support section will link participants to external support
services, as well as provide answers to a set of Frequently
Asked Questions. The Settings section allows partici-
pants to view their details, contact the research team, and
view information related to the study, such as the PLS or
consent form.

Participant reimbursement

To further support adherence, participants will be pro-
vided with supermarket gift vouchers as reimbursement
for their time at the two-week ($25), six-week ($40 or
$75), and six months post survey ($15) timepoints. To
receive the $25 voucher, participants must have com-
pleted the baseline survey, and at least 11 out of 28 pre-
EMI surveys sent in the first two weeks of the study. To
receive the $40 voucher, participants must have com-
pleted the baseline survey, the post survey, and 21-41
pre-EMI surveys sent during the six-week study period,
out of 84 pre-EMI surveys in total. To receive the $75
voucher, participants must have completed the baseline
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survey, the post survey, and 42 or more pre-EMI surveys
sent during the six-week study period, out of 84 pre-EMI
surveys in total. To receive the $15 voucher, participants
must have completed the baseline and follow-up surveys.
Participants will therefore receive vouchers totalling up
to $115 should they fulfill the criteria for all timepoints.
Participants are reminded to complete the surveys via
push notifications to their device, infrequent emails, and
SMS messages if they provided their mobile number dur-
ing registration. Recruitment documents (advertisements
and PLS) will inform participants of the compensation
for all recruitment avenues in the trial, with one excep-
tion. Where recruiting through early childhood centres
(kindergartens, childcare centres etc), separate recruit-
ment materials (advertisements and PLS) will be used
that do not mention compensation, in accordance with
requirements of the Victorian Department of Education
ethics body. However, participants recruited through
these centres will remain eligible to receive the same
compensation as all other participants.

Measures

Baseline, post, and follow-up surveys

Participants will be asked to complete a 20-minute
baseline survey at the beginning of their participation.

At the completion of the six-week period, they will be
asked to complete a 20-minute post survey, and then a
20-minute follow-up survey six months after program
completion. Primary and secondary outcomes for the
baseline, post, and follow-up surveys are described in
detail in Table 1. The baseline, post, and follow-up sur-
veys will assess parent and child emotion regulation as
the primary outcome via the Early Emotion Regulation
Behaviour Questionnaire (child emotion regulation, 18
items) and the Difficulties in Emotion Regulation Scale
(parent emotion regulation, 8 items). The baseline, post,
and follow-up surveys will assess a range of secondary
outcomes, including child behaviour problems, child
mental health and positive/negative affect, parent stress
and mental health, emotion-related parenting and
beliefs, mindful parenting, parenting using child-led
play, physical activity, and connection to nature, family
functioning, inter-parental conflict, shared book read-
ing, social support, and parental reflective functioning.

Implementation outcomes

Implementation success will be evaluated using four key
outcomes from the Implementation Outcomes Frame-
work (IOF; [107]): including acceptability, appropriate-
ness, cost, and feasibility. Additionally, organisational
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readiness, representation, and engagement will be
assessed to allow for a more nuanced evaluation of
implementation success. Acceptability is defined as the
perceived satisfaction with the app and will be meas-
ured via the Acceptability of Intervention Measure (AIM;
[119]). Appropriateness is defined as the perceived com-
patibility of the program with a given organisation and
will be assessed via the Intervention Appropriateness
Measure (IAM; [119]). Cost is defined as the costs associ-
ated with implementation and applied strategies, tracked
via expense records. Feasibility is defined as the extent to
which the Daily Growth app can be successfully imple-
mented within a given organisation and will be assessed
via the Feasibility of Intervention Measure (FIM; 119).
Organisational readiness is defined as the extent to which
an organisation is both willing and able to implement a
program and will be measured using the Organisational
Readiness for Implementing Change (ORIC) measure
[120]. Representation includes the extent to which par-
ticipants reflect the diversity of the Australian population
(e.g. socioeconomic status, ethnicity, gender, geographi-
cal location) and can be evaluated through comparing
participant demographic characteristics (as assessed via
the baseline survey) with population data.

User engagement and uptake outcomes

Participant app usage data will be collected, including
app usage time, pre to post change on the 1-min pre-
EMI and post-EMI surveys associated with each program
resource, survey completion and video playback meta-
data, and the number of times each video micro-inter-
vention is marked as a favourite.

1-min Pre-EMI and Post-EMI surveys

Across the six weeks, participants will be prompted to
complete a 1-min pre-EMI survey twice a day and will
also be prompted to complete a 1-min post-EMI survey
if they choose to receive a parenting resource. Items for
both of these surveys are presented in Table 2. The pre-
EMI survey consists of:

+ One item asking about in-the-moment participant
emotion regulation;

+ One item asking about participant emotion regu-
lation in the previous hour (conditional on the
response to the previous item);

+ One item asking about the participant’s difficulty in
managing their child in the moment;
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Domain/
Construct

Measure (N Total
Items) (measure
citation)

Timepoint

Subscale/s (n Items)

Example Item

Scale/Response
Options

Parent/family/child
demographic charac-
teristics

Child emotion regula-
tion

Parent emotion regula-
tion

Child behaviour
problems

Child depression

Child negative affect

Parent psychological
distress

Parent stress

Mindful parenting

Emotion-related par-
enting practices

Designed by research
team (32)
(NA)

Early Emotion Regula-
tion Behaviour Ques-
tionnaire (18)

[127]

Difficulties in Emotion
Regulation Scale-16 (8)
[128]

Multidimensional
Assessment of Pre-
school Disruptive
Behaviour (10)
[129]

Short Mood and Feel-
ings Questionnaire

— Parent Report Version
m

[130]

Shortened Positive
and Negative Affect
Schedule for Children-
Parent Version (2)
[131]

Kessler-6 (6)
[132]

Depression Anxiety
Stress Scales-21 (7)
[133]

Interpersonal Mindful-
ness in Parenting
scale (3)

[134]

Emotion-focused
parenting items (3)
[135]

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

NA

Emotional reactivity (6);
Verbal help-seeking (2);

Physical venting (3);
Mindfulness (3);
Verbal venting (3);
Physical help-seeking
Q)

Difficulties Engag-
ing in Goal-Directed
Behavior (3);
Impulse Control Dif-
ficulties (5);

Temper loss (3);
Noncompliance (4);
Aggression (3)

NA

Negative Affect (2)

Psychological distress

6)

Stress (7)

NA

NA

What is your age?

My child has strong
emotional reactions
If my child is angry
because they want
to continue screen
time (e.g, TV, tablet,
phone), but it is time
to turn it off, they
would:

Say how frustrated or
angry they are currently
feeling

When I am upset, |
have difficulty focusing
on other things

How often

over the past month
did your child...

Hit, shove, or kick you or
another parent/adult?

Please indicate

how your child

has been feeling

or acting in the past
two weeks:

Your child cried a lot

Thinking about your
child and how they
normally feel, to what
extent does your child
generally feel:

Sad

Thinking about your-
self in the past

four weeks,

about how often did
you feel...

Nervous?

| found it hard to wind
down

When I'm upset
with my child, | notice
how | am feeling

| connect with my

child and provide com-

fort and support

Open textbox

Yes; No

Categorical response
options

1 (Strongly disagree) - 7
(Strongly agree) [Emo-
tional reactivity items]

1 (Very unlikely)—7
(Very likely)

1 (Almost never)—5
(Almost always

0 (Never in the past
month)—5 (Many
times each day)

0 (Not true)—2 (True)

1 (Very slightly or not at
all)—5 Extremely)

0 (None of the time)—4
(All of the time)

0 (Did not apply to me
at all)—3 (Applied to me
very much, or most

of the time)

1 (Almost never)—5
(Almost always

1 (Almost never)—>5
(Almost always)
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Domain/
Construct

Measure (N Total
Items) (measure
citation)

Timepoint

Subscale/s (n Items)

Example Item

Scale/Response
Options

Emotion-related par-
enting practices

Inter-parental conflict

Parent reflective func-
tioning

Parent beliefs
about child emotions

Social support

Home learning envi-
ronment

Active Play parenting

Wayapa Wuurrk
parenting

Connection to nature

User Satisfaction/Pro-
gram Engagement

Parent emotion regula-
tion

Parenting resource

Modified version

of the Short-Form
Coping with Toddlers'
Negative Emotions
Scale (18)

(King et al, 2025)

Inter-Parental Conflict
“4)
[136]

Parental Reflective
Functioning Question-
naire (9)

[137]

Parents'Beliefs

about Children’s Emo-
tions questionnaire
(15)

[138]

Social support (1)
[139]

Shared book reading
Q)

[140]
Adapted/designed
by research team (6)
(NA)

Adapted/designed
by research team (6)
(NA)
Adapted/designed
by research team (2)
(NA)
Adapted/designed
by research team (22)
(NA)

Adapted/designed
by research team (3)
(NA)
Adapted/designed
by research team (1)
(NA)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Baseline survey;
Post surveys (6
weeks/6 months)

Post surveys (6 weeks)

Daily EMA items (pre
items)

Daily EMA items (pre
items)

Empathy (3);

Emotion Labelling (3);
Problem-Focused
Responses (3); Distress
Reactions (3);
Minimization Reac-
tions (3);

Punitive Reactions (3);

Verbal inter-parental
conflict (4)

Interest and Curiosity
in Mental States (4);
Pre-Mentalising Modes
&)

Value of Anger (3);
Manipulation (3);
Control (3);

Autonomy (3);

Stability (3)

NA

NA

NA

NA

NA

NA

NA

NA

If my child becomes
angry because they
are not allowed

to have a snack (i.e.,
candy, ice cream)
when they want it,

I would: Acknowl-
edge that they want
the snack

How often do you
and your partner
disagree about child-
rearing issues?

I'try to see situations

through the eyes of my

child

It's usually best

to let a child work
through their negative
feelings on their own

Overall, how do you
feel about the amount
of support or help
you get from fam-

ily or friends living
elsewhere?

In a typical week,
how often do you read
books to your child?

How often do you

use the following to
prevent or manage
your child's difficult
emotions?

Rough and tumble play

| take notice of the nat-
ural world around me
wherever | am

How much does
nature overlap
with your sense of self?

The Daily Growth app
was easy to use

How upset do you feel
right now?

Would you
like a resource?

1 (Very unlikely)—7
(Very likely)

0 (Never)—4 (Always)

1 (Strongly disagree)—7
(Strongly agree)

1 (Strongly disagree)—6
(Strongly agree)

1 (I get enough help/I
don't need any help)—3
(I don't get any help

at all)

0 (Not at all)—3 (Every
day)

1 (Almost never)—>5
(Almost always

1 (Strongly disagree)—7
(Strongly agree)

1 (Self and nature are
separate)—>5 (Self
and nature are one)

1 (Strongly disagree)—7
(Strongly agree)
Categorical response
options

Open textbox

0 (Not at al)—5
(Extremely)

Yes—for a parenting
challenge right now;
Yes—for future parent-
ing challenges; No—not
needed; No—too busy
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Domain/ Measure (N Total Timepoint Subscale/s (n Items)  Example Item Scale/Response
Construct Items) (measure Options
citation)
Parenting situation Adapted/designed Daily EMA items (pre NA Select a recent parent-  Eating/Food; Morn-
by research team (1) items) ing challenge, or one ing/Evening Routine;
(NA) you're interested Siblings/Peers; Car/Road/
in learning about Safety; Clingy/Resistant;
Screen Time; Dressing
Parent emotion regula- Adapted/designed Daily EMA items (post ~ NA How upset do you feel 0 (Not at all)—5
tion by research team (1) items) right now? (Extremely)
(NA)
Parent co-regulation Adapted/designed Daily EMA items (post ~ NA Is it difficult managing 0 (Not at all)—5
of children’s emotions by research team (1) items) your child's emotions  (Extremely)
(NA) and behaviour right
now?
Parenting resource Adapted/designed Daily EMA items (post ~ NA Did you find this 0 (Not at al)—5
by research team (1) items) resource useful? (Extremely)
(NA)
Program Engagement  Adapted/designed Weekly EMA items (pre  NA How helpful were 0 (Not at al)—5

by research team (3)
(NA)

items)

the ideas?

(Extremely)

Yes; No

Categorical response
options

NA Not applicable

Table 2 Summary of Items in the 1-min Pre-EMI and Post-EMI Surveys

Domain/Construct (N items)

Item/Example Item

Scale/Response Options

Pre-EMI Survey

Parent Emotion Regulation (3)

Parenting Situation (3)

Weekly Items
Program Engagement (2)

Post-EMI Survey'
User Satisfaction (1)

How upset do you feel right now?

Select a recent parenting challenge, or one
you're interested in learning about

Have you tried using ideas from the resources

this week?

Did you find this resource useful?

0 (Not at all)—5 (Extremely)

Six categories (if selected, a further drop-down
menu is shown offering a further 2-5 specific sita-

tions): Eating/Food;
Morning/Evening
Routine;

Siblings/Peers; Car/Road/Safety; Clingy/Resistant;

Screen Time;
Dressing

Yes; No

0 (Not at all)—5 (Extremely)

" The post-EMI survey was completed by participants who requested a parenting resource

+ One item asking whether the participant would like
to receive a parenting resource;
+ One item asking about a recent parenting challenge
(conditional on requesting a parenting resource); and
+ Two items asking whether the participant had imple-
mented any of the resources over the previous week

(asked weekly).

The post-EMI survey consists of:

+ One item asking about the usefulness of the parent-

ing resource

+ One item asking about in-the-moment participant
emotion regulation

+ One item asking about the participant’s difficulty in
managing their child in the moment
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Developing a personalisation algorithm for daily growth
The Daily Growth personalisation algorithm will be
developed using data from Trial 1, including parent
demographics and baseline parenting skills; parent app
behaviour (e.g., ratings and completion times); contextual
factors (e.g., time of day, stage, and type of program); and
‘priors’ informed by literature and pilot data. The data
collected will enable the algorithm to learn patterns and
make personalised recommendations. For the person-
alised version of Daily Growth (Trial 2), the timing and
combination of micro-interventions received by each
participant over six weeks will vary depending on the
algorithm. The goal of the personalisation is to enhance
the benefits of Daily Growth, by ensuring the micro-
interventions received by each participant are relevant
and meaningful to them.

The first step of analysis will be examining and clean-
ing Trial 1, Group 5 data to check for outliers and miss-
ing data. The analysis will prioritise critical data points,
particularly the baseline and final data collected after the
six-week program given that these data points are essen-
tial for evaluating the outcomes of the study. The extent
of data completeness will be assessed by evaluating the
number of participants who have completed data collec-
tion across the six-week program period. The handling of
missing data will involve reviewing several methodolo-
gies to identify the most suitable approach for the project.
If only a small number of participants and observations
have missing data (< 5%), we may not impute. Depending
on the extent of missing data, we will consider a range of
imputation techniques, from statistical methods such as
moving averages to machine learning approaches such as
Random Forest. Sensitivity analyses will be used to evalu-
ate robustness of results to assumptions about reasons
for missing, conducted through pattern mixture model-
ling. With multiple imputation, we will use all available
variables and fully conditional specification for multiple
imputation. Inclusion of all available variables increases
chances that imputation requirement for missing at ran-
dom is satisfied.

To further explore the data, univariate and multivari-
ate analyses will be performed. We will analyse the distri-
bution of the variables (e.g., using qq plots) and analyse
differences among the groups (e.g., using ANOVA or its
non-parametric equivalent). We will perform multivari-
ate analyses using clustering and subsequently develop
the recommender system using the following steps:
(1) training, (2) optimisation and validation, and (3) test-
ing. We will use different subsamples for each step with
a relative proportion of 50/20/30 or 60/10/30, depend-
ing on total sample size. The selection of an appropri-
ate machine learning based recommendation algorithm
will be guided by empirical evidence from the literature,
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including studies applying machine learning algorithms
in mental health with non-parenting samples [121-125],
and the specific context needs of the project. The right
algorithm is a context-dependent matter, and cannot be
ascertained pre-data collection. Accordingly, once a set
of potential algorithms relevant to the present context
is identified and adapted to the current problem, further
analysis will be conducted to assess the effectiveness and
feasibility of these algorithms within the constraints of
the project.

As the project progresses, further refinements and
adaptations may be necessary based on the data col-
lected and the performance of the algorithms in real-
world testing. In cases where multiple algorithms show
similar performance, the selection will also consider the
relative simplicity of the algorithms. If performance is
comparable, preference will be given to the simpler algo-
rithm, as this can facilitate easier deployment and better
explainability. Baseline and post-treatment data will then
be analysed via a series of mixed effects regression mod-
els with the time (baseline, post-treatment) by program
type (Emotion Coaching; Wayapa Wuurrk; Active Play)
interaction, and adjusting for clustering of observations
within parents over time.

Testing the implementation of the personalisation
algorithm in Daily Growth

Once patterns within the data have been learned, pre-
dictions from the trained algorithm will be evaluated in
a ‘hold-out’ dataset from the Trial 1, Group 5. We will
then implement the algorithm in Trial 2, Group 6 (n
=400). The response data for parents who receive the
personalised version of Daily Growth will be compared
to the response data for parents in Group 5 who received
the non-personalised version of Daily Growth. This will
involve a newly recruited sample of 400 parents in Trial
2, Group 6. All aspects of the trial will be identical to
Trial 1, but instead of participants being randomised in-
the-moment to one of three types of tailored parenting
support programs, the personalisation algorithm will
allocate participants each time they request a parenting
micro-intervention. It is expected that there will be vari-
ation in the combination of parenting support received
by each parent over the six-week period, with some par-
ents receiving a mix of all three types, while others may
receive combinations of one or two types.

The study will evaluate the implementation process by
comparing participants who received randomised sup-
port to participants receiving personalisation support, in
terms of: (1) parent and child outcomes in-the-moment
after receiving the micro-intervention; (2) parent and
child outcomes at 6-weeks post and 6-months follow-up
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assessments; and (3) parent satisfaction at 6-weeks post
and 6-months follow-up assessments; and (4) process
data comparing engagement and usage (i.e., data on user
interaction, completion rates, and feedback, such as the
use of ‘favourites’) over the 6-week program period. Base-
line and post-treatment data will be analysed using linear
mixed effects regression models with the time (baseline,
post-treatment) by group (Group A and B) interaction
and adjusting for clustering of observations within par-
ents over time.

Statistical analysis

Analyses will be conducted in Stata using an intention-
to-treat approach. For Trial 1, we will run a series of
models comparing outcomes in the active control group
(Group 1) with each of the other groups: Group 2 (Emo-
tion Coaching), Group 3 (Active Play), Group 4 (Wayapa
Wuurrk) and Group 5 (non-personalised random com-
bination). For Trial 2, we will compare outcomes in the
fully personalised app (Group 6) with each of the other
groups from Trial 1 (Groups 1-5) separately.

To assess longer-term outcomes, we will use multilevel
mixed-effects linear regression with post-intervention
scores (6-week and 6-month) as dependent variables.
Primary outcome variables will include parent emotion
regulation and emotion-focussed parenting, and sec-
ondary outcomes will include child emotion regulation,
parent and child mental health, and family functioning.
Separate models will be run for each outcome. Fixed
effects will include group (Groups 1-6), time (6-week
and 6-month), and a group Xtime interaction. Random
intercepts for participants will account for repeated
measures. This modelling approach will enable us to test
whether changes in outcomes over time differ by group.
For Trial 1, comparisons will focus on the active control
group (Group 1) relative to each of the other conditions
(Groups 2-5). For Trial 2, comparisons will focus on the
personalised group (Group 6) relative to each of the other
conditions (Groups 1-5). Results will be reported with
effect sizes and 95% confidence intervals. Sensitivity anal-
yses will be conducted using multiple imputation under
missing at random assumptions and reference-based
imputation to assess robustness to different missing data
mechanisms [126].

To assess immediate in-the-moment effects (EMI
outcomes), we will use multilevel mixed-effects linear
regression to account for repeated observations nested
within participants. Separate models will be run for each
outcome, with post-EMI emotion (How upset do you
feel right now) and regulation (Is it difficult managing
your child’s emotions and behaviour right now) scores as
the dependent variables. Fixed effects will be condition
(Groups 1-6), timepoint (pre vs post), and the condition

Page 21 of 26

x timepoint interaction. Random intercepts and random
slopes for time will be included to account for individual
variation in both baseline levels and change over time.
The interaction term will be used to test whether changes
from pre- to post-EMI differ across conditions. Covari-
ates, such as continuous time (i.e., day in the trial) and
non-prompted app usage, will be added in a second step
to evaluate their influence on estimates.

Data management

Study data will be collected and managed using the Con-
ductor platform, hosted on the Google Cloud platform
(data centre located in NSW, Australia). Data will be
downloaded from the Conductor platform on a monthly
basis and stored on Deakin University’s servers in a
password-protected folder. As part of the consent pro-
cess, participants will be consenting to their information
from the current study being stored indefinitely for the
purposes of data sharing, i.e., archival in a public data
repository, such as the Open Science Framework and the
Australian Data Archive (to promote open science/trans-
parency of the research project). Data that are shared will
be de-identified. Separately, participants will be invited
to provide optional consent to be contacted for future
research, such as further follow up beyond 6 months
should additional studies be developed. The PLS will
inform participants that they will be sent details about
any future research they are invited to participate in, with
no obligation on their part. Any new studies will be sub-
ject to a new ethics application.

At the conclusion of the research study, recruitment
materials, the project landing page, and online sur-
vey materials used in the study will be deactivated or
removed. All data will remain securely stored on Deakin
University servers. Information collected as part of this
research project involves children who are under 18
years old. In line with Deakin University’s research data
management procedure for data from research involving
minors, participant data will be kept for 15 years after a
child reaches adulthood (18 years of age), i.e., until the
youngest reference child reaches the age of 33 years. At
any time during or after data collection, participants are
able to request to be withdrawn from the study. They can
request to be withdrawn from the app only, which retains
participant data on Conductor; or they can request with-
drawal by completing the Plain Language Statement
withdrawal section in which participants can request that
all their data to be removed.

Data monitoring

A formal Data Monitoring Committee has not been con-
vened for this trial due to the scale of the study, resource
constraints, and the low-risk nature of the Daily Growth
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intervention, meaning adverse events are not antici-
pated to be severe or frequent. To ensure appropriate
oversight, the trial will instead be monitored by a Trial
Management Group, comprising senior investigators and
relevant stakeholders. This group will meet monthly to
review study progress, monitor data integrity, and make
decisions regarding any necessary protocol amendments.

Dissemination of outcomes

A number of methods of dissemination will be under-
taken including academic and popular media outlets.
Two main papers are planned: (1) describing the machine
learning architecture that fuels our innovative approach;
and (2) primary outcome paper. In addition, the results
from this study will be published in peer-reviewed jour-
nals, The Conversation, online data visualisations, and
presented at academic conferences. A plain language
summary of results from the study will be made available
to participants upon request. Participants are advised of
the process to request a plain language summary of the
results in the Plain Language Statement.

Access to data
The data custodian of the trial will be Principal Investiga-
tor of Daily Growth (Elizabeth Westrupp).

Ancillary and post-trial care

No adverse events are anticipated due to the non-inva-
sive nature of the support offered, thus the provision of
compensation will not be required. However, contact
information for mental health support services has been
included in the Daily Growth app to provide assistance
should participants experience any distress during the
study.

Data collection progress

Data collection for Trial commenced in December 2024.
At the time of submission, 109 participants have com-
pleted the app registration, of which 65 have completed
the baseline surveys and been allocated to a group. Place-
based recruitment began in December 2024 and is ongo-
ing. Online recruitment is scheduled to launch in July
2025. Recruitment for Trial 1 is expected to be completed
by December 2026, with Trial 2 recruitment anticipated
to conclude by July 2027.

Discussion

Children’s emotion regulation is a critical protective
factor for child development and long-term mental
health outcomes [2, 14—17]. Parents play a central role
in supporting the development of these skills [3, 141],
yet access to effective, early universal parenting support
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remains limited, particularly among underserved com-
munities [4, 52]. Access to parenting support via smart-
phone devices provides researchers and clinicians a
unique opportunity to deliver population-level support
in a format that is accessible to a large number of par-
ents and carers in the community [41].This protocol out-
lines two sequential trials evaluating the Daily Growth
app, which contains three co-designed innovative par-
enting programs, delivered as brief, in-the-moment
support through ecological momentary interventions
(EMIs). Daily Growth integrates programs theorised to
impact child emotion regulation through teaching par-
ents skills in Emotion Coaching, using Active Play, and
Wayapa Wuurrk earth -based Indigenous mindfulness
and wellbeing activities. The first trial will assess the
effectiveness of Daily Growth compared to an active
control or single-program support, while the second
will test a machine learning system for personalis-
ing program delivery based on real-time and baseline
data. By embedding personalisation and flexibility into
a universally accessible platform, Daily Growth aims
to address major barriers to engagement and inclusiv-
ity in early parenting support. This study will contribute
valuable insights into the feasibility, acceptability, and
impact of delivering personalised, real-time parenting
programs at scale, and inform future directions for early
mental health prevention efforts.
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